VY o N
o Q

a5 [ewO Jo4
¥(T002)NV/OS

For Official Use SG/AU(2001)4

Organisation de Coopération et de Dével oppement Economiques
Organisation for Economic Co-operation and Devel opment 02-Jul-2001

English - Or. English
GENERAL SECRETARIAT
ADVISORY UNIT ON MULTI-DISCIPLINARY ISSUES

INTANGIBLE ECONOMY AND ELECTRONIC MONEY
By Charles Goldfinger

OECD Forum for the Future Conference on
"THE FUTURE OF MONEY"

Luxembourg, 11th-13th July 2001

Barrie Stevens. (33-1) 45 2478 28- Barrie.Stevens@oecd.org or Riel Miller: (33-1) 45 24 80 83 -
Riel.Miller@oead.org

ys1bu3 "10 - us1|buz

JT00110446

Document complet disponiblesur OLIS dansson format d'origine
Complete document available on OLIS in itsoriginal format




SG/AU(200)4



SG/AU(200)4

OECD FORUM FOR THE FUTURE

Conference on

«THE FUTURE OF MONEY »
Luxemboug, 11-13 July 2001

INTANGIBLE ECONOMY AND ELECTRONIC MONEY ?

BY

CHARLES GOLDFINGER*
GLOBAL ELECTRONIC FINANCE, BELGIUM

Mareging Director, Global Electronic Finance and Chairman, Finarcia Internet Woking Group (FIWG).
Opinions expressdl in this paper o not consttute an dficia po ition of the European Commission or
FIWG members.



SG/AU(200)4

Table of Contents

INTRODUCTION : FULCRUM OF PARADOXES........ccotiiiiiiiieeiiiiiiae e st siaee e sieeee e e 5
1. BACKGROUND: THE NEWECONOMIC LANDSCAPE.........cttiiiiiiiiaeiiiiiieeeesieee e eniaeee e 7
Measurenmert gaps aNdGriliCheS PAradOX...........uuiiiiiiiee i ee e 7
TRrEEKEY trONAS . ... ——————————— 7
Defining trend shift to the INtanNgibIe.............oooiiiiiii e 9
Demand Intangble artefacts...........ooooiiiiii i ——————— 11
INTANGDIE BSSELS......cce e e e e e e 11
DematerialiSatioN OQi ........cooiiiiiiiiii a1 13
Changng nature of value and value discovery MechaniSMS...........uueueeiiiiiiiiiiee e 14
Markets for intangbles andintangble MarketS................uuvviiiiiiiiiiciice e, 15
2. FINANCIAL MARKETS AND ELECTRONIC MONEY ....cciiiiiiiiieiiiiieeeeiiieieeeeeneieee e 17
Money intheintangble ECONOMY.............oooi i 17

S L= oo g ol g g o) =Y 0 (= o= (= 18
Electronic money: elements of a defiNition ..............uuiviiiiiiiiiie e, 19
3. LOOKING FORWARD: FR M THE CASH NEXUS TOTHE MARKET NEXUS................. 20
Crosscurrents: strategic SAIZOPHENIA...........coooiiiiiiii e 21
MarkKet ANANEIWOTKS .......coiiiiiiiiie ettt e e e e e e s s eeae e e e e e e e s enanbeeeees 21
TOWAID NEIMAIKELS. ......ceiiiieiee et e e e e e ettt e e e e e e s e bbb bt eeeaeaaeeeessnnnnbeenees 22
Emerging forms d eleCtroniC MONBY .........coiiiiiiiiicceee e a e e e e e e e e e e 22
e- fungibility anddigital DAITEr............cooiiiiiii e 22
Ta1e= 1 HToT=T0 S a Lo o1 /PP P PP PSP PPRPPP 23

4. COREALTERNATIVES FOR FUTURE MONEY LANDSCAPE ........ccooviiiiiieeeiiiieeee e 23
PHVEIE QUITEINCIE ...eiiiiieiiiiiiiiee ettt e ettt e e e e e e e ettt e e e e e e e s et bbb et e e e aeaaeeeaaanabbbneeeeaaeean 23
Single dobal CUrenCy i thEQEO........coe i s 24
IMTBIKEL NMEXUS. ...ttt ettt et e ettt et e e e e e e e e bbbttt et e e e e e e e e e e e bt bbb e e e e eeeeesaannnns 25
(=0 (12233 [0 1 1SR 26
DisplacemMENt OF COBXISLENCE 2.....vvviiirriiiiiiieiitiieet s es s s s e s s s e s s e e s s e e e e e e e e e e aaaaaaaaaaaaeaeeeeeeeeeeeeeeeeeannnes 26
How quickly andstrongly will the new dternatives @mnerge 2..........cccccvvvvvvevveeeveeviiiiviiiviiininnnns 26

5. OPPORTUNITIES AND R SKS ...ttt ittt e sttee et e e e s snteee e e e anneeeeeans 26
L@ 0] 0o 7 181011 1= PR 26
S SO PP PP PPPPPPRPR 27
Corceptual CONUSION...........coiiiiiiiii e e e e e e e e e e aaaaaaeaaaeeeaeees 27
Unstade ingtitutional framework and gOVBMANCE. ...........uuuiurriiiiiiiieie e ae e 27
(o110 oo i o P PP PPOPPPPPPPPTRN 27
Extreme vdatility andincreasedfragility ............eeeveeiiiiiiiiiiii e 27
SACIA DAGKIBSN ... 28
Growing dependa@iCy ONTECNNAOGY........cvvvrriiieiiiiiiiiirrir e e e e aaaaaaaaaaaaaaaaaeeaeeees 28

G O N[ I 1 LRSS 28
BIBLIOGRAPHY ...ttt ettt e e e e ettt e e e e s st e e e e e b e e e e aasnsbe e e e e e nnbeeeeeennneeeas 30



SG/AU(200)4

INTRODUCTION : FULCRUM OF PARADOXES

Money is afulcrum of paradoxes It is, in famouschaacterisation by Simmel, heartless and yet, according
to Zelizer, deedy emationd, ubiquitous bu elusive, uriform as well as endlesdy varied. The paradox we
shall explore here is that of the relationship between morey and emnomic systems. This relatonship is
simultareoudy tight andloaose. It is tight, to the extent tha money appeas asa fundanertal dmension of
the e&onamy, a yardstick by which its gowth and wealth accumulation are being measured. Th e
difference in monetary systems @an e wel to discriminate among \arious econamic systems. Thus,
fiduciary morey was the daminant monetary systems in the feudal econamy and the emergence of
capitalist econamy was accmpaniedand facilitated by the develpment of scriptural money. Monetisaion
of the eonamy, general use of money to effect transections and establish prices was seen as a majo
vector of trarsition from the feudal to capitalist econamy. But the relationship goes desper. Money ha
been the lever of pawer, whether econonic and pditical, in what Carlyle (@nd more recently Fergusson
calledthe“cash nexus.” It is also avedor of expression and measurement of sodal value and preferences.

And yet, relationships between morey and econamic systems can also be characterised as if not locse at
least relatively auonomous. Both fiduciary and scriptural money have been creaed in the antiquity, long
before the emergence of feudd and capitalist systenms. The path of their evolution hasbeenlong rather than
shat, circuitous rather than linear, agitated rather than amoath. It is rarely guided by a gand oerriding
design. Most dten changes in moretary systems resut from limited actions aiming t solve particular
problems. It is an accumulation of incremerta changes that periodicaly leadsto massive systemic shifts
Money itself is a multifarious plenomena. The two broad caegories cover a wide variety of specific
currencies, which are backed by dstinct inditutional arrangements for issuing and settling them Over
time, these arangemerts have become ever more complex. This complexity sems partially from th
coexisterce d variouscurrercies andforms of money. Thusfidudary money managed by central banks
coexists andinteracts with scriptural monies managed by mmmercial banks. National, regonal and dobal
moretary systemsare all composite, their internal structure and boundariesconstantly changng.

Clearly, the evdution d monetary systenms has been strondy shaped by econamic and poli tical
requremernts: trade facilitation for the private sector, delt fundng for the pubic authorities. But th
causality has been bi-directional, monetary developments grongly impacting econamic systems and thei
performance. This impact has nd always been gymbiotic. Money often proved a recalcitrant instrument,
its logic defying gadls imposed by its puative masters and triggering, in the apt serterce of Charles
Kindleberger, “manias, panics and crashes”. Management of money has rever keen a de¢erminis tic
enceavour that could be pti on auomatic pilot. Rather, it is a dscrefionay undertaking requiring constant
attention and a deft touch.

The relationship between monetary and econamic systems is a ¢namc process. There is a broad publi
corserss that the unarlying trendis one 6 a gowing importance and vsibility of monegy. As money
bewmmes nore ukiquitous throughaut the econony, it morphsinto a self-sustainedfinarncid system, where
morey is smultaneously the sippat and the olject of ec onomic exchanges. Its complexity increases,
trarsparercy decreases and kehaviour becomes ever more dfficult to comprehend and to predict.
Omrnipresence of markets has changed the nature of value determindion. Vaueis nolonger estaldished by
reference to same djective and immutable rules and yardsticks. Instead, it isareault of atrading process,
which makes it unstabde and path-dependhrt.

As aresut, the econonic system is sulject to chronic volatlity andfrequent shocks. The nvisible hand
bemmes wngi cuows, but more importantly its kerevolernce can no longer be a ssumed For many
observers, the financia system ga ou of hand and the hypetrophied “artif iciad” finarcia econony is
literally a vampire that drainsthe “red” econamy. And money, electronic, global anduncontroll able, is th

wegpon d destruction. For ingance, Jad Kurtzman, who, having worked asEditor of Fortuneand Harvard
Business Review and having collaborated closely with Michael Milken, canhardly be suspeded of an anti
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capitalist bias, deploresthe emergence of "megabyte noney”, which he believeswill destabilizes the world
eoonony and povoke financial cheos.

Criticism d the excessive impatance d money is a long-standng tradtion in social sciences There is
however a crucial dfference between st and current criticism Thinkers such as Marx or Simmel
accused morey of beng atod that put society at the srvice d the econony. They sav money as the ali
powerful lever of econonic unformisation and integr ation. New critics agree onthe gervasive ndure d
morey bu pant the finandal sysem as a mecharism that destructures and dedroys the econany. They
guestion its utility andrationdity.

The finarcial econony also hes its vacal and enthusiastic defenders, who gplaud its  ahility to transfer
resouces and allocate capital rapdly and mesdvely. They see it as a wvehicle of cre ative destruction, a
ruthless bua efficient mechanism to promote innovaion and eliminate obst acles to growth ard
developmert.

In any case, the \Jiew that the financial econany is running anok is an owersmplification. Th
hypergrowth o the finarcia econony has nd taken place in a vacuum. It is favoured by the pealliarities
of the erolution of the real econamy, which we shell disauss elow. Furthermore, this evdution has also
impactedthe nature d financia markets.

The history of the relationship between morey andthe econamy is instructive asa generd framework to
provide bioad andogies. Revolutionary change is an wseful example of such an an alogy.. We live in a
period of radical trarsformation of the econamy, which is co mparale to that of the earth-shettering
trarsition from feudal to capitalist ecmnany. To theextert that this transition was accomparied by and
stimulated bythe emergernce of an institutionalised banking sedor and the concomitant development of
scriptural money, we can ask owselves whether the currernt econamic transformation will stimulate th
emergerce d the nav finandal intermedaries and d a nev form o money. We tel ieve that this is the
case: the emerging nev econory, which we @l the “i ntangible econany”, fuels the spread of the market
asthe pimary intermedation mechanismandthe degloyment of electronic money, bah o which in return
accelerate the ranstion.

History candso entarce ou undestanding by hghlighting critical differences betweenthe pat and th
presert. One swch a differerce is the techndogy of money. Both fiduciary and scriptural money require
specific techndogies and infradructure to pr odwce, circulate and settle currercy. However, these
technologies were @nfined to the monetary realm and thustightly controlled bythe morey issuers, who
did their best to keepthem out of sightand pubic scr utiny . In the case d eledronic money, techndogy is
pervasive and transcendsthe monetary domain. The techndogy of money becomes more visible and hence
more widely used. At the same time that technology becomes enbedded in money, it becomes more
difficult to cantrol by those who tradtionally regulate the moretary andfinarncia systems.

This pape will eabaate onthe posulate d a close and nutudly reinforcing relationship b etween the
intangble econamy, the triumph of markets andtheflow of eledronic money. We will first review the key
characteristics d intangble econany, before looking at the dyramics d markets. We shall then look at
various ddinitions d electronic monegy, before providing an dternative cfinition, stressing its systemi
character. Afterwards, we will outline the corealternatives for future developments of morey andhighligh
their interactions. Future develo pments  will then be reviewed from the viewpoint of the risks and
oppatunities they are likely to generate. In condusion, we shall take alook & the future tra jectory of
electronic money and its critical policy challenges, the need for new techndogy basd gowernance
frameworks.
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1 BACKGROUND: THE NEW ECONOMIC LANDSCAPE

Measurement gaps and Griliches paradox

That the econony is undrgoing a far -reaching and ulbquitous change would seem a largely
incortrovertible statement, practicallya mnventional wisdom. Knowledge Econamy, Digital Economy
Information Society, Third Wave... names for the nev econany proliferate o the pdant of becoming
omnipresernt buzwords. Y et, can we sa that we redly understand the curert econamic evolution ? Do
we aree onits rationale and avelopmert path ? The answer to those gestionsis dearly no. Economists
andstatisticians, whoserole it is to expain the woikings ofthe econony andto provide peformance and
value metrics, are peplexed and bevi Idered Despite increased data sophistication and availability,
sulstartive deficiencies, conceming such key econonic variablesasproductivity, foreigntrade, investment
andfinancia accourting measures, remain. According o Zvi Griliches, author of groundbreaking work on
measurement, the hare of econamy measured with adegree of accuracy by officia statistics fell from 50

to 30% beaween 1947 ad 1990 Wednesses are mog pronounced in the areaswhich are mog dynami
and trend setting such as srvices @ information techndogy. Call it Griliches’ paradox in this age o
“information revolution” and “knowledge econamy,” measuremert systems ded little light on activities
where information axdknowledge ae generated.

Threekey trends

This pradoxmay seem amazng, to the extent that the key trends appear wellestalished and daumented.
We can identify three such trends:

» The danging piofile d enployment and the odput structure . The share of indugry and ayriculture,
both intotal output andin employment, is falling steadily. Seavices repesert the lion's share of bdh
employmert ard ouput and corstitute the principal source of enployment growth.

» Globalisation. Foreign trade hes been gowing more rapidly than the world's output for decades.
International organisations, auch the World Bankand IMF, base their activities onthe assumption that
world trade will continue  grow at rouchly twice the rate d world output. The inter national trade of
fina goodsis accompanied by a massive aossbader deplymert of production facilities, distribution
networks, technologies and peple. Globd degoyment of suppy resources, in paticular foreign drect
investment (FDI), hasbeen growng at an evenhigher rate.

e The ubjuity of Information Techndogy. Information Techndogy (IT) - computers,
telecommunications and associated produds and services- is remgrisad as a structural vector tha
influences all econamic activities. The sped andthe magritude d technicad progress are staggering
andcombine tremendous increases in quality with a cantinuing dedinein prices. A Pentum-based PC
offers tbday several thousand times as much processing paver as the mainframe o the 1970s, at
price that is less than 1% of 1% of the latter. | ncrease in the capecity of telecommurications and
corcomitant priceredwctionsare even more impressive. The devéopmert of IT has engendered ahuge
econamic danain, whose dobd sizeis estimaedat between ®0 and 1100 lilion ddlars. In the US,
since 1991capital invegment in Information Techndogy exceals investment in trattional machinery
andequpmert.

And yet, while there is lroad agreement on the existence of these three trends, there is no real cosernsus
their magnitude, their underlying drivers and more impartartly, ontheir economic impact. Each trend is a
sulject of intenseandyet incorclusive cortroversies.
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Although services represent the largest share d GDP and enploymert in al OECD couwntries and their
share continuesto gow, their measurement remain based onwhat can be cdled a “residua” approac:
services include al activitieswhich canna beclassfied as either marfacturing or agriculture. Thisresults
in a tremendows haerogeneity. Savices range from low -paying, low produdivity, labou-intersive and
very local adivities such as regaurarts to highly-paid, high piodudivity, capital -intersive and global
activities such as financial trading. Some sevices are immobile and nortradalde, others are extremely
mohile and highly tradable. Certain sevices are subject to dseconamies of scde (househad services),
while athers are the pime beneficiaries d economies of scale (telecommunicationg. This heterogeneity
makes it difficult to aggeeona meaningful aggregate definition d services.

In turn, corfusion ower the definition o savicesis a key element of the controversies éout dobalisation
andInformation Techndogy.

The onventiond view d services is that they are less tr adade than phyical good. This view is
apparertly corrobaated byinternaional trade statistics, based onIMF balance d payments dcata, showing
that services represent some 206 of the world trade and tis share remains rel atively stable. And yet,
evidence that trade in savices giows much more rapidly than that in good is compdling. More
importantly, crosdorder services flows — telecmmmunications, media and finance - corstitute the very
bloodline of globdisation. International voice traffic has bee growing & some 16%ayear. Basedonfirm-
leve information, the crossborder data traffic is gowing much more rapidly than voice According to
study by Varian and Lyman in 2000, the global production of magnetic suppat data grows by70% a year.

Direct satellite and mixed satellite -cable networks flood ou TVs twenty four hous a dg/, seven days a
week, with streams d images from aoundthe world. Each yea, some 40 millions hous of aiginal TV
programming are pioduced, corregponding to over 100 000hous pe& day, of which 10% to 20% are
expated

Global finarcia transactions daeninate physical trade flows: the vdue of foreign currency tra ding aone
averaged 11 trillion dbllars a diy in 2000, more than fifty times geater than the diily physical t rade
volume d appoximately 20 billion ddlars.

Y et despite their size, \sibility and intensity, global telecommunications, meda and financial flows
remain at the periphery of conventional econamic measurement frameworks. This leads to misleading
statements like the claim that the level of globalisaiontoday is nat higher than it wasin the XIXth century.
This assertion isbasedon physicd trade data, but ignoresthe aher flows, which weave anever more dense
globa mesh of econamic activities andertities.

The econamic impact of Information Techndogy remains highly contentious. The cortroversy revolves
aroundwhat Robert Sdow calledin 1987a “computer paadox”: computers ae visible everywhere except
in the fina output. Actudly, the pegiod of massve IT investment in the 198s wincided with
productivity dowdown, which was particularly appaent in services.

The computer paradox prompted alarge nunber of studies, many of which were based on dtailed sectoral
and firm-level data. Yet, ognions remain as polarised at ever. One gioup of anaysts affirms that th
compuer paadox is simply a by-product of inadequae data and tha detailed studies show a ggnificant
technology payoff, with return on nvestmert often in excess d 50%. They believ e that the IT investment
was a magjor fador in the excellent performance d the US econamy in the late 1996. Thus, Dale
Jagerson dieves that informaion technology hes permanently raised the long-term growth rate o the
US eanony. On the other hand, scepticspersevere. For instance, Robert Gordonforcefully argues that the
impad of IT hasbeen Imited and termporary.

Despte their intensity andthe appaent wedth of data and the critical importance of their subject matter,
controversies abou the econamic impact of services, dobalisaton and Information Techndogy remain
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incorclusive. Beyondthe arguments about chta accuracy and measuement approades, the core issue i
the relevarce of underlying corceptual models and assumptions. The crucial assunptions of the existing
macroeconamic framework- focus on phyical good piodudion andtrade, stable sectoral groupings ard
classifications, reglect of nonmateria crossborder flows - are goundeal in a specific vison of th
eoonony, which has notfundamentally changed since Adam Snith and which postulatesthe production of
physical good as the main souce d value These assumptionsandthe undrlying vision can nolonger b
considered uriversdly valid. Alterndive appoades such as the service econany o the information
ecaiomy are widely known yet little pogress ha been made in making them conceptualy more r  obust
and omrationally more relevant. Both appoaches remain largely on the periphay of mai nstream
econamicsand statistics.

Defining trend: shift to the intangible

The red for anew conceptual framework for the modern econamy remains paramount Such a framework
shoud build upan the contributions of service and information economy gproaches bu shaild be boader
to encompass other significart trendssuch asthe financia markets explosion.

We would like to propose an altemative framework, based on an all -encompassing trend: the shift from
tangble to intangble. The econamic landscape d the present andfuture is nolonger shaped by physica
flows of material goods and products kut by ethereal streams o data, i mages andsymbds. Onthe demand
side, we @mnaume nore andmore contentbased artefacts of information andertertainmert. On the supgy
side, intangible assets such as biand, human capital, intellectud propeaty and knowkdge have become
major determinants of companies’ paformance and value. Welcometo the intangible economy.

The well-known three stages theory of econamic evolution can thus bereformulated At the core d th
agicutural econany, there was a rel aionship between man, reture and ratural products. The core
relationdhip o the industrial econany was between man, machine and machine-created artificial objects.
Theintangble econamy is structured aroundrelationdhips betweenmanand ideas and ymbds. The urce
of econamic value and weadlth is no longer the prodwction d material goods bu the aeation and
manipulation of intangible content.

The shift to the intangible is gereral andlong-lasting. It affects all sectos andall aspects o ecnamic life.
According o Pder Drucker, the relative hare d raw materiads in manua cturing ouput has keen
decreasing at an annwal rate d abou 1% a year since the end of World War 1l. Conversely, since the
188Gs, the relative contribution of information and knowledge o manufacturing ouput has been gowing
a the same rate. The ushd of this trend is the r emarkalde increase in econonic vdue added per urit of
weight, asshavnin the tabde below.
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EVOLVING PRICE-WEIGHT RELATIONSHIP

Product Price |[Weght Unit price
inUSD |inlbs USD per Ibs
Pertium Il 851 0,001984 42 893,00
Viagra 8 0,00068 11766,00
Gad 301 0,06254 827,00
Mercedes Benz E-class 78 445 413400 19,00
Hot rolled steel 370 200Q00 0,20

Sourc : G.Colvin, Fortun

The shift to the intangble is oten sen as a puely techndogy -driven ptkenanenon hence the frequent
characterisation d the new ewnony as te Intemet o digital ewnory. This is a mi dealing
oversimplification. AlthoughlT is acadind vedor of the intangible econamy, it is not the only one. Th
emergerce of the intangible econamy owes at lead as much to basic trends in consumer behaviour and in
the businessenvironmert. The shift towards higher relative demandfor leisure, information andknowledge
isalong-lasting trend in conaumer behaviour: for instarce, the are d servicesin housenold consumption
in Frarce tes increasad from 426 in 1970 to 51% in 1990 Business innovations such as brand -driven
competition and cost-based accourting led firms o pay greater attention to the management of intangibl
assets.

The poit here is not to argue a specific causality relationship, an arduows and utimately futile task, but
rather to avad athe falacy of techndogical det erminism. While the trend toward dig itaisation and
network proliferation is unmstakable, its econamic and b@ness impact remains undear andthe range of
potertial outcomes is wide opa. The intangble econamy is non -deterministic and rarscends
Negopmte's oppo#tion ketween hits and @oms the same way tha quantum physics transcends the
oppdaition between particles ard waves.

Difficult to ignare, theintangble econany remains revertheless tard to ddine and dces not easly fit into
standard econamic categories. To understandtheintangible econamy, we piopose to apgroacd it from three
different but complementary perspectives:

- Demandperspedive: Intangible artefacts: final output for househdd consumption.
- Suppy perspective: Intangble asses, used by firms to establish and maintain their co  mpetitiv

position and suvival. They indude brands, intellectud property, human capital, Research and
developmernt information andknow-how.

- Econamic systemperspedive: Logic of dermaterialisation: aninterrelated set o trends and forces tat
affect all econamic activities, changing the nature of economic transetions and mairket structures.

10
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Demand: Intangible artefacts

Intangble artefacts indude various forms d information andcommunication, high andlow culture, audio-
visuel media, entertainment and leisure, and of course financial seavices the dtimate intargible.

All artefacts are joint products, combining intangible content with physical suppat: asong with a megneti
disc for an audo CD; history and a bulding site for a classical monument. Traditionally, content and
suppat were tightly linked, making them unique @ reprodwcible ona smadl -scale ony. The development
of storage and ntent replication techndogiesloosenedthelinks. Like adragon n atae, identicd cortent
appears in various apesand dsguises: a ng can besunglive, pressed on aCD or shavn as a videeclip.
The disscciation d content and suppat ledto the proliferation ofintangble artefacts in two ways. First, it
lifted capacity constraints limiting. A sports game could be ony watched by haose who could physically
attend the stadium. Today, television canmultiply the nunber of spectators a infinitum. One coud argue
thata stadum attendance and watching a sport evert on TV are two dstinct artefacts, with dfferent
comsumption, ddtribution and ricing tharacteristics Tha is pecisdy the se cond dmersion of
proliferation: the same content provides a source for a family of art efacts: a bookcan ke dfered as a
hardcover, as a ppeback, as a CD-ROM or ontline. The aility to generate such familiesis wha makes
companies 2uch as Disrey successul: each film corncept generates not oty movies bu also videos, park
atradions, bools, toys and dher sources of reventes, thus leveragng the wntent by a fador of two to
four.

The conaumption of intangible artefacts displays specific and interrelated properties:
- Itis joint (always consumed with ather products, tangbles a intangbles).

- It is nondestructive: the same artefact can beconsumed repetitively either by a ame consumer or
by a dfferent ore.

- It is nonsubtractive (or nonrival): onés consumption does nd reduce anyore else's consumption.
In other terms, the oppatunity cost of sharingis zera

Intangbles such as information are often preented as a “public good” comparale to fresh air or to
national deferce, whase consumption canna be limited to asingle corsumer and therefore is inherertly
cdledive. We pefer to use the term “shared gmd,” to the extent that sharing is a ndable property of
intangble artefacts. It can be sequential or simultaneows. However, simultaneity in time does nd mean
unity in gace: information techndogy makes it is posible to consume the same artefact in se vera
locations. Intangble artefacts create ther own spacdimewhich lifts the constraints of geogaphy.

Sharing affects critical agpeds ofintangible artefacts transactions such asthe al ocation of property rights.

While a sdller of a physical goodloses his property rights to it, an intangible artefact seller cortinues to
had them.

I ntangible assets

The shift to the ethereal is nd limited to demand. On the supply side it is stimulated by the growing
importance of intangble assets.

At first glarce, intangible assets appear better defined than intangible artefacts. Statisticians and

accountnts have long recogrised that capital accumulation and asse dedoyment mears nore than the
aqquisition of phydcd plant and equipment.

11
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The shere of intangible investment is expandng relative to physical investment. According to INSEE,
intangble investment represented 30% d total investmert in 192 in France and was gowing at a quicker
rate than the tradtional fixed assets. Patial eviderce suggeds that in other courtries, such as the UK, th
percentageis even higher.

The noton that the intangible assets are more impartant to busness performance and survival of a firm
thanits physical assets is nava conwertional wisdom. For corsumer goods mmpanies, CocaCola, Nestl
or Danore, brand menagement is the top priority guding al their strategies. Brand is also essential for IT
companies 2uch as Intel and Compag, which are ending substantial sums to build it. Attempts are keing
mace to quartify this “ brand equty.” An American business monthly, Financial World, publishes each
year a lrands valuation survey. For leadng biands such as Coca-Cala, Marlboro or Intel, brand \aluation
largely exceedstheir total balance sheet.

Acknowledgement o the importance d intangble assets is nd limited to brands. Intellectual property -
paterts, trademarks, technologica know-how - is considered a critical competitive wegoon, particularly in
sditware, electronics and biotechnology. Its control is dten a matter oflife and deah for companies. It is
through intellecud property litigation that AMD managed to preserve its foothold in microprocessors,
despite Intel’'s dominaion. In merger and acquisitiontransactions, apparertly extravagant amounts paid for
meda assets, sich as Hollywood studios or rewspapers, is justified bythe vdue attributed to brands,
conternts andpublishing rights.

The poblem o intangible assets is not the derth of measurement. Rather, it is the consistency of
appoades. While maregers li ve and de byintangible assets, many accourntants are still r euctart to
include them in dfficial accounts. Microoft considers software development, its core competence, as an
experse and writes it off in the yea incurred. Endish footbdl clubs do not include the vdue d their
players in their accourts. Reuters, the leading electronic inform ation piovider, acknowledges tat it
baarnce $ed does nadinclude the dobal databases d f inarcial informaton a its software and other
intellecud property.

Just as intangble artefacts dffer markedy from material goods intangible assets ae nd like tangibl
assets. Fird, they are heterogeneows: one hou of sdftware programming daes na equal anather hour d
programming. The revenuegererating apadty of anintangble asset is much more uncertain than that of a
physical ore. When a plnt adds a maching, it can easly quartify the pdential output increase On the
other hand, when a compuer depatmert hires a r ogrammer, it canna predict with certainty e ither th
guartity or, more importantly, the quality of hisgher cortribution. Also, intangible assts are difficult to
separate from current expendtures Whether an advertising outay can be classified as aurrent expenditure
or investment depends onits purpaose. Similarly, na al training or software expenditures can be treated a
investment.

Because intangble assets ae, by definition, non-physical, they do nd follow the classical pr ogressive
depreciation rules. Some assets depredate ety rapidly, others, like agood wire, appreciate with age, tills
others follow nonlinear and often unpredictablelife cycles.

Thus tradtional asset vduaion methods annot ke applied The historical cog of aqquiring orcreating an
intangble asset is largely irrelevant. Asset heterogereity makes it difficult to calculate the oppotunity
costs. A market or transaction-based approach also has serious ptfalls. For mog intangible assets, markets
are vay narow and extremely imperfect and transaction -based \elues are sulject to wide fluctuations.
Thus, the range of methods sal to value intangible assets is geting larger, making the mwnsensus on
measurement of their value ever more elsive.
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Dematerialisation logic

The impaa of the intangible econamy is nd limit ed to intangble artefacts and assets. The logic o
demateridisation is annipresent and affects all sectors and activities new and old. It profoundly
trarsforms the ways firms and markets are agansedand their econamic transactions are carried out.

Demateridisation logic is ursettling: it runssquarely against some of the key tenets of the co nvertional
logic of econamics. The conwertiona logic is mncerned with scarcity, the dematerialisation logic with
abundrce. The former stresses equlibrium; the latter, disequilibrium. O bsdescence, redundircy and
volatility, which have been peaceived in the pad as gernicious giphenamena now constitute essertial and
necessary vectors which shape cnaumption p#terns and suppy-side resouce deployment.

Abundance: the wager economy and the bookstore effect

The intangble econamy is dructurally abundant. Abundance, of course, is nd a rew pfenomenon The
prodwctive pdertial of the industrial emnorny is enormous. However, physicd goads are subject to
physicd decay and their consumption marks the baginning o the end of their econamic life. Intangibl
artefacts, on the ohea hand ae nd eliminated through corsumption. The intangible economy
superimpaoses onthe abundnce d production the ebundance of acaimulation. Financial systens ganerate
too many transactions; Hollywood, too much entertainmert; the Internet, too much information. The on
going dereguation d markets for intangibles along with techndogicd evolution continue to extend the
magritude d the ga baween supply and denmand of intangible artefacts. For instance, the nunber o
television chanrelsin the European Union increasedfrom 40 in 1980 b 150in 1994andover 200 in 2000
Moreower, the g is self -perpetuating: to navigate throughthe information owerload we real catalogues,
indexes, doaumentation, whose veay proliferation cals for more cross-refererces, hypertext links and so
on. Information abou information is a growing business.

A crucia implication of supgy abundance is the ubiquity of failure. Flops are the rule, successes, an
exception. In Hollywood onemovie is made out ¢ a hunded scerarios unde development, and oty one
in six movies released makes nmonegy. The flop ule is na limited to intangibles In the plarmaceutical
indwstry, onein 4000 s/nthesised compoundsever makes it to market and only 30% d those recover their
developmert costs. In corsumer goods, over 80% of new products laurchedin the United States fail within
two yeas. Furthermore, the cost of new produd launch is rising rapdly: 50 million dollars for a movie,
250millionsfor anew drug, severa billionsfor anew car.

And vyet, despite this dismal outlook, the e d introduction of rew productsis nd slackening. This has
bemme a wager econony: higher and higher stakes against lower and lower odda. As long as a plyer
remains at the table, she has a nonzero probakility to recoup ter loses Only if she quts daes he loss
become final.

Anocther reassonfor a cntinuous ew grodud generation is what can be cdl ed the “bookstore” effect. The
best bookdore is ore that dfers the widest choice and thus gimulates biowsing, which leads to greater
consumption. It is havever nd enoughto have a wide asortment, it is also important to keep it current,
hernce the real for continuing nev product introductions. The booksore eff ect explains for example why
Reuers maintains 20 000 mges of dhta in its on-line financial informaion services, while th
overwhelming mgority of its clients ug only four or five. The vdue d its databases is derived not orty
from particular piecesof information but dso from thetotal inventory of data

Structural abundhnce also has a major impad on the noton of capecity andthe wse d productive assets.
While in the industrial econony excess capadty is synonymous with costly inefficiency, in the intangible
eoonony it is widegread, fundiond and inexpersive. It is functional, asit erables u®rs and producers to
cope with demand volatility. Excess capadty is inexp nsive keausethe key flows arethose d information
rather of physical goods. The econanics d adding addtional capadty for informaion flows are very
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different from tha for physical goodshandiing. The latter is clealy subject to diminishing returns and thus
its marginal costs are Hgh. In the Information Techndogy redm, there night ke dminishing returns at
same poit but they are udikely to bereadhed in the foreseeable future. The long -term trend is for an
exporential progresson mode and for adramatic fall in urit processng and transmission costs.

The changing nature of thefirm

The intangble econony undermines traditional frontiers and ditinctions. Sectoral boundxries are
crumbling: previoudy separate adivities d telecommunication, informatics eectronics and audio-visual
meda are nav ovelapping. Time-honoued dstinctions ketweenwork andleisure, home andwork-place,
intermedate goodandfina output, conrsumer andproduwcer, product and sevice, becomeblurred. Not only
are the bounddes porous and owerlaying, they are ungable. Thisis nd a ore-off effed but a fundamenta
trend The intangble econamy does nd follow the rules d binary logic, of exclusivity but tha of fuzzy
logic, of overlapping.

The interperetration profoundly changes the ndure d the firm and its relationships with the environment.
Internal links, between firms and their enployees, become weaker; extemal links, ketween firms and
suppiers become stronger. While enployees are told to work a home, su ppliers are invited to work o
premises. Functions tradtionally considered as central to the very existerce of the firm are now
sulkcontracted o outsourced. Nike, a leaderin sport shoes does not manufacture any shces Nor does Dell,
aleaing suppier of computers, own any goduwction dants. In computer services ousourcing is ore of
the Hghest growth sectors.

Demateridisation logic ends the information asymmetry between producers and consumers. andthus alter
the market power balance Today in many businesses, the aistomer knavs as much abou produds and
markets as the suppier. This entails na only subgantial end -user price declines, dwe to the loss d the
suppier’'s maket power, bu adso an unbunling d the poduction and assembly processes. The
unbunding is paticularly apparert in the Inform ation Techndogy danan. Software applicaions and
corporate networks ae dten designed and bult by cuso mers, usng input from differert suppiers. Of
couse, they can also be creaed by supgiers with inputs fiom customers. “Make-or-buy’ decisions are
bewmming more conwluted The ndure o competition changes: for computer services supgiers, such as
IBM or EDS, their biggest competitors are nd the other supgiers bu their clients.

These developments suggest that the traditional rationale for the existence d the firm, articulated by
Roreld Coase as the minimisation of transaction costs, is nolonger universally valid An alternative and
broader rationde for the firm needs to be developed, which would stresst he biand unbrella, the

intellecud property repository and the cortrol of distribution channels as lkey cohedon factors and

functionsof the firm.

Changing nature d value and value dscovery mechanisms

The intangble econamy changes not oty the fundamenta nature o econonic vdue bu dso the value

discovery and capture process. Conwertiona pricing mechanisms are largely inad equate to capture the
eonamic value d intangble artefacts. The two standard approaches are difficult to apdy. Produdion
costsmarginal costs cannotbe wedasguide for pricing when margind costs are falling a nil. Moreover,
thereis nopropationdity between inputs and otputs. Mass mnaumption dees notimply mass production.
Econamiesof scale for intangble artefacts ae ditendetermined by consumption rather thanby production.

The willingress o pay approach also has saious ftfals, given the ease o replicaion and sharing ard
asciated externalities. For intangible artefacts, puchase daes na equd consumption ( how many people
read all the booksthey buy ?) and corsumption does na necessatily imply purchase: in newspapers or in
broadcast television, the number of “freeriders’ far exceeds that o paying cmnsumers. Another problem,
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which particularly affects informational artefacts, is what Stiglitz caled the “infinite regress”: itis
impossible to detemine the value of agiven piece d information withou having this information.

Tradtiondly, the pricing of intangibleswas a function of convenience and wadpased on thesuppat rather
than onthe content. Thus, the gice d a bookwas de¢ermined by its thickness and the quality of th
printing, and largely ignared the contert variation: the price for an excden bookwas the same as thepric
of a badore.

The greater disscciation creates oppaunities for unbunding: the cortert can nav be priced separately
fromthesuppat. Price dscriminaion becomesmore common. Commercial ofine sewvices, for instance
differentiate ketween standard and gremium senices, which are ld at higher prices. Yet, bunding hesits
advantages, in particular the simplicity of administration. It fadlitates gicing d composite artefacts
(multimedia software a anmusement parks). Bunding aso alows cross-sutsidies bdween artefacts tat
are pofitade and those which are less pro fitable bu neverthdess essential for a full service dfering. In
financia services for instance, equty research is bunded into brokerage commissions Thus the range of
intangbles plicing £he mes is gdting boade and more complex. Furthermore, differert pricing
arrangements an apgy to apparently similar artefads. Computer sdftware can be sold as a stand-aone
product or it can burdled with hardware a be distributed asashareware or freewae ower a network.

The Internet provides a fascinaing labaatory of pricing appoadies through \arious mwmbin ations o
sdling, sharing ard gving away. The cebate ébou the regective merits of those pproadesis quite lively.
Same argue that the deve lopment of metering technologies, which measure the ddailed se of a gven
sditware, makes variable usage-driven gicing feasible. Othas dead in favour d a fixed aacess charge,
indepencent of the actud use Still another goup corsiders that the ease of replication makes mntent
practically free andtherefore the orly feasible approacd is to chargefor ancillary services.

As piicing of intangibles focuses more oncontent, it highlights the inherert instability and vdatility o
valuationbecomes gructurd.. Fixed yardsticks and benchmarkslose their perinence andrelevarce. It is no
longer possible to define @solute value, everything becomes relative. Economic vdue is now lighly
conext-depencent and time-sersitive: from ore transaction to next, the price can change dramaticdly.
This structural vdatility contagion affects not oty intangble artefacts bu dso traditional industrial goods
aswell asproduction inpus.

Mark etsfor intangibles and intangible mark ets

Theloss d stalde benchmarks leads to greater use of markets as the gime value discovery and ransadion
mechanism. The gowing importance and vsibility of markets onstitutes ore d the essential traits of the
intangble econamy. Thisis the ea of markets riumphant and, asBryant and Farrell put it, unbound.

At the same time, markets themsdves urdergo a substantive ateration. Their main puposeis nolonger to
suppat the trading d phydcal goods bu to facilitate exchanges of intangbles, such asinformaion. This
does notmeanthat markets for physical goods lave disappeared or kecame irrelevant. They are alive, well
and gowing. However, markets for intangibles are gowing corsiderably fager. Furthemmore, the
evdution d physica goods nmerketsis heavily influenced by thedenaterialisation logic.

Peculiar characteristics of intangbles lead many aralysts to argue that they shodd na be traded through
tradtional markets. Rorald Coase attacked this agument and suggested that the market for ideas should
be gproached in the same manrer as the market for goods We would like o pu forward a variation of
this suggestion: markets for goods shoud be treated as a special case of markets for intangibles.

In anycase, thedistinction becomes nore and more tenuots, all markets beome more and nore intangibl
bath in terms of unedying products traded andin the way they operate. Take their most \isible form, the
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financiad markets. Over last thirty years, these have become enamous; foreign exchange transadions
volumeis closeto 1 100trillion ddlars a dgy. While international trade is giowing & a single dgit rate,
international financial transections gow at a doubé digit rate. Capital markets became a grincipal conduit
for funding techndogical innov ation, accelerating its diffusion and in the piocess, radcally changing
tradtiond nations o ecnamic hierarchy and cgpital mobilization.

This rapd growth would nd have been posible without a comprehersive substitution o inta ngible ddaa
for physcal objects, made posi ble bythe massive wse of information techndogy. What changes hands in
those markets are not lankndes a stock cettificates but bookentries in digital datakeses, holding bankin
or seaurities accourts. This dematerialisation and resulting diop in transaction processing costs is ore o
the explanatory fadors of the exdosve gowth of financia transadions.

Furthermore, progress in finarcia econamics theay has led to the creaton d new markets that trade
demateriaised derivates of tradtiond produds auch as foreign exchange, interest ratesor equity portfolios.
Derivates markets, futures, opions swaps etc. have damaticaly e xpanded the notons of tradability and
riskmanagemert. They are gowing more rapidly thancash marketsin the undxlying instrumerts.
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GROWING ABSTRACTION OF MARKET INSTRUMENTS

Physical commaodity —>» | Hedgng contract

v v

Financial instrument ——> | Financial derivative

i i \< Deri vative deriv ative

Financial portfolio — > Syntheticinstrument

Souce: GEF
The finarcia markets explosion is information -driven The gbbdisation o the econany and th
increasing variety of econamic transactions aeate greater uncertainty and thus gererate a strong and
continuousdemand for information. Financial markets are aweb of conduits for displaying andexchangng
sweh information. Exchange d information, viewpaints, judgements and ognions ha become their main
function. Higher levels d risk and urertainty aso create a strong demand for information abou the
future. Derivative markets an beseenasan aggegation of coll ective views aboutthe future

2. FINANCIAL MA RKETS AND ELECTRONIC MONEY

Money in theintangible economy

Now that we have outined the rew econamic landscape, let us return to morey. Not surpri singly, in the
intangble econamy, morey is also kecoming increasngy intangible. The relative weight of non-cas
moretary transactions nav exceal the vdue d cash money by a f actor of ten Money and pyments are
overwhelmingly delivered via dedronic networks as data lits and database entries At the wholesale level,
morey represerntation and manipulation are fully automated. Dedicaed payment netwaks such as SWIFT
andpaymert clearing gystemssuch asTARGET or CHIPS ae at the core of scriptural money.

Beyondthe alteration o the appeaance and mechanics of money, there are deeper structural changes. The
triumph d markets means that morey is incressingly useal to settle multilateral market transectionsrather
than blateral commercia transactions. This functional evdution in turn leadsto profound modification in
the design of clearing systems and retworks, which need to handle larger volume, work in real time and
offer more open access. While banks co ntinue o play a key role in the marnagement of these systems,
external presaure o openthesesystemsto ather actors grow more intense.

Moreower, morey itself became atradaldle commodty. Markets for various forms  money and moretary
instrumerts are bigge than markets for equity or for any commercial goods and they fix the key morey
variades, interest rates and exchange rates.

These thanges make nmoney more \isible and ubguitous bu also less gable, more vdatile in its value and

more elusive. Monetary pdicy becomes more impartant asa lever of economic managemert at the same
time tha the classical moretary aggregates- M1, M2, M3 - lose their reliakility as signds of futur
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eoonamic growth and inflation. Charles Goodhart has formulated a moretary equvaen of Heisenbag's
uncertainty principle:

“ Any observed statistical regularity will tend 1 callapse ore pressure is daced uponit for control
purposes.”

Becauseinformaion is its key resouce and ouput, the in tangble econamy is highly data -sersitive and
intrinsically self-reflective: it continuowsly monitors and meadures its own behaviour. As on as
auhoritiesannoun@ a monetary aggregate target, finanda intermediaries adopt strategesthat minimis
its pertinence and causality.

Electr onic money debate

The elusiveness d money explains the persistence d cortroversy as to whether or not the tan sformation
of morey hes led to the emergence d a new category: electronic morey (or e-morey). Like the oher
controversies mertioned ébove, dsageement is deep and remans i ncorclusve, due essentialy to th
difficulties d definition. Academic, business and regulatory expets appea deeply divided over the
question.

Same analysts define electronic money as anyform of money tha is stored and noved over computer

systems and dita néworks. This implies that the buk of scriptural money is nowv by and large electronic

One exanple here is Kurtzmann's “megabyte noney”, which are nahing else thanlarge-amourt of cross
border interbank payments.

Others wse nore restrictive tharacterization. One commonly used dfinition stresses i nnovetive wse of
techndogy. Frequertly mentioned exanples d technology diven e -morey are the smart-card based
electronic purses for small value payments (Proton orMonde) and encry ption software-based dgital cash
(token) schemes (Digicash or NetCash). Another definition focuses onnovd uses, usng examples such ar
miles, more than half of which are gererated and wsed onthe ground, @ multibrand loyalty schemes. Th
interest of use-based e-morey schemes is that they are originated and operated by norbanks

The differernces in definition are of more than academic interest. They have substantial regul atory
implications. In Sepgember 1998 t he European Commission (EC) issued a poposd for an eedronic
morey drective. The resut of several years of discussion between dfficial bodies and between the public
and pivate sector, the popaosed directive dfers a legal framework for regulation of emonrey issuance by
potertial nonbark actors.

In the drective proposl, the EC definese-morey as a multi-purpose instrument. In other words, emoney
iscorstruedas a paymert instrument that can be used to sedtle more than one kind of transaction, whilethe
tradtiond definition of money stressesits uriversa dimenson. The rew dfinition leads o a broader and
more anmbiguous dfinition d the issuer of electronic morey. A non-finarcia institution, a retailer or an
ISP that issues an eledronic instrumert, which can be sed in severa types d tramsactions (buying
physical good with sedlected mercharts, buying intangible good such as information, paticipating in an
auction, etc.) can thus be mnsidered as an electronic morey issuer. The proposed dire ctive explicitly
adknowledges the posibility of non-bankng e-money isauers and defines a gecific regulatory and
prudertial framework for them.

The poposd directive is till unde disaussion. It is highly controversial and afflicted by the middle -of-
the-road syndome. For e-commerce enthusiasts, it may create an addtiona burden and dder innovation
For regulators such as Central Banks, it may be o light. Thus the European Central Bank (ECB) woul
prefer that the issuance of eledronic money be limtedto credt ingitutions andthat the definition of credit
ingtitution be erlargedto include al issuers d electronic money. Under this approach, dectronic money is
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assimilated to scriptural money on an electronic suppat and & auich daes nd require  a fundamental
overhad of the regulatory and inditutional framework of monetary systems. According to many central
banks within the European Union such as Bangue de France, e-purse ore-cashare piepad indrument that
resemblesin sulstarnce traveller checks, except tha the latter are nd divisible. No new status or regulations
wererequredfor traveller cheds, and therefore nonew status is necessary for e-morey.

As for loyaty schemes, their use is restricted and they are not Woady redeemable (except within the
designated set of mercharts). Therefore, they cannotbe consdered asmorey.

Beyondguestionsof definition, technologybased andusebased schemes raise aher sulstantive issues.

Both e-purse and e-cash ran into serious market acceptance hedles. The most swccessful financia e-purse
scheme, Proton, has achieved less than 5% cash substitution rate and its transaction rate is inaufficient to
atain profitability. E -cash sdchemes fared even worse.  Despite conside ralde meda wverage and
excitement amongthe digerati, practically all the systems un into sometimes fatal difficulties. Digicash,
tireless plomoter o E-Cash, which had moved from Amsterdam to the piomisad land d Silicon Valley in
April 1997, aqquiring substantial funding and prestigiousinvedors, induding Negroporte, was liquidated
in Sepgember 198. The ealy market leader, Cybercash, is grugding, haschanged its strategy and top
managemert severa times and in early 2001 alisted itself from NASDAQ. In France, KLELine, which
specialised in e-merchant aaquiring was closed by its owner, BNP-Paibas in gpring 2000 Another
company, backed by dl the French banks and which sought to combine Intemet and smart card
tedhnologies, Cybercomm, was wound davn in early 2001 Micro-paymerts, which was cansidered in
mid 199G as a pdenia killer gpplication, a preferred mechanism for intangble goodstransa ctions
(information, onlineentertainment...), hasfailed to take df so far.

The main problem with these Internet payment initiatives is that they have nd focused enough o
customers' behaviour andattitudes. Asa result, most of them appearedassolutionsin sach of a problem,
sufering from techndogicd overkill, while lacking marketing and business sophisticaion. They wer
aimed primaiily a a smallvalue bus$ness -to-corsumer paymens and were baically conceived as
sulstitutes for card o cash based myments. Thus, even if they were successful, it is nd sure that they
would radcally transform the exising monetary systems.

Use-based eemorey schemes, many d which can baast millions d loyal users and ae becoming ever
more sophsticated, raisethe same question: wha difference dothey make for existing money systems ?

As nav gereration d e-morey initiatives emerges, same of them quite successful (Paygal, for instance,

which claims owr 8 million customers), the guestion of what is electronic money lecomes ever more
topical.

Electr onic money: e ements of a definition

We bkelieve that electronic money should be dfined as a nev categay andits starting pant should be
reference to two existing ategaies — fiduciary morey and scriptural money. Such dfinition siould be
systemic, considering the ways in which the gven categotry artic ulates the three tasic morey functions —
unit of accourt, exchange medium and gore of value - andits ingtitutional framework. It is also essential
to look at the entire monetary process notonly at the issuance, where most of emorey disaussons tend b
focus, but aso & settlement and dearing. In effect, cleaing and settlement are & es<erial in th
determination of the sope o a cceptability and uriversality of money (whether fiduciary, scriptural or
electronic) as the issuarce. Furthermore, it is in this area that widegread IT use has hed the stronges
impact. Back-office automation fadlitated and stimulated the exdosve gowth in volume and scope o
electronic paymens, wholesale and retail, national andglobal.
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Fiduciary monrey tightly links the three functions. Itsissuance is gtrictly controlled. To the extent that cash
is self -referertial, the clearing and settlement process is quite graightforward and seeks to agcertain tha
the aurrercy is genune. Fiduciary monrey is not really suitablefor multilateral market transactions.

Saiptural morey combines unt of account and exchange medium fundions. The vdue is immobhilised.
Theisauance of scriptural money is regulated The clearing and settlemert process becomesmore complex:
not only the i nstrumert needs to be veified but also the identities of bdh the pyer and the payee
exchange medum and unérlying value need to be reconciled and exchanges rearded Thus riptural
morey requres ddailed accourting and dedicated cleaing and settlement systems. Such systems are
tightly supevised by central banks and their accessis herarchical, with commercial banks ading as
gatekegoers. When the scriptural money is paer -based, the system is wostly and difficult to scale up.
Herce, the anphasis on auomation, in order to replace exchange d ingrumens byaccount transfers
Howewer, auomated clearing and settlement systems have for the maost part retained access restrictions and
banking cortrol. On the ohe hand denaeridisation o the exchange function made it easier to use
scriptural money for market transactions sdtlement. It also facilitated the emergerce of new instruments
based on lankaacounts such dired debit or delit andcredt card.

Electronic money unburdiesthe unit of account furtion, which becomescompletely dematerialised. In th
intangble econamy, where al values are relative, values are caculated as indexes and all index
compuations are widely and readly avail able. Furthermore, the value is na necessarily fixed at the tim
of the exchange. On the dher hand, electronic morey combines exchange medum and store of value
functions. It is na tied to a single exchange medium bu can be enbodied in a variety of instruments.
Similarly, the store d value is nd limited to a ba nking depait. Various types d intangble assets,
information, intellectual property, etc. can be ued as acournterparty for emorey. E-morey can be seen as
a digital value cortract and e -morey trarsactions, as a digital barter. The issuarce of e -morey is quite
open On the other hand, clearing and settlement systems are reguated to ersure redeemability and
conwertibility into aher money categories. The aacess is no longer restricted to banking institutions
Nevertheless, thase who have access piivileges need to satisfy defined regulatory and pudential
requremerts. The dstinction betweencommercial and merket uses of emorey becomesirrelevant as most
commercial transactions are mediated by the markets.

This ddinition d electronic money is almittedly quite generic. Some d its elements are alreadyin pace,
while ahers are still in vaious stages d gestation. Nevertheless, it provides a blueprint that should
facilitate the understandng of the ornrgoing e-morey emergernce process.

3. LOOKING FORWARD: FROM THE CASH NEXUSTO THE MARKET NEXUS

Thereis certainly no dearth of studies and essays eoutthe future of money. Most of them however tend to
corfuse aurrert innovations with long -term trends. Thus, disaussons about the future monrey tend to
oscillate baween two extremes. On the ore hand ae the “apoalyptic enthusasts,” who view e -cash, e-
purse and similar initiatives as four horsemen of the apocdypse, which will dedroy thefinancial system a
we knowit. For instance, Professor Tamaka argued in 1996that digitad cash has a“potential to caug
corflict between cyberspace and natiorstates.” Onthe aher handare the “skepticd incrementalists,” who,
having ascertained the hard slog of e-morey innovations, tendto see te future d morey as more of the
same, with tedindogy-based innovations keing assimilated into the manstream of the scriptural money
framework.

Our view is that ndther of these extremes illuminates the way forward. Electronic money is a major
systemic innovation. However, as with the oher monetary system innovdions, its dgloymen and
dissemination will be alenghy process tha should be measured in decades rather than in years.
Furthermore, electronic money will have a sgnificant impad on the eisting forms and categoriesof
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morey, withou necessarily eliminating them. Various monretary systenms will be dosaly integrated with
intangble markets. The cash nexus will become amarket nexus.

In order to highlight the systemic naure d electronic morey, we shall start our peek into the future of
morey with a discussion of relevart intangble econaomy trends, in perticular the evolution o intangibl
markets. It is ayainst this backgroundthat we shall then take a look at emerging forms d money and th
core adternaives of its evdution.

Crosscurrents: strategc schizophrenia

The intangble econany has grong momentum. However, the logic of dematerialisat ion is not
determinigtic. It does na point to a single optmal trajectory. It actually widens the range of choices and
atematives. Instahility and vdatility which gowern the demand for intangibles become pevasive and
affect all aspeds of the e&conomy, national competitiveness, business hierarchies and market structures,
prompting frequent and dten bruta financial and economic shocks. The herarchy upteaval is
particularly dramatic in busness out d 500 American co rporations that comprised the For  tune 50
ranking in 1980 40% lad dsappeaed by 1992. Market doninance can be achieved with unprecedented
speed and lost with equal if not geater rapidity, particulady in fad growing sectors sich a
telecommunications and the Internet.

Upheavals in the market place are accompanied by radical reversds of opinions among busness watchers.
In the ealy 1990s big multinational companies were alled “dinosaurs” candemnedto inexaalde deline.
By thelate 199s, sizeand dobal reach matteredagain.

Ingtakility and wolatility are nd only sequential but also simultaneots. At the core of the inta ngible
eoonony, corflicting forces are at work: econanies d scde and increasing returns, onthe one land, the
shift of value o the mnaumer and merket upheaval , on the dher hand. Its trgjectory is bufeted by
contradctory crosscurrents: dobalisation and localisaion, concentration and fragmertation, vertical
integation and horizontal competition.

At times, it appeas tha the guding principle of business s trateges and econamic pdicyméaking is
schizophrena. On the one land competition ha rever keen leener; the fight for market share, more
brutd; the rivalry between firms more intense. At the same time alliancesproliferate in al sectors and
maragemert theorists extol the virtues d co-operation and sharing. This mexistence o compettion and
co-operation has led to the emergence of a bridging cmncept- “coopetition.”

The intangble econany has not klled distance ingead it trandormed its nature: t opogaphy is less
relevant and topdogy has beeome essential. Distinctions ketween proximity and remoteness remains
highly pertinent. Increases in conredivity do nd necessaily lead to eitheralevelled or an uniform field. If
anything, the ommunication landscape is becoming more [dcturesque and varied The explosion of
potertial links leads to a geater selectivity and proliferation d communities Density of links, connections
and relations is highly uneven Moreower, virtud and physca contacts are complementary rather than
mutually exclusive.

Mark et and networks

Thus, cortrary to same high-profile pronourcements, the intangible econamy is nd fri ctionless. Actualy,
the level andintensity of frictions is likely to increase. Spedfic intermediaies, such as travel agerts, may
be threatened by the wide availability of information and ease d communications butthis threat does no
ertail complete dsintermedation. As matter of fact, the abundance of information, oppatunities and
relationdhips increases the needfor new intermedation structures andmedanisms.
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Markets are more important than ever. It is nd an accident that one of the key players in electronic
commerce, which emerged relatively unsahed from the dotcom debacle, is E -Bay, a wide open
electronic marketplace, with 30million urs, seeking to trade “practically anything on arth.” In the B2B
segmen, proliferation of pivate and virtual marketplaces tas been a dominant growth driver. Even if
recertly there ha been a pionourced slowdown in their degployment, it seems likely that the increasing
propation d inter-business transadionswill be mediated throughthese merketplaces. If they follow the
logic of dematerialisation, they may provide a platform for generalised asse trading, where companies will
be ale b acquire either the (tangible o intangible) asset itself or various deivatives dfering defined
rightsto useit.

Toward netmarkets

As markets are giowing increasingly dematerialised and virtud, tradtiond distinctions between markets
andnetworks blur. Thetwo concepts converge, each providing useful tods for the aher:

» Markets as neworks. Markets display strong network externalities: the geaer the number of
users, the greater the benefits to every user. In the case of networks, the primary benrefit is
connectivity, inthe case of markets, it is liquidity. As markets become more open, they need
to make their access rules less rigid and more similar to those of tradtional networks such as
telecommuni catons. Markets al so have to addess and implkement smooth and transparent
interconnection, the cre competency of networks.

» Networks as markets. As networks becomes dissociated from the physical infrastucture, the
management of access and capacity becomes more complex. Ne work designers uge market
negptiation mechanisms to optimise management and guarantee a dfined quality of service.
Similarly, the wse of networks as a conaduit for electronic commerce transactions creates a
need to enhance counterparty identification and rust building procedures, long edablished in
financial markets.

Thus, while markets ek to enharce ther conredivity, ndworks look to embed in their dedgn tradng
cgpabilities. Hybrid forms of buwsiness and ewmnamic organisations emerge which can be called
netmark ets.

Emerging forms d €ectr onic money

e- fungibility and digital barter

In the intangble econamy, the rotion of fungibility acquires a rew meaning. The tradtional meanin
refers to fungibility among vaious forms of morey, say between cash and scriptural currercy. The rew
meaning — e-fungibility - describes the posibility of sulstitution and exchange between vaious types of
intangble vdue morey, information, intellecdud property, communications. To the extent that they all
share acommon techndogicd substratum d digita storagg, it is eas/ and cheap to exchange morey fo
information, information for access, acessfor intellectud propety acknonvledgemen andso on. Each o
these an ke wal aternatively as a store d value and or exchange medum. Thus, e-monrey can, fo
instance, take aform of:

— Intellecdud property money, where the value is basedthe cortent andits protection
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— Communicaion money, where the valueis basedison access andrelated services

E-fungibility makesit possible boh to calculate exchange rities between dfferent forms d value andto
cary out exchange transactions through what is really digta barter.

I ntelligent money

As moretary transactions become more wmplex, the role of eralding technologies becomes more crucial.
These technologies, retwork and database design more gecifically, have al owed the creation o highly

reliable and secure netwarks andsystems. In the future, andher technology is likely to play a critical role,
object software design andprogranming that increasesthe intelligence o various g/stem components. Th

intelligent agent techndogy is dready frequently used in the design of trading systems to alow them to
respondauomaticdly and gpropriately to delicate and complex situations (large trades or linked trades,
where execution of onetransaction is cntingent upon exeaution of oneor more other transactions).

It is orly amatter of time kefore the intelligent agent approach is apdiedto the design of money systems
ard morey instrumerts. These will be endowed with sets d behavioural rules and, at a later stage, with a
leaming ability. If successful, the intelligent agent applicaion will resut in the anergence of Intelligent
morey (I-morey). Such morey will for instarce \ary its value and regponse function, depending on
specific transactions and courterparties Monetary systems will condst of sds of | -morey and rules for
their interactions.

4. COREALTERNATIVESFOR FUTURE MONEY LANDSCAPE

Let us nav try to pu the future development of e-money into a broader perspedive. If history provides
anyguide, it isto suggest two main lessors:

e The developmert of electronic money is unlikely to be asmooth, linear and harmorious process. In al
probahility, it will be a rough, meandering and contentious journey

» Various morey systemswill coexist andinteract.

To appehendthe future morey landscgpe, we can try to idertify what can becalled “core dternatives.”
These are nd full-fledged andinternally consistent seenarios, but narrow beams into the future, structured
aroundasimple hypotesis. Threesuch aternatives can be identfied

* Private arrencies aternative

e Global currency dternative

* Market nexus dtemative

Private currencies

The pivate aurrencies alternative postulates aproliferation of issuers and aurrencies. Itisa vaiation on th
idea, first formulated byF.A. Hayek in 1975, who argued forcefully agang the gawernment monoply on
morey and in favou of compding private isauers. This was sen as a way of avdding the monretary
manipulation which, according to Hayek caused inflaton and the “boomand bug” cycle.
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Morerecerly, two ather private currency mockels have emerged.

Oneis the mmmunity currency model, where the vdue gore d money is mnstitu ted byarange of loca
services. Community morey is then used to buld a common accourt base and thus facilitate a broader
exchange of these services. Nevertheless, community morey remains fundamentally locd and is not

intenced to be redeemed ouside the boundries of the community. Probably the kest known example o

community currency are the Local Exchange and Tradng Scremes (LETS), which was first launched in
the late 1970sin British Cadumbia and redly took -off in the 1988, thanks to the efforts of Michae

Lipton.

Anocther private currency model is the corporate aurrency model. The unetying idea is that many
corporations have a stronger kelance sheet than mog banks and their adivities are extensive and global.
Thus, if a orporation such as IBM or Microsdt issued aurrercy, to be redeemed aggingt its pioduwcts o
products d affiliated companies, it would be @& aedible as any bankssued money and thecorporate issue
would have no dfficulties attracting dfiliated mercharts, who would accept he IBM or Microsdt dollar.
Anocther “natural” canddatesfor corporate arrencies are the retwork supgiers and opeators. It could be
argued that loyalty programs dfered by GSM operators, such as Vodaphore and which are redeemed
either as additional minutes or againg good and savices dfered by dfiliated merchants, constitute a
private curercy. Moreower, these opeators operate sophisticated retworks, which already offer financia
functionalities such & nicropayment accounting, eal -time aedt chec ks for international roa ming,
roaming clearing centers to setle operators’ liabilities.

So far, private currencies remain either a the idea stage (Hayek) or are anfined to marginal local
situations. Corporate currencies also remain limited to schemes sich as Disney ddlars, redeemable in
various Disney attraction parks,or GSM loyalty paints.

Nevertheless, the wide availahility of erabling technologies providing tools both for issuance and clearing
andsettlement lead many analysts to believe that private arrencies will take-off and mnstitute a preferred
form of electronic morey. Community currency in particularly has attraded a vacd and passionate
suppat. Keith Hart seesit as a lever of greater economic and @iticad democracy.

Single dobal currency : the geo

This is a pobr oppasite d private currency: it postulaes the emergence d a single dobal currercy. This
would be alogical conseqlernce of a bioad globalisation trend, a monetary transl ation of degpening
econamic integration. The exampleof the Euro demonstrates, even if some question hav convincingly, th
feasibility of a single currency in a multinational framework. It is interesting to nde that anaher Nobe
Prize winner, Robat Mundél, who played a mgor role in providing the conceptua undepinning for the
euo, has more recently advocated creaing a compasite gobd currency, initidly badked by gold. Thus
fromthe auro, the dollar andthe yen could emergethe geo.

The technology for the doba currency is avail able (although notas widely asthe technology for private
morey) andthe task, while challenging, is notexcessively complex. What would be required is acreation
of asingle clearing and settlement systemfor geo-denaminated transadions Such system would be besed
on Real Time Gross Sdtlements methoddogy adoptedby all the mgjor central banksand would be built on
the architecture and experience d the TARGET system, wsal bythe European Central Bank to settl
interbankeuro transactions.

The critical success factors for the ge ae nd techndogical, they are econamic and political.
Econamicdly, countries entering acommon currency system need to accept a common macreeconamic
discipline. Palitically, there hasto bea strongwill to ceate a dobal common currency. The ge will not
arise sportareously from the intemplay of marketforces.
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It is probally for this reason that this adternative hashad a corsiderably lower profile than the pilivate
currencies ame. However, ove the rext ten to twenty years, the quedion of a globd currency is more than
likely to return to the top of the pulic policy agenda.

Mark et nexus

This dtemative bulds upa the hypdhesis of an ever growing integration d moretary systems and
financiad markets. It postulates strong development and ever broader coverage d e-morey in the form of
digital value wntracts (DVCs). “Digital value” nation refers bah to the medum -DVCs will be software
based andeectronic network-resident — andthe sulstarce — they encgpaulate various types vdues which
are efungible. Combiningvalueand medum of exchange, DVCs ae nat unlike the Cheshire Cat of Lewis
Caroll and obeg the dscorcerting rules of fuzzy logic : they are simultaneously value and representations
of value unique and ubquitous, sandardized and customized. Althoughthey may ke mrivately issued,
DV Cs are widely tradable on various pulic and pivate markets. This makes them distinct from pivate
currencies. As markets interconnect, DV Cs will be increasngly funghble with each other. This will enable
their greater use ascollateral andsecurity and thus enhance their store of valuefunction.

DV Csare usdl to facilitate exchangeof value in amultilateral and urcertain environment. They are widely
used for risk management, whether onthe ca utious (protedion) or audecious (speculation) side. The
marking trait of DV Cs evolution is their ever expandng coverage. After having conqlered the realms of
basic commodities and finandal instrumens, they are being readed for use in energy management and
emvironmental protection. Thus, trading d carbon dioxide emissions permits is seen as a way of reducing
palution more ragdly and effectively than the bdter known dternative o the pditicd process and tough
reguatory regmes. This cnfidence is baed on he succesgul results of the existing United States Sulfu
Dioxide A llowarce Program. This program adiieved high rates d compliance with stringent
emvironmenta gods at a low oweral cog to the emnany. Regulated sources have enjoyed maximum
flexibility to choos their means d compliance with environmental regulations and Gover nmernt
administrators have fourd emissonstradng to be pdlitically attractive, efficient, and sinple to maintain.

Two other areaswhere DV Cs are likely to play a maja role are the B2B markets andsocial protection.

In the B2B domein, DV Cs will enable the transition from procurement of direct and indirect inpus to
gereralised asset trading. By extending the range of contracts and gplying financial d  erivatives
techniques, DV C will entance the liquidity of B2B marketplaces . Already, they arebeingused to reduce
the vobktility of markets for such critical co mporents as DRAM memories andto better manage retwork
cgpadty through tandvidth trading. A new category of DV Cs are likely to be developed to allow greater
tradahility of such intangible assets asritellecud property or customer databeses.

The ug o DVCs for sodal protection is gtill indipient, in the ancept stage really . One can argue that
company stock gptions, widely used in techndogy comparnies, coud be wnstrued as a form of DVCs.

Howewer, as siown duing the severe market corredion, stock options dfer less than perfect downsize
protection.

A more ambitious poject to use DVCs for protedion agairst long-term econamic and socia hazards such
as unenployment o substantial drop in income has ben formulated by Robet Shiller, who proposd
setting a rew market categay for these hazards which he called “macromarkets.” Such macromarkets,
designed to marmage scciety’s largest econamic risks, coud be ugd for ingance to mitigate the transition
from payasyougo to funded persion schemes and to make these trarsferade.
In the future, the use d DVCs asatoal for sdving public pdicy problemswill b ecome canmonpgace.
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Key guestions

Displacement or coexistence ?

Relationdhips etween the three dternatives ae ambiguousand highly context-depencert. Under certain
condtions, they are conflicting even mutualy exclusive. Hayek’s \ision of “denationalised’” morey runs
clearly against the mnacept of a single dobal currercy. Private currencies and DVCs are possible
sulstitutes. Large corporates may prefer to issue DVCs rather than corporate currercies for the same
reasons thatthey prefer negotiable instumentsto bankloars.

In other circumstances, core altematives ae mmpatible and coud adually be omplementary. The geo can
very well coexist with corporate currencies and with DV Cs. Some observers argued for instance that th
euo introduwction $roud have been wsed as an oppotunity to promote nev forms o money, which coud
have redwed the demand for cashcurrency. Even if this oppatunity has nd beentaken, introdwction of the
geo would entail mgor changesin the handling o tradtiond fiduciary and scriptural money and thus
favou financial innovaion.

How quickly and strongly will the new alternatives emerge ?

At present, DVCs have the dronged growth momertum and paential. Private arrencies, despit
corsiderabde meda average, remain a largely marginal phenomenon. They experience dfficulties to
scale, to expand beyond articular local circumgances The geo is far from the top d public pdicymakers
aendh. It shodd however not ke assumed that over next twenty yeas the relative postio n of the three
altematives will remain undanged. Private aurrenciesmay enter an exposive giowth trgjectory unde th
impad of new aggegation and peerto-peer technologies. The geo coud be catapulted to the forefront in
the aftermath of amgor globd crisis.

The range of futures of money is quite bioad. Neverthdess, onething gpears certain. Electronic money
will continue to emerge, rendering the overall money landscape more intricate and multifarious.

5. OPPORTUNITIESAND RISKS

Opportunities

The emergernce of electronic morey will create awide range o benefits.

o |t will align more closely the monetary system with the overall dynamics of the intangble
economy, thusmaking resaurce and asset all ocation more efficient

« |t will facilitate the deve opment of new products and services, not aily in thefinancia
sector but aso in various formsof electronic commerce. Many of these produds and
services are highly innovative and offer high growth paential.

o |t will sustainthe design and deployment of new business models such multitier third party
payments and multistream revenues gereration, which alow easier capture of value o
intang ble artifacts and assets such as content and knowledge.

« |t will offer speed, globd reach and granularity which facilitates the austomization of
payment solution to particular customers and situations.
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Risks

Y et, the progressof electronic money also creates risks.

Conceptual confusion

The first risk is one & conceptud confuson aout electronic money andits implicat ions. We have seen
abowe the difficulties of defining electronic money and the nore general problems o apprehending
tradtiond money. The monetary systemis increasingly complex. It never wasreally stable bu the pace
andthe scope of change are nav greater than ever. Historicd precedents are ory of limited relevance.
Money practitioners, analysts ard reguators all grope for conceptua tods, which would make those
changes more intelligible and provide actionale guidelines But their quest is far fram ower.

Unstable ingtitutional framework and governance

Onre of the mgjor symptoms o confusion is the cncen aout dsintermediation. The latter has severa
meanings. Traditionally, it meansthedecreasng role of banks in financial activities such aséndng. In the
new ewnory context, it desaibes the sveeping elimination of all intemediaries and the generalisation of
peer-to-peer relations. This type of dsintermedation is urlikely. However, the changng role of kanks in
the eonamy is ungestionalde. So far, while banks rave been logng share in many of ther traditional
stronghdds, they have maintained a doninart role in the managemert of mondary systems, patticularly
the clearing and settlement function. This was na only due © the their market prowess bu alsoto afirm
starce taken by regulatory authorities, ndally central banks. Newvertheless, pditical pressures  open th
existing nonetary system manegement and cleaing system to a geater competition are growing. Both
private aurrency and DVCs gpproaches do no place kanks at the heart of ther govemance In the
electronic money context, the very nation d financial ingtitutions kecomes more anmbiguows and dfficult
to define. The existing ingtitutional framework is thus undx pressure to evdve but there is o well -
definedard agreedblueprint for anaternative framework. It is nd even sure that asinge framework will
emerge. After al, financial markets and financia services dten operate within dfferent frameworks and
distinct reguatory regmes. In any case, the govemance, operational managemen andregulatory oversight
are and nostlikely will remain in the state d flux.

L oss of control

The ushda of conceptual confusion and institutional ingability isa widespread sensefdhe lossof control.
This goe keyondthe difficulties of conduding the monetary policy andsugervising finarcia institutions,
active aaoss dl corntinents and dfering a hugerange of services. Many olservers, sane d whom have
extersive inside knowkdgg, bdieve that the evolution of moretary systemsis undemining the traditional
pdlitical structure d nation states. Walter Wriston, ex -CEO of Citicorp, called this the “twilight o
sowereignty.” Financia markets have taken away the econamic policymaking power of govemments. This
power has nd so much been tranderred as dffused across a wide range of adors with dften corflicting
interests.

Extreme volatility and increased fragility
As resuts, financial markets are urstable. The vdatility of f inarcial prices is widegread, persistert ard
contagous : foreign exchange markets hare been vdatile since 1973 interest rates since 1979in the

United States and mid-198Gs in Europe, equities became more vdatile duing the 1990sVolatility result
not only in wide swings d value butalso in large gs tetween f inancia and econamic vaue. In turn,
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those gapsleadto finarcial “bubbles.” As bubbés cannotinflate indefinitely, they burst periodically and
often brutally: herce the increasng frequercy of financial crases. Globd equity markets crashedin 1987,
in 1989ard again in 1998and 2000, bod markets collapsed in 1987, 1994and 1998 every time wiping

hundeds o billionsof ddlars d market value. Sofar, despite those crashes, the global econamy cortinues
naot just to fundion bu to grow and prosper. Nevertheless the serse of fragility is exacerbated. Netional
andinternational regulatory authoritieslive in amode of permanent crisis managmert.

Social backlash

To the extent tha the ascadance of global eectronic markets is seen asa dctatorship of Hind economic
forces, it can and des @gnerate social badklash. Electronic money is widely seen as o of the mog
pernicious aspects o globdisation. Hence, the wmntinuing intered in the Tobin tax poposa. An
international association o suppat this popcsd, ATTAC, became one 6 the most adive and visibl
promoters of the anti-globaisation movement, which vehemently crit icizes the World Bank, IMF and
WTO.

The development o the Inta ngible econamy is likely to further exacerbate the baklash, as it entails a
continuing extension d the smpe d intangble markets andDV Cs. For many people, fedings and ideas
shoud nat be sulject either to the econamic calculus or to market vagaries.

Growing dependency on technology

Electronic money, in its different forms, becomes practically impossble to dssaciate from its technology,
whichis nd only its suppot but also its sutstance. This creates a 4rong depedency on techndogy and its
evdution. In turn this dependercy triggers risks. Some of these are well -known - system breakdown or
seaurity breach— andare béng treated with a high degree of priority. Such treatment reguires an extersive
use d technology, thus aggravating the dgpendercy.

The evolution d techndogy islikely to se off qualitatively new types d risks. Its major thrust will be t
endav systems and its mmponeits with increased intelligence and ability to leam. Both markets and
morey will become intelligent. Transactions will be aubmated, carried througha machine-to-machine,
aen-to-agent dialogues and transactions. This entails a d ecreasing involvement of humans It is even
possible o envision situaions of conflict between intelligent systems and their human operators. Same
future watchers goeven further. Thus, Bill Joy, chief sciertist d Sun conjectures a future that “does na
need us."

6. CONCLUSION

A new categay of morey is emerging: electronic money. Undempinned by he lroad shift to the intangibl
eoonony, it is likely to become not aly commony used buta daminarnt system for deermining and
exchangng ewmnamic value. Its trajedory is clealy asending. Y, it is nd linear or two -dimensional.
There is no“one best way”: the range of its posible evolutio n is vay wide. More importantly, bah
eoconamic agents and pultic pdicy makers have latitude to ad and to influence boh the process and the
outcome d electronic money’s gestation.

Electronic mongyThe configuration d electronic money will be a resultof interactions anong economi

agens, pubic poicymakers and gructura trends of the intangible econory. This configuration may b
stabde bu will not befixed the aility to adapt will beitsbuilt-in feature.
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To facilitate the emergence of electronc morey, it is important to be operminded, to accept innovativ
visions of money and nondary transactions. At the same time, it is essential to recogrize that many o
these visions will either never beimplementedor fail the critica testof customer aceptance.

For policy makers, the critical chalenge is that of new forms d govemance. In the rew lan dscape, the
roles of finarcial and norfinarcid institutions as well as d the erabling techndogy poviders and

reguatory auhorities need to be redefined Does the cmbinaton of business and technological trends
imply aultimate banalisation d finance ?Does it reduce laiersto ertry to a pant where any netwak can
bemme a market, any computer a cleaing system and anybody can issue electronic money ? In the nav
environmen, what isthe meaning of: financial transaction, financial intermediary and money ?

The opéness of electronic money mears that govenance structures and conduet will need to be more
open than they are at present. They are mor e likely to be structured as a retwork than asa herarchy,
interconrected rather than centralised They may even include elements o competition and negotiation
amongvarious structures.

More importantly, they will nedl to integrate the techndogical dimension. Lawrerce Lessg condders that
information techndogy and computer code have regulatory power. In other words, computer code can b
used to define and wntrol the rules and kehaviour of a gven system and its omponents, nd only in
cyberspace butdsoin the physcal world. For instarce, pivacy and desency rules buit in to the system
architedure corstitute an dficient dterndive to legidation and administrative laws and dcrees. Financial
systems arealy include code-based rules, which govern access and risk manegemert in real time.
Interbank clearing g/stems for instance werify funds availability in real time and auomatically limit credit
expasue of system participants. Such automated ruleswere introdued kecause usial rules and cntrol
mechanisms were simply impracticable. This goproach may be extended and raised to a higher level of
governarce. The International Financia Architecture has keenextendvely, if rather incornclusively debated
a the nost senior levels of intemational cooper ation with the am of improving the dability and the
seaurity of the dobal econamy. This discussion adknowledged the risk o technology but has no
corsidered its pdertial advartages and in paticular its integration into the regulatory framework. Is it
naive to believe that ore way to advarce this déae is to introduce the mwneept of Intemational Financial
Tednology Infrastructure ?
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