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INTRODUCTION
The enthlLsias.r lor so called "ncw ecorornt' enter

p ses lias scarcely lvaned in today's share markets.
despite the expede!1ces tuon thc "doicon bllst" that
welcorncd in the rew millennium.Ir 1993, PeterDrucher
1or€cast that "lhe ira.litional factors of production lard.

lahor. and capital are becoming rcstraints rather than
ddvingforces"  andthat"Knowledgeisbecomingtheone
critical fact.,r ofproduciion'. This basis lbr rnanulacture
has cotltinucd to play out on the world's stock markets.
- o n ,  1 .  r ' , 1 0 ,  ' , ,  i r  S  i r o  . -  u  , t  .  " . . , h p .  '  t r '
fbr the past industrial age, have be.olne unfashioDable
to share investors. ivho have nov€d their attcntion to
"kno$ledee based" stocks.

So how arc nanufacturcN respondins! Rathcr than
tishting :rgainsl ihe onset ofthe hnowledge based emn
on1', sone mamrfactureN are lv,"lcominC its prosress
by demonstratinli_ the cr€dentials in leveraging their
l i  ' h l  . ; "  a  d  . . "  '  t " J - .  A .  .  "  " .  |  ' \ ' 1 i "  1 L

the returns to shareholders. ihcr afe also contribut g

bencfits to the econom). envircnmentand thecommunity
at large.

Nlanl ol ihe concepts that arc inslNrnental in achiev
ing this change have been erplored thrcugh tlic Intel-
lisent Nlanufacturins St'stems (IMS) elobal fesearch
and dcveloplnent consortia, $'hich c]l1irn n-"mbership
orsanisaiions dra$'n hornJapa\ USA, Korea, Australia,
Canada, th," EuropcanUnion, Norway ard Switzerlald.
Specificalh', this article dralvs on two sub.prosrarns, thc
concept of Holonic Mamfactudng Sysiems" and "Clob

manzl (Global lIanufacturjns jh Lhe 21st Century) to
illustrate how the manulactudDg iDduslry is cuu€ntly
adapiins. and in some cises leadins. in capturiDg the
oppor|lrnities ofteredto conlpanies and ex€cutives rn lhe
new knorvlcdge based economl:

WH.A.T IS THE "NEW ECONOIfi"'?
Disclrssions on the "New llconom!:' involvc accep(ance

of the folloring ohserr-atiors and aciivilies since thc
1 9 7 0 s .

The ratio of rnarhet valuitions to tangiblc assei valu-
at ions have sen f ron 1to bet \ leen. t to  5 t imes.  i .c . lcss
rhan 25en ofa firn's narket valuation canbe attributed
to its tansible asscts. The sap is comnonl.v attfibuied to
the eftect of "intansible assets".

. Shareholder rcturrs have shifted fiom being larsely
dividend basad. |o one of capital gain i.c. a tbcus on
capital gronlh returrs over arnurty rcturns.

' The larse, verticall:' intesvai,"d firm is bccomins the
ercLrptior, ratherthar the rLrle, as slobal {Dmpctiiion,

rhe evolution of the ne\1 economy \4hat pait the nanu-

particularly in hbour cost \\'ithin supply cliains, is
o '  B  o - , o  o '  "  r . ' ,  v  , h " '  F  n 1 t " r ' r ' i " '

and to buy in'producrs or serviccs ihai they can't
intemallx provide competitivell'.

. The src$'th in alliance, joint venture and Dcrg€ri

acquisition activity is resulting in a markei place

{hich is incrcasingl! net*'orked ard rhcrelbre highl)'

. Prcduct life cycles are beconing shol.ter, with custom-
crs no$ -"xpecting faster and morc innovatn'e pmduct

offerings.

The above marketpl:rc€ changes substantiall! define

facturing industry plal.s the new econony $'ill no$'

MANUFACTURING COMPANT
SHARE IIA.RKET VAIUES REI"ATT\,IE
TO TAT\GIBLE ASSET VAIUES

Some traditional indusirial stocks, heavilv reliant on
tangible physical assets, arc norv being replaced ly 1ow
tansible asset stocks, at th€ top of stock market valua-
tion lists. It is the author's view that thc gap bei,ween
rnarkct and iansiblc assei valu€s is oft€n atilibuted
to the growlh in importaDce of intangiblc assets. The
anal)'sis below. which compares the !e brrnance of
S&P500 stocks hom both the Inlbrnation Technolos)'
and I'etecommunications scctorson the or€ handandthe
Xlaterials and Industrials sectors onthe olher indicates
ihat rnanl iDdustdal companies are far fion boils left
behnid in ihe new ecoDomy stak€s. Fr'om a p.iinr jn the

s&P 500 Marketro Book Ratos
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lat€ 1910's, where markct valuations wer.e equivalent to
book valuaiions based on fixed assetB. they arc now on
averase up io lbLll tines these values. So the iDdustrial
sectors have manased to achierc impr€ssive market

The results however! arc not consistent across the
rnanufacturins industry The manufactu.ing sector as a
whole is still largcly challensed b]. how to prosper.in the
ne$ eco.ony. This is evidcmed by the ranse of pedor-
manccs, as measured b). averase narket t., book value
ratios. Leadingnew economy manufacturers like Dell and
Oisco have sustained raiicis ofover eisht times, \{;hereas
well known established namcs like tsoeing, Alcoa and
lns€rsoll-Renil arc siruggling $'ithratios ofaround two
timcs.Ir othd words, l€ndins n ew economv nanufactu.
ers have been able to generate over llj8 in markei valuc
for eve{ lljl intans-ible assetsheld, conparedwith many
ofthe traditional manufacturers srruggling to genemtc
over $2 for ev€ry 31 oftansible assers held.

inte$alion. while nnnmizhg rhe necessity to own all
eleDents of the suppl). chain. Manulhctur€rs like Dell
compuiers, Nike ard Cisco nre well knosn eiampl€s of
the n€s' economy styles of rnanufacturing

Wlat has chansed ibr manufactruers since the lale
1910's is that market valuations arc b€comins incr.eas-
ingly dependeft on how lhey leverage thc:ir intansibles
h generating tuture value. Linear €irapolation ofpast
financial perfo nances is no longer a rcliable prcdictive
measurc. The conplication is that intansibles are not
easily rneasured. A new way of managing for markel,

HOW IMS HELPS I,LA.NUFACTURERS
LE\'ERAGE THEIR INTANGIBLES?

S1i,edish knowledge managenent pbneers Karl Erik
Sveibr. and Leif Edvinsson developed aD advanccd lranie-
work for thinkins about intansibles andhoNtliey should
be recosnised in market valuations. \Itl€n vi€wed eith
the advanced manulacturing concepis dcvclop€d \rithin
.  l \ 4 <  . " - n '
and social benefits canflow ftom manuiacturers, wiih a
fbcus on effeciive iriansiHes:

The comnon theme for new econom! manufactur€rs
is to attempt to olvn as little of thc rcquircd physical
capital as possible, $hilc still maintainins the qualitv
and delivery perfornaDce dcmand€d by their cusion-
ers. Managing the neti{ork ol poteniial suppJicrs and
partncrs b€cornes instnmeDtal to achieving the required

The above represeDtalion oI intangibl€ assets is an
adaptation ofthos€ developed by Karl Erik Sveibt' and
LeifEdvinsson. Structural capital refeN to afilm'sasseN
'which "do not go home at night with their employees".
This includes physical assets like buildings brit rlso
includes cohpuier systehs. specialized machincry., as
well rs softer assets like |rahds and tmdcmarhs. Hu
nan capital refers to lhe knowlcdgc, competencies and
expe ences ofindividual enployecs. Knowledee capital
is seen as thc socially corlsiructedr€slilt ofintegr.atjnsin-
dividualhunan capital and thc organization's structuml
m€chanisms ibr sustainins its capiure and use. Xrrowl-
edse capital is explicil e.g. business processes, standard
op€rating prccedures. .omputer daLa ba ses. and tacit i. e.
knowledse that can't be codified. but can be sustainedin
oxpert networks or comnunities ofpractice.

Social capital has nany definitions. but in this con-
t€xt refeN to ihe reiwork of relaiionships frorn which
a fih cab d]'au for orsanizational advantase. In the
ne$ €conoDyj rehiionships are citical. ln thc above
liamevork. social capital mediates ihe benefits flowiDg
iioni structural, humar and knowledgc capital into both
economic and social benetits. Social capital ben€fits are
ti.pically divided inio civic and corporate dinensioDs. In
th€ business context, corporate social capitll is about
nalinizins ihe value sajned from rclationships lrith
customeN, suppliers and patners. The argumcnt is
that hish levels ol coryorat€ social capital are hishly
corr€lated with strong linaDcidl peformancc in the ne{

Coryorate social capital is however a relatively new
o h F n o r r " r a  S o  i  l . d l  E  h d -  . r . . , . l ,  e - r  " " . " ,  .
ated with civic or "public good' applications. Prote.tins
the en\]ironhenl and iihe safety of staltl tosether with
denonstratins sood corporate citizcDship arc exarnpl€s
of '!t rlic good'activities that manulhcturers regularl,v'�
partjcipaiein. The difference ir thc ncs' econonryis that
th€ re\rards 1br such activities are now consid€red, bi.

Civtc Corpor.te

cldom"s i Padnss

so.etaland Econom d rnpacr

I'isut 2 - Benelits fiw latavtible Ass.Is and Intellisent
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investors, to contdbutc to share market peformance.
Some market analysts are now publishins rankinss of
firns based on so called t ple bottom line repoltins,
which assesscs social and envilonmental pefornance,
alons with financial pefornancc.

The following analyscs idcntify thc rolc of IMS sub'
prcsrams, Holonic Manufactuins and G1obnan21, in
contributing io manufacturing fbms'abilities to leverage
intansibles for shareholder retums as well as benefits io
the env onment and society at larse.

HOLONIC NI,{NUFACTURING
T  .  , " '  r  ' H " l o r i  q d .  f i  d ,  o u r . d  b y  H u r p a " ' a -  , u -

thor and philosopherArthur Koestler, to describe a basic
unit of organization in biological and social systems.
Koesiler obselved that every identiliable unit of organiza-
tion, suchas a sinslecellin an animalorafamily unit in
societt', comprises morebasic units Glasma andnucleus,
parcnis aDd siblnrgs) while at the same time formins an
interdependent palt ofa larger organization (muscle tis
sue or a community). i.e. a holor is an identiliable part
of a system that has a unique identitx is entirely self
supporting, yet is made up ofsub-ordinate pats and in
turn is pari ofa laryer whole. The strensth of a holonic
organization is the ability to construct very comple{
systens that are both €fficient in their use ofresouces
,rd hishJl  .  s iFr, '  ,o ur 'o"F"FFn di{urban -"

I'igure 3 provides a visualization of a t)"ical inter-
dependent network structure . The ciclos ara nodes or
acton. The comecting arrows identify directional rela-
tionships. threc conmon aftjfacts from network analysis
are identified and descdbed:

l. Central Actors: attract relationships with many
othd actors. This may be a prime manufacturer who is
intesatins a solution lbr a large client. ln doing so, it
attracts reletionships with multiple suppliers lookiDg to
provide a componcnt ofthe dclivered solution.

2. Clusters or cliques: is a close, hishlyintedependent
grouping of actom within the network. This may be a for-

Fisure 3 -The N.Iuorkad Mdrk lpla..

mal alliance network, established to pursue a particular
palt of the marketplace.

3. Isolates: as networks form and adapt there wi]]
invariably be at some point in time, disconnected pa$s,

which will either com1cct to ihe core network or disappea
completeh This couldreprcsent start up lirms bringing
a new innovation to the market place, or at the other
extrcme, a firm that has become disconnected ftom the
mainstream needs of the marketplace.

Manu{actufing firms need to understand what rolcs
they may be playinsin the network€d marketplace. tr'or
example, a prime manufactu er must maintain the lead
relationship with the customer. It must also be able to
draw "best of brccd" solution components irom lts sup
plier network. to ensure that the customer rccerves the
best possible solutionto theirneeds. Component suppli
ers need to cnsure that lhey can maintain rclationships
with multiple prime manufacturers, to maximize their
opportunity base. Complex customer requiremants may
nead seveml manufacturers to undeftak€ ajoint ventur-
ing approach io achieve a competitive solution. !'inally,
if a firm is isolated frcm the core network, it nceds to
determine whether it is offering a market leading solu-
tion that will eventually attract potential partnen and.i or
customers from the core rctwork, or wheiher its solutions
arc no lonser relevant to thc market place.

Disconnecied all:fi er Acto6

Amazon.com was clearly an tuolat€ whe11 it
lauDched its ihterhetbook shop business model
in the mid 1990s. Its dde with the dotcom bubble
is well known, as its market valutions climbed
above established nanufbcturDB siads, before
it had even eamed its I st dol1ar in pmfit. As
a post dotcom survivor. Amazon is learnins to
balance what it needs to lown', and what it
can safely souce exiemally. It iB now well and
truly inteeaated into mainstrean disidhuiion
networks. The lesson is that there are liDit6 to
how "lighi' a manufa.tuxer or distributor can be
in the owne$hip of physical asseLs
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Holonic nanufacturing system concepts will assist
manufacturers by helping them visualize wherc they
might fit into the networked market place and what
opportunities they may have in leveraging iheir corc
capabilities within the netvork. Holonic concepts support
relationship development within a networkecl market en
vironment i.e. corporate social capital. At the frrmlevel,
individual tacit knowledse and skills are in fact holons
within the fimk oryanizational structure. The fim's hu-
man capital qnd tacit knowledge capital, will help define
a firm's competitiveness, as prcdicted by Drucker.

GLOBMAN2l
This gtobal manufaciurins in the 21st century prc-

gram is concemed with the development of business
pmcesses and iechnolosies rcqutued to opemte globa11y
distributed ente4rises in the environment, and under
conditions anticipated for the tutue i.a- the new economy.
This research program addresses topics as broad as
information access and contrcl, prcduct modeling, data
communications inirastructue, networking with sup-
pliers and customem and asent systems for monitorins
distributed operations and supply chains. Project out-
comes arc stated as:
.  Ar i rnrpaspd uno""standme olrhckcyb.r. iness p"o

cesses in manulacturing.
. New management tools to opemte in h world of global

virtual enteryrises.
. New technologies and new applications in fields such

as modelins, simulation, control, aftifi.ialinte igence
and human organization issues.

. Architecture for more efficient, high quality prcduction
in al1 donains of nanutacture.

Wlile holodcs is closely alisned with the intansible
concepts ofsocial, human andtacit knowledge capital,
Globmanzl is closely aligned with the concepts ol struc-
tural capital and the development of explicit knowledge
capitai. The structural capital beine developed by
Globman21 includes distdbuted data communications
infrastructures, distdbuted data baseB, information
access and control mechanisms, simulation tools, dis-
tributed architecturcs and agent based manulactuing
monito ng systems.

Dxplicit knowledge capital i.e- knowledge codified
in informatioral form, include business pmcesses re-
quired for global manufacturins in the new economy.
Makine explicit the knowledge of best pmctices and
processes in the form ofstandard operatinsprocedures
is now "bread and butter" for manufacturers .
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Colleciively, the Holonics Manufsctudng Systems
and Globman21 programs contribute stronslyby h€lp-
ing manufactudng firms better understand how to
leverase their intansibles, in the form of shuctural,
social and knowledge capital. Systematizingknowledge
based processes has been a foundation for the TQM
and Six Sigma prosrams that manufacturers have
shown clear leadership in. More challensing is the
use of a manufactudng firm's knowtedge and social
capital for innovation i.e. explorins lbr new oppoftu-
nities and growth prospects required to thrive in the

SUMI\4-A.RY
The advanced IMS concepts of holonics and global

mmufactudng are prcparing manufa€tuers to prosper
in the new economy through their impact on valuable
intangibles and in pariicular social capital. Globman2l
has developed designs for the infrastructure required
to successfully operate in a distdbuted and networked
market economy. Communications inlrastructurc, sim
ulation tools and explicit new globally attunedbusiness
pmcesses form palt ofthe new economy infrastructure
for manufacturem.

Holonics provides the underlying orsanizational
model, which can map manufacturing actiYities ftom
machine control, the tacit knowledse of indijriduals,
through logistic organization snd eventualy the net
worked marketplace of the new economy. Holonic's
biolosical and social hedtage is well suited to sup-
porting manufacturers to increase their levels of
social capital. The challenge now is to conved those
manufacturers whose heritage and culture are heav-
ily in srained in industdal ase thinking, to adopt the
IMS and intangible asset concepts required to thrive
in th€ new economy.

The prcportion of consumer spendins on seNrces
is considered to now outstrip that on manufactured
goods, as income tevels and living standards incrcase
iD developed countries . These societal changes will
force structural chanses in the manufactudne sector
Govemment and manufacturingindustry prcfessional
groups will need to play a keyrole in re-educatins the
sector on the hew skills requiled to rc establish real
market values for manufactudng tums. These valucs
needto be morein line withthe true value they deliver
to customers and society at large.

The on-goine support for mo\/ing IMS concepts and
pilot results through to hroad based adoption by the
manufactuing sector, willbe the key to achievingthis


