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Foreword

Looking to the next few decades, technological advances combined with fairly
dramatic economic and social changes could create conditions for the emergence
of new, virtual forms of money and credit. On the positive side these digital forms
of money could help to create more efficient and more global economies and
societies. On the negative side tomorrow’s new forms of money could make it easier
to engage in anti-competitive behaviour; exacerbate exclusion and inequality;
foster economic volatility; facilitate criminal activity; and even undermine the
effectiveness of macroeconomic policy.

To examine these issues and advance the dialogue among high-ranking gov-
ernment officials, business leaders and academics, an OECD Forum for the Future
conference was held in Luxembourg on 11-13 July 2001. The conference had two
primary aims: first, to explore the interrelationship between new forms of money
and technological, economic and social change; and second, to consider the impli-
cations for leadership in the public and private sectors.

The conference was organised around three sessions. The first set the stage
by looking back to historic developments, and forward to the technologies that
could influence future forms of money. The second examined how interactions
over the next few decades between new forms of money and economic and social
changes could give rise to a wide range of new opportunities and risks. Finally, the
third considered the ways in which public and private sector decision makers
might encourage synergy between new forms of money and technological, economic
and social dynamism.

The conference was opened on 11th July in the “Hémicycle européen” of the
Kirchberg Conference Centre by Ms Lydie Polfer, Vice Prime Minister and Minister
of Foreign Affairs and External Trade of Luxembourg; introductions to the theme of
the conference were given by Mr Donald J. Johnston, Secretary-General of the
OECD, and by Mr Luc Frieden, Luxembourg's Minister of Treasury and Budget. All
three speeches delivered on this occasion are reprinted in this volume.

The opening event was attended by several hundred people from various
professional walks of life — government officials, bankers, other financial experts,
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economists, consultants, researchers, university teachers, entrepreneurs, journalists,
and many more — from all over the world.

The conference benefited from special sponsorship by the Luxembourg Gov-
ernment, the Luxembourg Bankers' Association (ABBL) and the Luxembourg Fed-
eration of the Professionals of the Financial Sector (PROFIL). Additional financial
support was provided by numerous Asian, European and North American partners
of the OECD Forum for the Future.

This publication brings together the papers presented at the meeting. It also
includes an introduction prepared by the Secretariat. As with all previous Forum
for the Future publications, this introduction not only endeavours to provide an
overview of the main issues at stake and to reflect the richness of the very lively
debate that took place; it also attempts to further advance the thinking on the
subject in hand, inspired by the fruitful discussions at the meeting. The book is
published on the responsibility of the Secretary-General of the OECD.
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Executive Summary

To put it in succinct and current terms, money'’s destiny is to become digital.
This general conclusion emerges from an examination of money’s long historical
record and its likely relationship to future socioeconomic changes. Historically,
money has been on the path towards greater abstraction, or pure symbolic repre-
sentation disassociated from a precise physical materialisation, for millennia. Less
evident, when looking to the future, is the question of the rate at which the last
vestiges of physical money will disappear and, in the minds of some, if it is really
destined to vanish. Views also differ regarding the economic and social impor-
tance of traversing this “last mile” and what it would take to achieve it. At one end
of the spectrum, Singapore’s Board of Commissioners of Currency is moving for-
ward with a comprehensive effort that is meant to replace, by 2008, the physical
money it issues with a functionally equivalent and much more efficient digital sys-
tem. At the other end of the spectrum, many central banks and governments have
taken predominantly conservative stances, which accounts in part for the very
limited success of recent efforts to diffuse digital money more widely.

A case can be made for reconsidering both the significance, in economic and
social terms, of much fuller digitisation of money, and how to make it happen. On
the economic front it can be argued that there are high costs, public and private,
because of the slow pace at which new payment systems, capable of generalising
digital money throughout the economy, are being introduced. These costs are not
only the familiar direct ones caused by the large expenses involved in handling,
clearing and policing physical cash, but also the less obvious losses associated
with the difficulties of making the transition towards a “new economy of intangi-
bles”. From this “opportunity cost” vantage point, instantaneous digital payment
systems that extend throughout the economy are seen as a crucial and still under-
developed part of the infrastructure necessary for the flourishing of tomorrow’s
global knowledge-intensive economy where electronic commerce, in all its forms,
is likely to be one of the key determinants of overall economic performance.

In social terms there is concern regarding the ways in which payment system
costs are distributed and how accessibility issues will be addressed. Today the
costs of cash (and near-cash instruments like cheques and credit cards) are largely
hidden from consumers. For instance, there is little discussion of the equity
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dimension of the cross-subsidy, imposed when credit card companies prohibit
merchants from offering discounts for cash payment, between people who pay
cash (particularly the “unbanked” without other options) and those who pay with
credit cards. Similarly, many clearing and settlement systems give rise to expen-
sive service charges and lucrative floats that have serious social consequences in
areas such as remittances by foreign workers, providing financial services to the
excluded, or encouraging the start-up of micro-enterprises. Equally serious is the
possibility that a major social fault line could develop in the future when access to
digital money becomes the principal way to benefit from lower transaction costs
and burgeoning cyber markets.

Adding these social concerns to the economic ones makes a strong case for
proactive policies that aim to accelerate the diffusion of digital money to the point
where it would marginalise physical cash. This conclusion has not emerged from
most other recent discussions of the future of money because, for the most part,
the focus has understandably been on the new and exciting technologies that
might replace the physical with the digital and concerns about the implications of
these technologies for central banks. Those discussions have provided reassuring
conclusions regarding the implications of new technologies for the effective pur-
suit of macroeconomic policy. However, such a technology-centric approach tends
to obscure both key forces likely to influence the future of money, and important
policy issues and tools. Indeed, as became apparent at this conference, policy
makers have good reasons not only to increase the pace at which tomorrow’s digi-
tal money diffuses throughout the economy, but also to shift the policy focus away
from monetary technology (physical) towards monetary agreements and standards
(virtual) that underpin clearing and settlement systems that could be used by all
participants in money-based transactions.

Two precedents offer important insights into why it makes sense to redirect
policy efforts towards the virtual side of money. First, the Internet, as a network of
networks, shows how uniform standards (TCP/IP and HTML, both originally
sourced from the public sector) can be neutral with respect to the particular tech-
nologies (physical and digital) that use the system. This is crucial because it cre-
ates a wide-open market on the connection side where competition, technical
advances and a very wide diversity of uses can flourish. Second, the national inter-
bank clearing systems and international currency markets provide some examples
of how, in the past, policy makers have helped to introduce the rules, as well as
nurture the institutions, that run complex settlement systems with relatively high
degrees of confidence and efficiency. Taking these kinds of policy initiatives could
go a long way towards transforming technological potential into practical and
efficient economic reality.

Finally, the terrorist events of September 11th, 2001 give additional salience
and urgency to the accelerated introduction of much more widespread clearing
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and settlement systems based on broadly agreed rules for ensuring transparency
of financial transactions. Establishing Internet-type open standards for ubiquitous
payment systems, with internationally agreed principles for respecting privacy
and the responsibilities of citizenship embedded in the basic software code,
offers a major opportunity to marginalise illegal transactions of all kinds. First it
would significantly reduce the place of cash, and second, it would bring all eco-
nomic agents onto a level playing field when it comes to the transparency of their
financial activities. Many pieces of such systems are either in place or being
developed. Now, with global interdependence so clear to everyone, there is an
opportunity to add a sense of urgency to setting an ambitious and innovative
policy agenda for the future of money.
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Chapter 1
The Future of Money

by

Riel Miller, Wolfgang Michalski and Barrie Stevens
OECD Secretariat, Advisory Unit to the Secretary-General

Introduction

Over the past few years the future of money has received considerable
attention. Many important questions have been posed and many answers pro-
vided. The findings presented in this chapter build on previous efforts to clarify
a number of crucial issues and add a dimension that has been largely ignored up
to now — to what extent might major advances in economic and social conditions,
two to three decades from now, depend on as well as give rise to the use of digi-
tal money in most (if not all) market transactions? Consideration of this latter
question follows directly from the mission and preceding conferences of the
OECD International Futures Programme, in particular the findings of the recent
21st Century Transitions conference series on the prospect that there may be
technological, economic, social and governance changes on a par with the radi-
cal transformations that characterised the transition from agricultural to indus-
trial society. This introductory chapter offers a four point overview of the main
findings.

1. Defining the issues

Fairly often, discussions of the future of money get sidetracked by confusion
over the definition of money — its many functions, various forms, and the multi-
tude of mechanisms for effecting transactions. Without offering a systematic review
of the numerous strands of thought and differences in vocabulary, it is worth cov-
ering three basic points that together provide a solid analytical foundation for
approaching the subject. First, for most economists, money serves three classic
functions — as unit of account, means of payment, and store of value. In the future
there is little prospect of change in these basic attributes. Second, there are a
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range of forms of money, not all of which must serve all three of money’s primary
functions. In the future there is a good chance that current forms of money will be
joined by new ones, although it is difficult to ascertain the likelihood of wide-
spread acceptance. And third, there will doubtless be a proliferation of monetary
media or transaction methods, both physical and digital, over the next few
decades.

These points of departure are helpful for clarifying the issues at stake in the
discussion. However, two additional concepts make it much easier to assess the
many possible trajectories that monetary forms and means of payment might take
over the coming decades. One is the idea of a “monetary space” which refers to a
domain, understood both in the physical sense of a particular territory and in the
virtual sense of a specific market, within which a particular money serves one, two
or all three functions. For instance, the territory of Japan defines a territorial mone-
tary space that uses yen, while oil markets define a virtual monetary space that
uses American dollars. The second useful concept is that of a “monetary hierarchy”
that exists within a monetary space. This notion helps to distinguish different
forms of money and the relationships that exist among them.

Dominating the hierarchy is the form of money that inspires the greatest
confidence and can perform fully all of money’s primary functions. Here it is
worth recalling that money is a form of credit, with state debt in the form of
issued currency usually having the highest degree of credibility in terms of the
expectation of future redeemability. Legitimate and stable political authority
has two strong advantages when it comes to ensuring that its money constitutes
the common denominator of the monetary hierarchy. First, the state can specify
that the payment of tax liabilities must be in a specific currency. Second, in so
far as a government maintains its fiscal balances within acceptable limits,
respects the prevailing rules of political legitimacy and seems well positioned to
maintain its territorial sovereignty, there is usually widespread confidence that
the currency will be a generally accepted unit of account and means of payment
in the future (often this acceptance is a legal requirement within a territorial
monetary space).

Other forms of money occupy a less dominant or less central position in
the hierarchy, either because of less credibility or due to an inability to per-
form one or two of money’s general functions. For the most part, the position of
a particular form of money in the monetary hierarchy is determined by two
attributes: its liquidity, which means the ease with which it is redeemable into
the dominant currency, and its effectiveness in performing money’s different
functions. To take one example, the tokens stored on the smart cards used by
some phone companies do not function at all as a generalised unit of account
(no prices are posted in these units) and are limited as both a store of value
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(to the extent that they expire) and even as means of payment (no one else
accepts them). Furthermore, these tokens are not at all liquid in that there is
no redeemability back into the original currency. Frequent flyer miles and loy-
alty “dollars” are another example of a form of money with relatively narrow
functionality. However, despite such limitations, these private tokens are a
genuine form of money, while a credit card or other transaction mechanism,
like a debit card, simply facilitates exchange using, in most cases, the dominant
form of money.

Looked at in terms of monetary spaces and hierarchies it becomes clear that
most current discussions of “electronic money” are not about new forms of money
at all but rather about new ways of executing transactions with existing forms. Gen-
uinely new forms of money emerge when a person or institution offers to create a
token which has no prior record and which they promise to redeem at a particular
value in the future. In most circumstances this new token starts at a very weak
position in the monetary hierarchy. By way of contrast, new tools or technological
means for engaging and recording transactions often try to overcome the steep
hurdles to widespread acceptance by using the most familiar and dominant form
of money. So when credit cards were introduced there was no effort to compound
the problems of gaining users’ confidence by attempting to introduce a new form
of private money at the same time. Credit cards simply offer an easier way to use
the currency that dominates the monetary hierarchy.

Figure 1 below uses these concepts to provide a graphical context for map-
ping possible directions for the future of money. The bottom left quadrant of the
figure applies to situations where most transactions use the dominant currency of
the monetary hierarchy, occur within a particular territory and are conducted using
a physical medium. Historically, most societies have operated in this quadrant
and even today this is the sphere of the majority of transactions involving individ-
uals, retail merchants and small businesses. However, over time the weight of
transactions measured in terms of value has moved more towards the bottom right
quadrant. In specific markets such as oil, foreign currency and financial markets
more generally, transactions have become less territorially circumscribed and
more virtual, although for the most part the strongest currencies of the monetary
hierarchy have continued to dominate.

For the future, as Figure 1 makes clear, the question is to what extent trans-
actions will shift towards other quadrants — particularly the upper right, where
conditions contrast the most with those that pertain today. Two distinct and
mutually reinforcing answers are dealt with in turn in the following sections: one
based on the long-run trends of monetary development, and the other rooted in
an assessment of the implications for money of future economic and social
changes.
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Figure 1. Possible paths for the future of money
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Source: Riel Miller.

2. Implications of long-run historical trends

The likely path money might take in the future can be partly assessed by
looking at three non-linear but nevertheless persistent trends, considered in
detail by Michel Aglietta in Chapter 2, that have marked money’s long history. First
is the gradual dematerialisation or abstraction of money from a tangible object to
an almost entirely intangible sign or digital record. Initial steps along this path can
be found in some of the earliest written records. For instance, Plutarch describes
how monetary reform in the 6th century BC, aimed at easing the debt load of poor
peasants to their landlords, involved reducing the weight of the drachma by 30%.
Another prominent step along this same path came with the Italian Renaissance
and the introduction of bills of exchange that dematerialised money into entries
in the accounts of creditors and debtors. Over time money has steadily moved
towards the lower right quadrant of Figure 1, gradually becoming less material and
increasingly digital.

The second long-run historical trend relates to the efficiency with which the
relationships between creditors and debtors are managed, particularly within the
financial sector which plays a pivotal role in sustaining confidence in a specific
monetary hierarchy and space. The key development here has been the steady
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improvement in the agreements and standards that ensure mutually acceptable
and routine resolution of daily interbank obligations. This trend displays two
dimensions, one towards greater centralisation of the management of system-
wide clearing, and the other a growing capacity to support complex, decentralised
forms of money and payment mechanisms. The first is most clearly seen in today’s
networked national payment systems, where central banks and a specialised
public regulator are usually the backstop and supervisor. The second dimen-
sion, made possible by the high integrity of the core financial sector's payment
systems, is manifested in many OECD countries by the proliferation of new finan-
cial instruments (like mortgage bonds and hedge funds) and payment technolo-
gies (like smart cards and the new person-to-person Internet-based payment
intermediaries — e.g. Paypal).

From the perspective of Figure I, this twofold movement of centralisation and
decentralisation does not suggest a particular trajectory for money. However,
there can be little doubt that steady improvements in the capacity to ensure the
integrity of a diversified and continuously evolving financial sector is a crucial
enabler of movement from one quadrant to another. The successful introduction of
both new forms of money and new means of payment depends, in large part, on
the ease with which an issuer or medium can become part of a credible and effi-
cient financial system. Without such a base, or when the system is regulated in
ways that make it difficult for new entrants and innovation, there is little scope for
movement in the possibility space described by Figure 1. This is why, as dis-
cussed in the concluding policy section, payment system rules and standards
(including how they are governed) are likely to play such a crucial role in deter-
mining the pace and extent of the movement towards the upper right quadrant of
the figure.

The third trend that marks money'’s historical record also points towards the
importance of regulatory conditions. Here the story is one of the enhancements
made to governance capacity, not only in the relatively narrow field of interbank
clearing and the integrity of the financial sector, but broadly in terms of how
money and the financial sector interact with the rest of the economy and society.
Today’s monetary spaces and hierarchies rest on governance systems that have
the capacity to handle challenges combining broad economic and monetary
dimensions such as controlling inflation, dealing with bank failures, and resolving
the conflicts of interest that divide different constituencies (e.g. importers vs.
exporters, debtors vs. creditors). For instance, in most OECD countries, the credi-
bility of the rules and institutions that underpin a specific monetary space and
hierarchy is realised through the regular publication of dependable economic sta-
tistics (e.g. the consumer price index), the establishment of clear lines of account-
ability and transparency (e.g. in state budgets, stock markets and central banks),
and open processes for resolving disputes among competing interests
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(e.g. legislative debate and judicial remedies). In this system the state is the
lender of last resort, legal enforcer of the national currency as means of payment,
supervisor of the integrity of the financial sector and guardian of macroeconomic
stability. Based on its legitimate political authority the state can make decisions
that have a major impact on who are the winners and losers in society, including
choices in the monetary sphere that at times favour creditors over debtors, bank
shareholders over taxpayers, exporters over importers, and even owners over cre-
ators of intellectual property (by, for instance, failing to introduce a level playing
field for micro-payments).

For the future, however, governance capacities may need to be significantly
enhanced. The biggest challenges seem likely to arise from the need to negotiate
new rules and reform or launch institutions capable of setting the standards and
supervising the operation of a universally accessible digital currency. Many issues
will need to be resolved, from the best method for establishing universal systems
for verifying people’s identities and providing effortless access to a digital money
account, to ensuring high levels of interoperability on both the software and hard-
ware sides of the monetary network. These challenges will require concerted
efforts on the part of public authorities. At the national (or in the European case,
regional) level, most of the governance capacities in terms of rule-setting, institu-
tion building and dispute resolution are in place, even if the experience of the
existing system is largely confined to dealing with the issues that arise in the lower
left quadrant of Figure I, the sphere of territorially defined monetary spaces with
state-dominated monetary hierarchies. At the global level few of the requisite
decision making and implementation mechanisms are in place. The extent to
which this could pose a problem will depend, as discussed in the next sections,
on the nature of the changes and public policy goals likely to prevail.

3. The imperatives of economic and social change

If money’s long-run trends signal that major shifts in monetary spaces and
hierarchies are possible, it is the strong connection to socioeconomic change that
offers a way of assessing the probability and desirability of such movement over
the next few decades. There is a clear interdependency between specific socio-
economic conditions and the success of specific forms of money as well as pay-
ment mechanisms. For instance, intercity trading during the Italian Renaissance
helped to both inspire and diffuse the use of bills of exchange. Taking more cur-
rent examples, there is a mutually reinforcing relationship between credit cards as
a payment mechanism and the conspicuous consumption patterns characteristic
of certain social groups. Meanwhile the use of American dollars in parts of the
world where the state lacks sufficient fiscal credibility (Argentina) or the “legal”
economy is weak (Russia) also demonstrates that there is a close connection
between specific socioeconomic and monetary systems.
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In the future, three sets of potential developments seem likely to exhibit a
strong interdependency with the emergence of new payment systems and, per-
haps, forms of money: a) technological advances that open up new possibilities for
payment and settlement mechanisms; p) the transition to a global knowledge-
intensive economy; and ¢) the demands for equitable access in more diversified
societies.

a) Technological possibilities

Recent interest in new forms of money has arisen rather naturally from the
explosion of economic activity that is closely associated, at least in popular
accounts, with advances in information technology and the Internet. Looked at
from a purely technological point of view there is much to be excited about, both
in terms of new supply-side innovations capable of delivering most if not all of
money's primary functions and — maybe more importantly — on the demand side,
where the full use of technology’s potential will likely require the introduction of
new payment systems. Without losing sight of the fact that technological advances
are highly contingent on significant economic, social and governance changes, it is
helpful to consider what the new tools and techniques might be.

Looking at the supply side, it is worth keeping in mind, for the sake of clarity,
that there is nothing new about the dematerialisation of money. Nor is the shift
into electronic form much of an innovation. Interbank settlement systems started
along the road to a completely dematerialised electronic form of money with the
introduction of the telegraph. Indeed, the monetary hierarchy of today is already
dominated by electronic money.! For central and commercial banks, most transac-
tions are electronic. For the many companies and individuals now connected
directly to banks through the Internet, the lion’s share of transaction value is in
digital form, although in many cases this low-cost simplicity has not penetrated to
back-office accounting and clearing procedures. Where innovations based on digital
technologies can be expected to gain almost entirely new ground is at the consumer
or individual level, where cash, cheques and credit cards remain predominant as
means of payment. Competition at this level is fierce and the judgement of
consumers, somewhat hesitant to change and very sensitive to gains or losses in
convenience and security, have gone strongly against new payment systems.

Two categories of product can be distinguished. The first only involves changes
in the transmission mechanism — the medium or method for conveying information.
The second category of products concerns the issuing of new tokens that are not
existing government-issued legal tender, or privately issued certificates of deposit,
or any one of the many forms of money that are already in circulation. The innova-
tions in the first category are due to advances in technology that can handle infor-
mation much more efficiently. In the second category there is no pretension of
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innovation at a conceptual level: private and local community tokens serving as
money have been around a long time. The new products in this category are simply
those of new issuers trying to gain acceptance for their private token in the overall
hierarchy of money. Perhaps what sows the seeds of confusion is that it is often the
same companies trying to introduce the new media and the new tokens.

Considering the first category of new media, future prospects look relatively
bright. Even though acceptance has been slow, there is good reason to expect that
the long-run trend towards dematerialisation will continue. As Zachary Tumin
notes in Chapter 3, electronic purses, which are simply digital memory that can be
located in a plastic card with an embedded memory chip, a home computer or any
computer connected to the Internet, are highly convenient ways of recording
credit and debit transactions. However, for the time being the efficiency of this
approach to storing information about money, regardless of the specific issuer or
denomination, largely fails to outweigh problems with trust, network economies of
scale (lack of a critical mass of participants), privacy and anonymity. Despite these
growing pains, and without going into excessive detail about specific technologies
— biometrics, intelligent agents and the like — there can be little doubt that full-
fledged digital payment systems for consumers will be technically feasible.

What might these new systems look like? In the second decade of this century
it is plausible that in many parts of the world the physical computer will have
faded into the background of basements, broom closets and industrial ware-
houses. Users may only deal with video, audio and touch screen interfaces that
are either scattered everywhere, like today’s light switches and electrical outlets,
or integrated into their clothing or watch. Using biometric identification systems
that verify voice, face and fingerprint patterns during the course of perfectly nor-
mal discussions, the buyers and sellers will be able to confidently instruct their
intelligent agent to assess all of the variables that enter into a monetary transac-
tion, such as creditworthiness, consumer satisfaction levels, recent prices, alterna-
tive suppliers, current demand conditions and preferred forms of payment. Based
on preferences expressed over a long period of time the intelligent agents can use
individualised profiles to signal personal expectations regarding the conditions
for a deal. Finally, upon approval and verification of identity, the funds transfer
directly from the buyer’'s account (in a bank or some other verifiable, trusted
source of funds) to the sellers, clearing and settling instantly.

There are many obstacles to realising this type of peer-to-peer digital money
that is nework based, transparent, easy to use and highly secure. The difficulty
most often raised when considering this trajectory is the contention that network
transactions will never be able to acquire the virtues of anonymity, accessibility
and security that characterise hard cash. Other developments, explored more fully
in the following subsections on economic and social change, point to the solutions
that might emerge as laws, institutions, cultural attitudes and technical fixes bring
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digital money onto a level playing field with cash. One potential for narrowing dif-
ferences is in the area of traceability. Gradually the same degree of difficulty that
now accompanies the recording of serial numbers of hard cash as a way of tracing
each transaction will arrive in the digital world, as cryptography, legal safeguards
and protocols for erasing identity become widespread and efficient.? Similar
convergence can be expected in other problem areas like methods for tracking
crime where cash is already a boon for black market activities. Eventually, with
almost all of the current disadvantages of digital money out of the way, the vast
share of consumer means of payment could tip over into the digital realm.

Turning to the second category of new money products, prospects seem less
clear-cut. Although there is a good chance that certain sources for issuing private
money, such as Microsoft or even Bill Gates, will remain richer and more stable
than many sovereign issuers, there is little reason to expect that “Softs” or “Bills”
will offer much competitive advantage when compared to the dollar, euro or yen.
That is, of course, unless central bank money is abolished. Only in this case, as is
convincingly argued by Geoffrey Ingham in Chapter 5, without central bank money
there can be little expectation of either monetary stability or political legitimacy
for the choices made in managing the monetary system. This does not mean that
new technologies will not contribute to making it easier to issue private tokens (or
for that matter, a new electronic form of legal tender). It simply means that the pri-
vate or community-based monies will be tightly connected to the overall hierarchy
of money and that the key to viability and diffusion will remain the soundness of
the relationship to the primary unit of account that is issued (or, at a minimum,
backed) by the central bank.

Digital money will only match the attributes of physical cash if there are major
advances in the ease, cost and certainty with which digital transactions are handled.
In particular there will need to be considerable progress in the following areas:
verification, confidentiality, ease of use, interoperability and reliability — throughout
the entire transaction chain. Many of these advances will require improvements in
regulatory frameworks and related instruments. For instance, privacy laws can play
a major role in ensuring that the required confidentiality levels for different types
of transactions are met. The implementation of mandatory cryptographic, insur-
ance, supervisory and other “safety standards” like those applied to so many
other products, such as cars and food, could go a long way towards creating the
necessary confidence in digital money. There is also a more scientific dimension,
where technical progress in fields ranging from biometrics and ubiquitous com-
puting to network protocols and intuitive interfaces can be expected to spur the
invention of new payment systems and forms of money, as well as improving the
chances that such innovations will be successful in gaining acceptance. In the end,
however, the prospects for the diffusion of these technologies will depend on a
profound set of economic, social and regulatory changes.
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b) Transition to a global knowledge-intensive economy

Assessments of the possible paths for 21st Century Transitions almost all
emphasise the extent to which the economy is likely to be dominated by the
value of ideas and other intangibles. Three distinct aspects of this transformation
seem poised to both demand and help create the conditions for the introduction
of new transaction systems that make digital money as accessible and easy to use
as cash, as well as a broader range of private forms of money. First is the transfor-
mation of the output and input attributes of all kinds of markets, including enter-
tainment, utilities, transportation and even physical consumer goods. Second is
the rethinking of the organisation, methods and even purpose of the firm. And
third is the change that could occur at the level of macroeconomic and global rela-
tionships as planet-wide integration continues. Perhaps the most direct way to
show the connections between these economic transformations and the future of
money is to provide a number of examples of how things might function by the
second or third decades of this century.

Markets

One of the markets where the need for new means of payment and the space
for a wider range of private forms of money is already apparent is music. The
capacity to create and distribute music using digital technologies has wreaked
havoc with the way this market was once organised. Right now if producers want to
sell their music they have a real problem in setting a price and in getting payment.
What is sorely missing are the mechanisms that recognise private property,
provide information for consumers, negotiate prices (for rights, subscriptions,
leases, etc.), pay royalties (dependably and automatically), and do all of this on a
global basis. Solving these problems will require a wide range of initiatives. But
clearly one helpful breakthrough would be the introduction of methods for
consumers to pay royalties directly over the network. This type of peer-to-peer
system for making payments that are sent automatically whenever someone plays
a song could go a long way towards creating the decentralised revenue streams
that are obviously desired by many music creators but could also make new internet
(dotcom) business models more viable.

The already apparent problems in the music market, which is just the most
prominently hit of the various entertainment markets, provide a clear example of
how advances in means and forms of payment could play an important part in
helping establish viable business models in the future. But entertainment is not
the only market where economic and monetary changes need to go hand in hand.
For instance, the purchase of electricity and water could be moved to a continuous
pricing model where consumers direct their home manager (a computerised intel-
ligent agent) to buy (and sell in the case of locally generated power) when the
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price is lowest (or highest for cogeneration) and matches their demand patterns.
Linking the energy market to a consumer-level clearing and settlement system
that enabled “peer-to-peer” payments — even in very small fractions and in a form
of money that could be negotiated, including for instance credits or debits to a
loyalty scheme — could make a decisive contribution to making these innovations
happen. Another strong spur to innovation could be to link payment systems to
smart highways communicating with smart vehicles; co-ordination with GPS moni-
toring of traffic could allow the vehicle manager (another intelligent agent) to
choose routes according to specified cost and time preferences using direct
network micro-payments in agreed forms of money.

Another innovation with potentially profound economic implications that will
also require a leap in the reach and performance of digital money networks is the
solid-object-printer which “prints” sophisticated three-dimensional objects based
on instructions from a computer. Commercial versions of such machines already
exist, if only at the Model-T level of sophistication, where a physical object is built
up by spraying layer upon layer of carbon composite in a technique that recalls
the method a dot-matrix printer uses to lay down two-dimensional letters by put-
ting dots along a horizontal line. With advances in materials science, computing
and design, there is a possibility that objects now produced in large manufactur-
ing operations could be decentralised to home or corner “copy shop” solid object
printers. But if this type of distributed manufacturing is to flourish, there needs to
be a safe and efficient way for making automatic, rapid and transparent micro-
payments for the designs (and the small custom modifications that are traded
across the net) that people download for local printing. The ramifications of this
kind of change are immense (for transport of traded goods, for the manufacturing
sector, etc.), but what is important from the perspective of money is that today’s
relatively narrow problem of paying for entertainment in digital form could
develop into a fundamental obstacle to the functioning of many parts of the mar-
ket economy. The introduction of consumer-level, peer-to-peer clearing and set-
tlement systems is important because it corresponds more fully to the needs of
tomorrow’s markets.

Firms

A second area where the economic transformations that are part of 21st Century
Transitions may call for new payment systems and forms of money concerns the
future functioning of the business enterprise. Here the potential for changes to the
way today’s typical company operates are not confined to outsourcing (make-
or-buy) or disintermediation (cutting out the middleman). What is at stake is a
fundamental change in the logic that comes from the non-exclusivity and almost
costless reproducibility of the intangibles that may dominate the economy of the
future. The much wider reach of digital transaction systems and forms of money
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could open up considerable scope for firms to experiment with new ways of set-
ting prices, collaborating with suppliers, defining markets, improving efficiency,
and generating revenue from intangibles.

Under conditions of abundance rather than scarcity, firms must reconsider
both the organisation of production and the business model used to set prices in
ways that make a profit. Already the bursting of the dotcom bubble and the paths
taken by a wide range of Internet-based enterprises show the difficulties of adapt-
ing to the new environment. As detailed by Charles Goldfinger in Chapter 4, intan-
gible inputs, outputs and assets follow different rules when it comes to
depreciation, capacity utilisation, risk calculations, searching for economies of
scale and setting prices. New means of payment and forms of money, by facilitat-
ing greater diversity of pricing and transaction models — particularly for intellec-
tual property and intangibles — could offer important ways for firms to manage the
ambiguity, volatility and decentralised diversity of tomorrow’s economy.

Although at the moment there are more examples of firms that have failed to
make this transition, the signs of ferment remain strong. In the business literature,
on stock markets, at conferences and in the public media much searching is going
on to find ways for firms to manage knowledge. However, if past transitions are a
guide, the techniques, organisational structures, incentive systems and behav-
ioural patterns will likely emerge from outside the existing frameworks and institu-
tions. As the composition of the economy shifts, the new methods adopted
spontaneously by those outside the existing systems begin to gain more weight
overall. Gradually through ascendance and diffusion this periphery becomes the
core. Early signs of the transition can be found in the new career expectations of
young people, changing investment patterns like the huge boom in start-ups, and
the unsettling cultural breaks that arise when notions of status differ markedly
across generations and occupations. Getting beyond yesterday’s “company cul-
ture” is a question not only of waiting for the old to renew from within and the new
to take a larger part of the action, but also of introducing the tools that facilitate
the transition. Digital money systems that correspond more closely to the unbundling
of the functions once united so efficiently within the firm are clearly one of the
important developments for facilitating the emergence of tomorrow’s enterprises.

Global integration

The global dimensions of 21st Century Transitions may have equally impor-
tant implications for money as the changes, discussed above, in the nature and
organisation of economic activity. Two sets of developments stand out: it seems
natural to expect, first, that the changes in the functioning of markets and firms will
be projected to the global level, and second, that the process of global integration
will alter the economic, social and political underpinnings of money in ways that
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are likely to call for considerable innovation. Overall, a more integrated world will
need appropriate means of payment and forms of money. But progress has been
very slow, in large part because it entails major changes to the global financial
infrastructure.

Turning first to improving the functioning of global markets, the current situa-
tion is that consumers as well as most small and medium-size enterprises still
conduct transactions using expensive and cumbersome wire transfers, postal
cheques and credit cards. On top of the delays and uncertainties of these systems
must be added the costs and risks of foreign exchange conversion. Certainly there
are powerful clearing and settlement systems that are entirely digital operating at
a global level, but they make no pretence of extending beyond the narrow inter-
bank monetary space. However, making good on the promise of global electronic
commerce, not to mention the more ambitious transformations of markets and
firms discussed previously, clearly requires the development of a much more
extensive planet-wide network of sophisticated transaction systems. Only, as is
apparent, over the short to medium term the ambitions of both the private and
public sectors — with only a few exceptions like Singapore — remain very modest.

Nor, looking at the second set of developments, is much progress being made
in improving the alignment between the global monetary space and the first ten-
tative steps towards the creation of planetary public markets aimed at internalis-
ing key externalities of the global commons. In fact, strictly speaking, there is no
global monetary space. The global monetary system is a collection of exclusively
national (or quasi-national/regional) monetary spaces. Without a shared unit of
account and its political underpinnings, it is exceedingly difficult to introduce the
kinds of transparency needed for functional markets in, for instance, pollution per-
mits or fishing rights. Here, steps towards the creation of a global monetary space
could help with the introduction of markets aimed at coping with global warming
by trading carbon emission rights or preserving bio-diversity by recognising and
paying for the intellectual property rights associated with the genetic assets in dif-
ferent parts of the world. Getting such markets up and running begs the question
of which monetary space will apply.

Indeed it is not surprising that global integration, in terms of both private and
public markets, poses a challenge to monetary systems. Once again, as the euro
clearly shows, economic and political changes both require and depend on
advances in the scope and functioning of monetary space. Despite the discomfort
of some, the ever increasing flows of goods, ideas and people across the arbitrary
boundaries that make up the world’s political units are calling into question the
meaning and effectiveness of 19th and 20th century concepts and tools of national
sovereignty. In addition, the planet as a whole, in terms of its atmosphere, oceans,
temperature and biodiversity, is increasingly focusing attention on global “prop-
erty” that by definition encroaches on the national sphere. Money’s important
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social and political dimensions also point towards the eventual introduction of
universal and global clearing and settlement systems.

¢) Equitable access in a more diversified society

Tomorrow’s global knowledge economy and society is likely to be character-
ised by a much more highly differentiated, continuously evolving social tapestry
where the introduction of new means of payment and forms of money could play a
central role in either overcoming or exacerbating inequality and conflict. On the
positive side, as already discussed, rules that ensure easier access and wider dis-
tribution of tomorrow’s sophisticated range of digital payment systems could help
integrate many groups into both the knowledge and the global economies. On the
negative side, monetary rules that privilege entrenched interests and narrow access
to new means of payment and forms of money could reinforce inequality and
exacerbate the risk that social diversity will provoke conflict rather than creativity.

Looking at the positive contribution first, the introduction of a universally
accessible, consumer-level peer-to-peer digital payment system could help not
only to extend the market in ways that improve the viability of new business mod-
els as noted above, but to do so in ways that include groups that have either been
marginal or entirely excluded in the past. Easier access via the network to trusted
units of account and means of payment could improve market access for both
holders of low per-unit value intellectual property rights and producers and
consumers in developing countries. At the level of businesses, introduction of the
appropriate regulatory frameworks and institutional choices could significantly
improve the chances of new entrants competing with the dominant players in the
financial sector, particularly if the rules help them to gain the widespread public
confidence that is a precondition for success in the financial sector. At the level of
consumers, the introduction of legal tender in digital form could help to ensure
that fewer people run the risk of being permanently excluded from the new virtual
markets because access to Internet transactions pass exclusively through private
intermediaries like credit card companies.

A profusion of new payment methods and issuers of money could also have a
perverse impact on social dynamism by further fragmenting and ghettoising cer-
tain communities and regions. More sophisticated and differentiated monies
might be used to discriminate and reinforce the existing correlation between hier-
archies of creditworthiness and social status. Under these circumstances there is
the risk that the political legitimacy and ultimately the viability of the monetary
space are called into question. Without careful attention to the governance of new
transaction systems there is an increased danger, already heightened by the social
dislocation of a transition period, of a political backlash against changes which are
seen as undermining cherished symbols, like the national currency, without suffi-
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ciently opening up new horizons. Alternatively, network money could be specified
and implemented in ways that make it both less expensive to use than physical
cash and a means of achieving greater social inclusion. Granting all people the
right to a verifiable Internet identity and a basic money account, in the context of a
much more universally accessible network, would put in place a strongly inclusive
foundation for a monetary space that uses predominantly digital money. The pur-
suit of this more accessible path illustrates not only the close connection between
chan