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Summary

B This paper presents conclusions from the histories of international
monetary regimes and some currency unions. It extracts lessons from
economic history concerning Swedish membership in the EMU. It
ends with six lessons:

1. An adjustable peg system 1s not compatible with nationally inde-
pendent monetary and fiscal policy in the presence of high capital
mobility.

2. Today’s currency unions and international monetary regimes differ
significantly from those of the past.

3. There 1s no clear and unambiguous historical precedence to the
EMU.

4. Monetary unions founded on political unity and a politically united
geographical area develop into permanent institutions.

5. Because monetary regimes and currency unions have been genet-
ally dominated by major economic powers at the center of the
system, Sweden’s influence in a future EMU would probably be
limited.

6. Monetary unification is an evolutionary process. The future EMU
will not be identical to the EMU under way today. =
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The history of monetary

regimes—some lessons for
Sweden and the EMU

Michael D. Bordo and Lars Jonung*

This study examines the record of different exchange-rate regimes
over time and across many countries. The ongoing Furopean Mone-
tary Union (EMU) creation process has contributed to an interest in
the establishment, the performance, and the demise of alternative
forms of exchange-rate regimes. Monetary history, properly inter-
preted, may illuminate several issues in the present debate on a com-
mon Huropean currency.

This paper is organized as follows: Section 1 considers the per-
formance of monetary regimes and briefly discusses alternative
monetaty regimes. Section 2 presents a concise history of exchange-
rate regimes and reviews the macroeconomic performance of four
major periods in the history of the international monetary system:
the classical gold standard (1880-1914), the inter-war period (1920-
1938), the Bretton Woods system (1947-1971), and the post Bretton
Woods period (1973-1994). Here, we compare the means and stan-
dard deviations of central macroeconomic time series for many
countries and the presence or absence of demand and supply shocks
and the responsiveness to disturbances under different regimes.

Next we examine the durability and the collapse of monetary re-
gimes and conclude with history lessons from our analysis. Then we
look at the establishment and performance of a few monetary un-
ions. We make a distinction between national and multinational
monetary unions. We focus on three national monetary unions: the

Y We owe a great burden of debl 1o Jesper Hansson for his skillfull handling of the database and
the statistical analysis in the veport. We also thank Pontus Hansson for organizing background
material on the bistory of monetary unions. Barry Eichengreen, Marc Flandrean, Jirgen von
Hagen, Steve Hanke, Peter Kenen, David Laidler, Hakan Lindgren, Allan Meltzer, Manfred
Nenman, Pierre Siklos, Hans Trson Siderstrim, Gianni Toniolo, Anders Vvedin and seminar
participants at the Stockhobm School of Economics and the Swedish Central Bank gave us help-
Jul suggestions.
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U.S,, Ttaly, and Germany; and two multinational unions: the Latin
monetary union and the Scandinavian currency union. We conclude
with some historical lessons.

In Section 3, we distill some lessons from our sutrveys of ex-
change-rate regimes and monetary unions to shed light upon the pre-
sent debate about Sweden and the EMU. We stress that Swedish
membership would mean a loss of monetary autonomy or independ-
ence to an extent previously unmatched. We conclude that history
indicates that national monetary unions are fairly permanent phe-
nomena, significantly more stable than international exchange-rate
regimes and multinational monetary unions. To the extent that the
future EMU will function as a national monetary union, a Swedish
membership in the EMU should be regarded as a permanent and ir-
revocable step.

1. Performance of different monetary regimes

1.1. Alternative monetary regimes.

Which monetary regime is best for economic performance? Is it one
based on convertibility into specie (commonly gold or silver), in
which the monetary authority defines its monetary unit as a fixed
weight of specie and ensures that paper-money claims on the specie
monetary unit are always interchangeable for specie like the gold
standard of the past?’ Or is it one based on government fiat, that is,
on paper money? Alternatively, in the international monetary sphere,
which international monetary regime is superior? One based on
fixed exchange rates? Or one based on floating (flexible) rates? Or is
it some intermediate variant, such as the adjustable peg that charac-
terized the Bretton Woods system and the European Monetary Sys-
tem (EMS)? Or is it the managed float, which prevails in the world
economy today?

Before attempting to answer these questions, let us define a
monetary regime as a set of monetary arrangements and institutions
accompanied by a set of expectations—expectations by the public

! Gold and silver have commonly been used as metallic money. Because Sweden
was the main copper producer of Europe in the 16th and 17th century, copper was
the specie preferred during part of this period.
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regarding policymakers’ actions and expectations by policymakers
about the public’s reaction to their actions. For example, under a con-
vertible regime, expectations about the long-run pattern of the price
level tended to be mean-reverting. Here, the public expected periods
of rising prices to be offset by periods of declining prices. (A con-
vertible regime is a regime in which money can be exchanged for
metal at a fixed price without restrictions, such as the classical gold
standard that was characterized by long-run price stability.) By con-
trast, under a discretionary fiat money regime, inflation expectations would
be extrapolative. The public would expect a rise in the inflation rate
to continue into the future.

Two types of monetary regimes have prevailed in history: those
based on convertibility into specie and those based on fiat. The for-
mer prevailed in various guises until Richard Nixon closed the gold
window i August 1971, which terminated the gold convertibility
feature of the Bretton Woods international monetary system. Today,
the latter (a fiat or a paper standard) is the norm.

Monetary regimes have a domestic and an international aspect. The
domestic aspect pertains to the monetary arrangements, which de-
termine the domestic money supply. The international aspect relates
to the monetary arrangements among countries. Two basic types of
international monetary arrangements exist—yixed and flexible ex-
change rates, along with several intermediate variants that include
adjustable pegs and managed floating.

For convertible regimes, if several countries define their currencies
as the same precious metal, for example, gold, then they adhere to a
fixed exchange rate. If countries define their monies as different met-
als, for example, some to gold and some to silver, then their ex-
change rates float. Under a fiat money regime, nations could follow
either fixed or floating rates.

History has shown the emergence of several monetary arrange-
ments. Table 1 summarizes them under three headings. Under the
first heading of fixed exchange rates, we find irrevocably fixed ex-
change rates in the form of monetary unions—an extreme form of a
fixed exchange-rate system. Specie standards and currency boards are
also under the first heading. The second heading covers various types
of pegged but adjustable rates, such as the Bretton Woods system
and the Furopean exchange-rate mechanism (ERM). Different
monetary arrangements under floating or flexible rates are placed un-
der the third heading.
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Table 1. Alternative exchange-rate arrangements
1. Truly (irrevocably) fixed exchange-rate arrangements (with high
credibility)

a. Monetary unions with a common currency (the U.S. and EMU)
b. Commodity standards (the gold standard)
¢. Currency boards (Hong Kong, Argentina, Estonia)

2. Fixed but adjustable exchange rates (pegged rates)

a. Bretton Woods system
b. Currency baskets
c. ERM system

3. Floating exchange rates

a. Rule-based systems
- Price stabilization (Knut Wicksell's norm)

- Wage stabilization (David Davidson’s norm)
| - Monetary targeting

- infiation targeting

- Other norms

b. Discretion-based systems

- Discretionary monetary standards

A key question 1s:  which regime gives the best economic per-
formance? Traditional theory posits that a convertible regime, such as
the classical gold standard, 1s characterized by a set of self-regulating
market forces that tend to ensure long-run price-level stability. (The
gold standard prevailed from around 1880 till the outbreak of World
War 1)) These forces operated through the mechanism commonly
described by the classical commodity theory of money (Bordo, 1984).
According to that theory, changes in gold production will eventually
offset any inflationary or deflationary price level movements. The
problem is that unexpected shocks to the supply or demand for gold
can have important short-run effects on the price level.

In an international convertible regime, pegging nations’ currencies
to the fixed price of gold provides a stable nominal anchor to the
international monetary system. But such stability comes at the ex-
pense of exposure to foreign shocks, which in the presence of wage
and price stickiness, can produce volatile output and employment.
Adherence to the international convertible regime also implies a loss
of monetary independence, because under such a regime, the mone-
tary authorities’ prime commitment is to maintain convertibility of
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their currencies into the precious metal and not to stabilize the do-
mestic economy.

In theory, in a fiat money regime, monetary authorities could use
open-market operations or other policy tools to avoid the types of
shocks that may jar the price level under a specie standard and thus
provide short-run and long-run price stability. Besides giving mone-
tary authorities the independence to pursue stable prices, adhering to
a flexible exchange-rate fiat regime provides insulation against foreign
shocks.?

As in a convertible regime, countries that follow fiat money re-
gimes can adhere to fixed exchange rates with each other. Here, the
advantage is the avoidance of transactions cost for exchange in inter-
national trade. But a fixed-rate system, based on fiat money, may not
provide the stable nominal anchor of the specie-convertibility regime
unless all members define their currencies in terms of the dominant
country’s currency, for example, the U.S. (under Bretton Woods) or
Germany (in the EMS), where the dominant country follows a rule
that requires it to maintain price stability. Or the members collec-
tively formulate a mechanism to ensure world-price stability, for ex-
ample, they create an international central bank constrained to main-
tain it.

In a fiat-money, flexible-rate regime, the absence of the nominal
anchor of the fixed price of specie could mean that the monetary
authorities use the printing press to engineer high inflation to satisfy
the government’s political goals (for example, its fiscal demands or
demands to maintain full employment).

The theoretical literature concludes that it is difficult to unambi-
guously rank exchange-rate arrangements. So empirical evidence on
the performance of alternative monetary regimes is crucial in assess-
ing which regime is best for economic performance.

2 Theoretical developments in recent years have complicated the simple distinction
between fixed and floating exchange rates. In the presence of capital mobility, cut-
rency substitution, policy reactions, and policy interdependence, floating rates no
longer necessarily provide insulation from either real or monetary shocks (Bordo
and Schwartz, 1989). And according to recent real business-cycle approaches, there
may be no relationship between the international monetary regime and the trans-
mission of real shocks. (Baxter and Stockman, 1989).
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1.2. The evolution of monetary regimes

1.2.1. The history of the gold standard

Under a gold standard, the monetary gold stock determines the
money supply (and in some cases consists entirely or partially of the
monetary gold stock). A gold standard provides a constraint to
monetary growth because increasing cost relative to the existing stock
limits new production of gold. This is compared to a fiat or paper
monetary standard, where there 1s no limit to the expansion of the
money supply other than the good performance of the monetary
authorities. Under a gold standard, monetary authorities have consid-
erably less flexibility in dealing with macroeconomic shocks— unlike
a fiat (paper) standard.

Under a gold standard, the monetary authority defines the weight
of gold coins or alternatively fixes the price of gold in terms of the
national currency. The authority’s willingness to freely buy and sell
gold at the mint price maintains the fixed price. (It is assumed that
the monetary authority either owns the mint or sells a license to a
private mint, which operates under the government’s standards.) It is
also assumed that there are no restrictions on the ownership or use
of gold or on the import and export of gold.

The gold standard evolved from earlier commodity money sys-
tems. The use of precious metals (gold, silver, copper) as money can
be traced back to ancient Lydia. They were adopted as money be-
cause of their desirable properties (durability, recognizability, stor-
ability, portability, divisibility and the ability to be easily standardized).
Earlier commodity money systems were commonly bimetallic—gold
was used for high-valued transactions, silver for low-valued transac-
tions. The bimetallic ratio (the ratio of the mint price of gold relative
to the mint price of silver) was set close to the market ratio to ensure
that both metals circulated. Otherwise, Gresham’s Law would ensutre
that the overvalued metal would drive the undervalued metal out of
circulation.

The simplest variant of the gold standard was a pure gold coin
standard. Such a system produced high resource cost and conse-
quently in most countries, substitutes for gold coin developed. In the
private sector, commercial banks issued notes and deposits converti-
ble into gold coins, which in turn were held as reserves to meet con-
version demands.
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Prototypical central banks (banks of issue) were commonly re-
quired to help governments pay for their expanding fiscal needs.
Their notes were also convertible, backed by gold reserves. In war
time, convertibility was generally suspended, but on the promise of
renewal upon termination of hostilities. So the gold standard evolved
into a mixed coin and fiduciary system based on the convertibility
principle.”

1.2.2. The classical gold standard

The world switched from bimetallism to gold monometallism in the
decade of the 1870s. Debate continues to swirl over the reason for
this shift. Some argue that it was primarily political (Friedman, 1990,
Gallarotti, 1995; Eichengreen, 1995). Nations wanted to emulate the
example of England, the world’s leading commercial and industrial
power. And when Germany used the Franco-Prussian War indemnity
to finance the creation of a gold standard, other prominent Furo-
pean nations followed. Sweden, Denmark, and Norway went jointly
on gold as part of the Scandinavian monetary union established in
the 1870s—see Section 2.2.

A key problem with the convertible system was the risk of con-
version attacks—of internal drains when a distrustful public at-
tempted to convert commercial bank liabilities into gold and of ex-
ternal drains when foreign demands on a central bank’s gold reserves
threatened its ability to maintain convertibility. In the face of this
rising tension between substitution of fiduciary money for gold and
the stability of the system, central banks learned to become lenders
of last resort and to use the tools of monetary policy to protect their
gold reserves (Redish, 1993). In Sweden, this process culminated at
the end of the 19th century.

The gold standard, the pure coin variety and the more common
mixed standards, were domestic monetary standards that evolved in
most countries through market-driven processes. By defining their
unit of account as a fixed weight of gold or by fixing the price of
gold, each monetary authority also fixed its exchange rate with other
gold-standard countries and became part of the international gold
standard.

3 See Fregert and Jonung (1996) for a discussion of the suspension policies of the
Swedish central bank.
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The international gold standard evolved from domestic standards
by the common fixing of gold prices by member nations. Unlike later
arrangements, the classical gold standard was not constructed and set
up by international agreement but was driven largely by a spontane-
Ous process.

Under the classical gold-standard, fixed exchange-rate system, the
world’s monetary gold stock was distributed according to the mem-
ber nations demands for money and use of substitutes for gold. Dis-
turbances to the balance of payments were automatically equilibrated.
According to the price specie flow mechanism first described by
David Hume, arbitrage in gold kept nations’ price levels in line. Gold
would flow from countries with balance of payments deficits to those
with surpluses, in turn linking their domestic money supplies and
price levels. Some authors stressed the operation of the law of one
price and commodity arbritage in traded-goods prices (Bordo, 1984).
Debate continues on the details of the adjustment mechanism. But
there is conscnsus that i+ worked ¢ omr\r\fl‘\]tr for the core countries of
the world although not necessarily for the periphery (Pord 1962;
DeCecco, 1974; Fishlow, 1985). It also facilitated a massive transfer
of long-term capital from Europe to the new world in the four dec-
ades before World War I in a manner that has yet to be replicated.

Central banks played an important role in the international gold
standard. By varying their discount rates and using other tools of
monetary policy, they were supposed to follow the rules of the game
and speed up adjustment to balance of payments disequilibria. Many
central banks violated the rules (Bloomfield, 1959) by not raising their
discount rates or by using gold devices that artificially altered the
price of gold in the face of a deficit. But the violations were never
sufficient to threaten convertibility (Schwartz, 1984). They were tol-
erated because market participants viewed them as temporary at-
tempts by central banks to smooth interest rates and economic ac-
tivity, keeping within the overriding constraint of convertibility
(Goodfriend, 1988).

An alternative to the view that the gold standard was managed by
central banks in a symmetrical fashion is that it was managed by the
Bank of England. By manipulating its bank rate, it could attract what-
ever gold it needed and other central banks adjusted their discount
rates to its rate. They did so because London was the center for the
world’s gold, commodities and capital markets. Outstanding sterling-
denominated assets were huge, and sterling served as an international
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resetve currency (as a substitute for gold). There is considerable evi-
dence supporting this view (Lindert, 1969; Giovannini, 1986; Eichen-
green, 1987). There 1s also evidence, which suggests that France and
Germany, the two other European core countries, had some control
over discount rates within their respective economic spheres.

Although the gold standard operated very smoothly for close to
four decades, periodic financial crises punctuated the episode. In
most cases, when faced with an internal and an external dramn, the
Bank ot England and other Furopean Central banks followed Bage-
hot’s rule of lending freely but at a penalty rate. On several occasions,
for example, 1890 and 1907, even the Bank of FEngland’s adherence
to convertibility was put to the test. And according to Eichengreen
(1992), cooperation with the Bangue de France and other central banks
was required to save it. Whether this was the case is 2 moot point.
The cooperation that did occur was episodic, ad hoc, and was not an
integral part of the operation of the gold standard. Private capital
flows aided the Bank during financial crisis periods, which is more
important. Such stabilizing capital movements probably retlected
market participants’ belief in the credibility of England’s commitment
to convertibility.

By the start of World War I, the gold standard had evolved 4e facto
into a gold-exchange standard. Besides substituting fiduciary national
monies for gold to economize on scarce gold reserves, many coun-
tries also held convertible foreign exchange (mainly deposits in Lon-
don). Thus the system evolved into a massive pyramid of credit built
upon a tiny base of gold. As pointed out by Triftin (1960), the possi-
bility of a confidence crisis, which triggered a collapse of the system,
increased as the gold reserves of the center diminished. The advent
of World War I triggered such a collapse because the belligerents
scrambled to convert their outstanding foreign liabilities into gold.
Although the gold standard was reinstated in two variants later in the
20th century, the world discovered that it was like Humpty Dumpty
of the famous nursery rhyme—it could never be put together again.

1.2.3. The gold standard as a rule

One of the most important features of the gold standard was that it
embodied a monetary rule or commitment mechanism that con-
strained the actions of the monetary authorities. To the classical
economists, forcing monetary authorities to follow rules was viewed
as superior to subjecting monetary policy to the discretion of well-
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meaning officials. Today, a rule 1s viewed as a way of binding policy
actions over time. This view of policy rules stems from the recent
literature on the time inconsistency of optimal government policy.

Based on the time-inconsistency approach, adherence to the basic
convertibility rule served as a credible commitment mechanism (or a
rule) to monetary and fiscal policies that otherwise would be time
inconsistent. A policy is said to be time inconsistent when a policy
plan, calculated as optimal based on the government’s objectives and
expected to hold indefinitely into the future, 1s subsequently revised.
In this context, discretion means setting policy sequentially. This
could then lead to policies and outcomes that are very different from
the optimal plan, as market agents rationally incorporate government
actions into their planning. For that reason, the government would
benefit from having access to a commitment mechanism to keep it
from changing planned future policy.

According to this interpretation, which is founded on the litera-
ture oi timie inconsistency, adherence to the fixed price of gold
served as a credible commitment mechanism to prevent government
from following the otherwise time-inconsistent policies of creating
surprise fiduciary money issues to capture seigniorage revenue, or
from defaulting on outstanding debt (Bordo and Kydland, 1996;
Gilovannini, 1993). On this basis, adherence to the gold-standard rule
before 1914 enabled countries to avoid the problems of high intla-
tion and stagflation that troubled the late 20th century.

1.24. The inter-war gold standard

The gold standard was reinstated after World War 1 as a gold-
exchange standard. The UK and other countries, alarmed by the
post-war experience of inflation and exchange-rate instability, were
eager to return to the halcyon days of gold convertibility before the
war. The system reestablished in 1925 was an attempt to restore the
old regime but to economize on gold in the face of a perceived gold
shortage. Based on principles developed at the Genoa Conference in
1922, members were encouraged to adopt central bank statutes that
substituted foreign exchange for gold reserves and discouraged gold
holdings by the private sector. The new system only lasted for six
years. It crumbled after the UK’s departure from gold in September
1931. The system failed because of several fatal flaws in its structure
and because it did not embody a credible commitment mechanism.
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The fatal flaws included the:

e Adjustment problem (asymmetric adjustment among deficit
countries (the UK) and surplus countries (I'rance and the U.S.)).

e Failure by countries to follow the rules of the gold-standard game,
(for example, the U.S. and France sterilized gold tlows).

e Liquidity problem (inadequate gold supplies, the wholesale sub-
stitution of key currencies for gold as international reserves lead-
ing to a convertibility crisis when countries subsequently tried to
convert the key currencies back into gold).

e Confidence problem leading to sudden shifts among key curren-
ctes and between key currencies and gold (Bordo, 1993b; Eichen-
green, 1992).

After the collapse of the gold-exchange standard, the world in the
1930s retreated toward autarky. Policies widely followed included
trade restrictions, exchange controls, bilateralism, and the resort to
beggar-thy-neighbor devaluations. The planning that led to Bretton
Woods aimed to avoid these evils.

A strong argument made for fixed exchange rates in the EMS 1s
based on the perception that the devaluations that occurred in the
1930s, beginning with the devaluation of the pound in 1931, were
competitive, involving considerable overshooting because of the
destabilizing nature of short-term capital flows. It was commonly be-
lieved that devaluations were intended to beggar thy neighbor, al-
though Nurkse (1944, p. 123-124) noted that in several cases when
devaluation was accompanied by expansionary monetary policy,
world trade increased.

More recently, Eichengreen and Sachs (1985) presented strong
evidence against the prevalence of beggar-thy-neighbor devaluations
in the 1930s. They showed that most devaluations were accompanied
by expansionary monetary policy. Those, which were not, did not
significantly reduce income in other countries.

1.2.5. The Bretton Woods system

Bretton Woods was the latest convertible global regime. It can be
viewed within the context of the gold standard because the U.S. (the
most important commercial power) defined its parity in terms of
gold and all other members defined their parities in terms of dollars.
The Articles of Agreement signed at Bretton Woods, New Hamp-
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shire in 1944 represented a compromise between American and Brit-
ish plans. It combined the flexibility and freedom for policy makers
of a floating-rate system, which the British team wanted, with the
nominal stability of the gold-standard rule emphasized by the U S.
The established system was a system of pegged exchange rates. But
members could alter their parities in the face of a fundamental dis-
equilibrium. Members were encouraged to use domestic stabilization
policy to offset temporary disturbances, and they were protected
from speculative attack by capital controls. The International Mone-
tary Fund was to provide temporary liquidity assistance and to over-
see the operation of the system.

Although based on the principle of convertibility and although 1t
became an asymmetric system, with the U.S. rather than England as
the center country, Bretton Woods differed from the classical gold
standard in several fundamental ways:

e [t was an arrangement mandated by an international agreement
among goverfuments, witereas the gold standaird evolved infor-
mally from private arrangements.

s Domestic policy autonomy was encouraged even at the expense
of convertibility—in sharp contrast to the gold standard, where

convertibility was the key feature.
e Capital movements were suppressed by controls.

The Bretton Woods system for the advanced countries, in its con-
vertible phase from 1959 to 1971, was characterized by exceptional
macroeconomic performance for the advanced countries. (See Sec-
tion 1.3.) It had the lowest and most stable inflation rate and highest
and most stable real growth rates of any modern regime (Bordo,
1993b). But it was short lived. Moreover, it faced smaller demand and
supply shocks than under the gold standard (Bordo, 1993a). This
suggests that the reason for its brief existence was not the external
environment but structural flaws in the regime (like the gold-
exchange standard) and the lack of a credible commitment mecha-
nism.

The flaws of Bretton Woods echoed those of the gold-exchange
standard. Adjustment was inadequate, prices were downwardly in-
flexible, and declining output was prevented by expansionary fiscal
and monetary policies. Under the rules, the exchange rate could be
altered, but in practice, rarely was because of the fear of speculative
attack, which in turn reflected market beliefs that governments would
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not follow the policies necessary to maintain convertibility
(Eichengreen, 1995). So the system in its early years was propped up
by capital controls and in its later ones by G-10 cooperation. The
liquidity problem echoed back to the inter-war, gold-exchange stan-
dard. As a substitute for scarce gold, the system relied increasingly on
U.S. dollars, generated by persistent U.S. payments deficits. The
French resented the resultant asymmetry between the U.S. and the
rest of the world. The Bretton Woods confidence problem was the
growing risk of a run on U.S. gold reserves, as outstanding dollar li-
abilities increased relative to gold reserves.

The Bretton Woods system collapsed between 1968 and 1971.
The U.S. broke the implicit rules of the dollar standard by not main-
taining price stability. The rest of the world did not want to absorb
additional dollars that would lead to mnflation. Surplus countries
(especially Germany) were reluctant to revalue.

Another important source of strain on the system was the un-
workability of the adjustable peg under increasing capital mobility.
Speculation against a fixed parity could not be stopped by either tra-
ditional policies or international rescue packages. The Americans
were forced by British and French decisions in the summer of 1971
to convert dollars into gold. President Richard Nixon’s closing of the
gold window on August 15, 1971 ended the impasse.

Bretton Woods, like the gold standard, can be interpreted as a re-
gime following a contingent rule. But unlike the example of the UK
under the gold standard, the commitment to maintain gold converti-
bility by the U.S. (the center country) lost credibility by the mid
1960s. Also the contingency aspect of the rule proved unworkable.
Besides being ill defined, devaluations were avoided because they
were viewed as an admission of incredible policy and because they
were accompanied by speculative attack even in the presence of
capital controls. Once controls were removed, the system was only
held together by G-10 cooperation. And once inconsistencies devel-
oped between the interests of the U.S. and other members, even co-
operation became unworkable.

In conclusion, under Bretton Woods, gold still served as a nomi-
nal anchor. This link to gold was probably important in constraining
U.S. monetary policy (at least until the mid 1960s) and therefore that
of the rest of the world. This may explain the low inflation rates and
the low degree of inflation persistence observed in the 1950s and
1960s (Alogoskoufis and Smith, 1991; Bordo, 19932). But credibility
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was considerably weaker than under the gold standard. So the dollar
gold standard was not as effective a nominal anchor as the classical
gold standard (Giovannini, 1993). And when domestic interests
clashed with convertibility, the anchor was stretched and then over-
thrown (Redish, 1993). This was evident in the U.S. reduction and
removal of gold-reserve requirements (1965) and in the closing of the
gold pool (1968) and of the gold window (1971). The absolute termi-
nation of a role for gold in the international monetary system was the
Second Amendment to the Articles of Agreement in 1976.

1.2.6. Floating exchange rates

As a reaction to the flaws of the Bretton Woods system, the world
turned to generalized floating exchange rates in March 1973. Though
the early years of the floating exchange rate were often characterized
as a dirty float, whereby monetary authorities extensively intervened
to affect the volatility and exchange-rates levels, by the end of the
1970s, it evolved into a system where exchange-market iiiciveintion
occurred primarily to smooth out fluctuations.

Again in the 1980s, exchange-market intervention was used by the
Group of Seven (G7) countries as part of a strategy of policy coordi-
nation. In recent years, floating exchange rates have been assailed
from many quarters for excessive volatility in nominal and real ex-
change rates, which in turn increase macroeconomic instability and
raise the cost of international transactions.

Despite these perceived problems, the ability of the flexible re-
gime to accommodate the problems of the massive oil-price shocks
in the 1970s and other shocks in subsequent years without significant
disruption, and the perception that pegged exchange-rate arrange-
ments among major countries are doomed to failure, the prospects
for significant reform of the present system on the world level seem
remote. Indeed the lessons from recent history suggest that major
countries are not willing to subject their domestic policy autonomy to
that of another country whose commitment cannot be ensured in an
uncertain world, not to a supernational monetary authority they can-
not control.
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1.2.7. The European monetary system

After the breakdown of the Bretton Woods system, Furope has been
moving steadily toward creating a monetary union with perfectly
fixed exchange rates. This reflects the desire of the present 15 mem-
ber countries of the FEuropean Union for economic and political in-
tegration. On the road to that end, the exchange-rate mechanism
(ERM) within the Furopean monetary system (EMS), established in
1979, was modeled after Bretton Woods (although not based on
gold), with more flexibility and better financial resources (Bordo,
1993b). It appeared successful in the late 1980s when member coun-
tries followed policies similar to Germany, the center country. It then
broke down in 1992-93 in a manner similar to the collapse of Bretton
Woods in 1968-71. It also collapsed for similar reasons, because
pegged exchange rates, capital mobility, and policy autonomy do not
mix. It collapsed in the face of massive speculative attack on coun-
tries that followed policies inconsistent with their pegs to Germany
and on countries that seemingly were following the rules, but whose
ultimate commitment to the peg was doubted by the agents in finan-
ctal markets in the face of rising unemployment.

1.3. The macroeconomic performance of monetary regimes

We present some evidence on different aspects of the macro-
economic performance of alternative international monetary regimes
during the past 113 years. The comparison for 14 industrialized
countries (the Netherlands, U.S., UK, Germany, France, Japan, Can-
ada, Italy, Belgium, Switzerland, Sweden, Denmark, Finland, and
Norway) is based on annual data for the:

® (lassical gold standard (1881-1913)

e Inter-war period (1920-1938)

e Bretton Woods period (1947-1971)

e Present regime of floating rates between the principal currencies
(1973-1994)

The Bretton Woods period (1947-1971) 1s divided into two subpe-
riods: the preconvertible phase (1947-1958) and the convertible
phase (1959-1971). This distinction reflects our judgment from other
research that the Bretton Woods system really only began after the
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European countries declared current account convertibility in 1959
(Bordo, 1993b).

One important caveat is that the presented historical regimes do
not represent clear examples of fixed and floating-rate regimes or of
convertibility rules versus discretion. The inter-war period 1s com-
posed of three regimes: general floating from 1920 to 1925, the gold-
exchange standard from 1926 to 1931, and a managed float for major
countries to the outbreak of World War I1.

The Bretton Woods regime cannot be characterized as a fixed ex-
change-rate regime throughout its history: the preconvertibility pe-
riod was close to the adjustable peg envisioned by its architects; the
convertible period was close to a de facto fixed-dollar standard. Al-
though the period since 1973 has been characterized as a floating ex-
change-rate regime, at various times it has experienced varying de-
grees of management.

Tables 2 to 5 present descriptive statistics on four macro variables
for each of the 14 couniries; the data for each variable are converted
to a continuous annual series from 1880 to 1994. The four variables
are: the rate of inflation, real per capita growth, money growth and
long-term nominal interest rates. The definition of the variable used,
for example, M1 versus M2, was dictated by the availability of data
over the entire period. In some cases, we have no data for the first
few years of the periods. If more than half of the observations for a
period is missing, we do not report the statistics. For each variable
and each country, we present two summary statistics: the mean and
standard deviation.

For the G-7 countries and for all the countries taken as a group,
we show two summary statistics: the grand mean and a simple meas-
ure of convergence defined as the standard deviation of each coun-
try’s summary statistic around the grand means of the group of
countries. Next we comment on the four macro variables examined.
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Table 2. Inflation during four monetary regimes, 1881-1994.
Annual data: mean (M) and standard deviation (SD).

Classic Inter- Entire Preconvertible
gold war BW BW

- ~1881-1913 1920-1938  1947-1971 1947-1958
Country M sD M SD M Ssb M SD
U.s. 01 21 09 60 : 30 . 33 34 45
uK 01 25 15 6.7 44 @ 25 4.9 26
Germany . 09 24  -0.2 49 23 29 19 41
France -0.1 6.3 56 182 = 95 142 152 193
Japan 42 58  -03 7.1 46 @ 3.8 45 5.2
Canada 0.7 3.9 11 6.1 3.3 34 42 47
taly 01 22 30 102 59 119 84 171
“Belgium 02 50 34 107 28 35 28 50
Netherlands 02 36 20 51 43 29 48 37
Switzerfand - 08 15 24 52 24 20 . 16 20
Denmark . 0.2 37 -1.0 8.1 4.3 25 36 2.8
Finland 0.6 4.8 0.9 6.7 77 . 89 109 119
Norway 0.7 32 -30 96 45 31 4.9 3.9
Sweden 04 32 24 57 42 31 44 41
G7 mean 08 36 07 85 4.7 60 | 61 82
G7 ' ~ '
convergence 15 . 1.8 26 46 24 49 4.5 6.9
All mean 06 36 01 79 45 49 54 65
All ’: ’
convergence 11 14 25 | 35 20 ' 39 37 5.5

Notes: Convergence 1s the standard deviation of the countries’ means and standard
deviations. BW = Bretton Woods.

Sonrce: See the appendix.
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Table 2. Continued ...

Convertible BW Floating rate Post-war

N ‘ - 1959-1971 1973-1994  1947-1994
Country M 8D M SD M SD
us. 26 18 | 60 32 44 35
UK 40 24 91 6.0 6.6 50
Germany 27 12 37 1.9 3.0 2.6
France - 4.2 1.2 7.2 4.2 83 106
Japan 4.6 2.8 4.9 5.4 4.7 4.6
Canada 25 12 64 34 48 37
baly 86 22 | 118 | 58 84 98
Belgium 2.8 1.4 5.7 3.3 4.2 3.6
Nethertands 4.1 22 43 3.1 4.4 3.0
Switzerland 3.2 18 . 39 25 3.2 2.4
Denmark 4.8 22 7.0 4.0 5.5 35
Finland 4.7 2.6 8.1 4.8 7.9 71
‘Norway A 23 7.1 33 . 57 3.4
Sweden 41 20 79 80 59 35
G7 mean . 34 1.8 6.9 4.3 57 57
G7 convergence 08 . 06 2.6 1.5 2.1 3.2
Almean 87 20 66 39 55 47
All convergence 0.8 0.5 21 12 18 26

Notes: Convergence is the standard deviation of the countries’ means and standard
deviations. BW = Bretton Woods.
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Table 3. Real GDP growth per capita during four regimes,

standard deviation (SD).

1881-1994. Annual data: mean (M) and

Notes: Convergence is the standard deviation of the countries’ means and standard

deviations. BW = Bretton Woods.

Source: See the appendix.
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Classic Inter- Entire Preconvertible

gold war BW BW
- 1881-1913 1920-1938  1947-1971 1947-1958
Coun,y =~ ™M SD M  SD M SD M  SD.
us. 15 50 05 80 19 28 1.3 | 35
UK 11 24 10 44 20 18 16 22
Germany 1.7 2.9 4.0 87 52 3.5 69 = 42
France 1.9 4.7 1.9 7.6 4.4 2.2 49 - 28
Japan 1.6 39 286 6.5 7.9 3.1 56 1.2
Canada 2.3 28 08 86 = 27 27 21 34
Italy 09 39 1.5 41 52 28 59 @ 31
Belgium - - R 3.2 22 21 24
Netherlands s .. .- .13 38 @ 44 34 | 44 4.2
Switzerland 14 40 - - 30 31 24 41
Denmark 2.4 3.1 2.1 4.2 3.2 2.7 2.3 2.9
Fintand 1.8 28 39 3.5 4.0 2.7 3.5 3.0
Norway 15 17 28 50 39 23 3.7 33
Sweden | 22 @ 22 34 38 @ 29 1.8 2.7 1.2
G7 mean .18 37 18 6.8 42 27 41 29
G7
convergence 0.5 1.0 12 19 22 0.6 2.3 1.0
All mean 17 383 22 57 39 26 35 30
Al ~
convergence 04 @ 1.0 12 20 186 0.5 1.8 1.0
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Tabie 3. Continued ...

Convertible BW Floating rate Post-war
o | 1959-1971 19731994  1947-1994
Country M SD M SD M | SD
us. o 26 18 15 2.3 18 | 26
UK 2.3 13 18 | 26 1.9 22
Germany 41 2.7 2.1 1.9 3.6 3.1
France 40 15 | 18 | 16 32 24
Japan 9.0 3.2 2.9 2.0 5.3 3.6
Canada » 3.1 1.8 1.8 2.9 2.3 2.8
aly 46 | 21 24 23 | 39 | 28
Belgium 42 14 20 20 27 22
Netherlands 44 27 | 16 1.7 3.1 3.0
Switzerland 36 17 0.8 2.3 20 2.9
Denmark 40 | 23 18 = 20 26 | 25
Finland i 44 2.5 18 34 341 3.2
Norway 4.0 0.9 3.0 2.0 3.5 2.2
Sweden 81 | 23 12 19 21 20
G7 mean | 43 24 20 22 31 28
G7 convergence 2.3 0.7 0.5 04 . 13 0.5
Almean | 41 20 19 22 29 27
Aliconvergence | 16 | 06 | 06 05 | 10 | 05

Notes: Convergence is the standard deviation of the countries’ means and standard
deviations. BW = Bretton Woods.
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Table 4. Money-supply growth during four regimes, 1881-
1994. Annual data: mean (M) and standard deviation (SD).

Notes: Convergence is the standard deviation of the countries’ means and standard
deviations. BW = Bretton Woods.

Sonrce. See the appendix.
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Classic Inter- Entire Preconvertible
gold war BW BW
, 1881-1913 1920-1938 1947-1971 1947-1958
Country M sb M 8D M sbh - M  sSD
U.S. 6.6 49 22 8.5 7.4 69 75 100
UK 2.1 1.7 13 48 441 35 23 31
Germany 57 .49 45 103 148 @ 67 191 6.8
France 22 35 67 91 126 83 164 86
Japan 83 159 29 105 232 233 290 324
Canada 75 67 15 47 68 43 56 34
Italy 3.3 3.2 4.6 6.6 16.6 9.7 198 134
Belgium 3.1 5.2 6.3 @ 1041 4.8 3.5 3.9 2.3
Netherlands 1.8 3.5 0.0 8.1 6.2 52 3.5 6.0
Switzerland ! 67 49 38 38
Denmark 4.9 47 07 - 45 | 70 47 39 3.7
Finiand 7.2 6.6 5.7 6.4 120 48 127 62
Norway 5.1 3.1 -1.9 5.4 67 36 50 2.7
Sweden 57 38 -03 49 76 3.7 865 3.3
G7 mean 4.8 5.7 3.4 7.8 122 9.0 142 @ 111
G7
convergence 22 4.7 2.0 2.4 6.6 6.7 95 @ 101
All mean 4.7 5.1 2.5 7.2 9.7 6.7 9.9 7.5
All
convergence 2.0 3.5 2.8 2.3 54 52 8.2 7.8
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Table 4. Continued ...

Convertible BW Floating rate Post-war
1959-1971 1973-1994 1947-1994
Country M SD M SD M | SD
us. | 72 21 71 87 74 56
Uk 5.8 3.1 13.2 5.0 8.8 6.8
Germany 118 @ 49 7.6 3.6 11.3 6.4
France ) 90 | 65 88 44 109 69
Japan 17.8 7.6 9.0 4.3 16.6 18.3
Canada 79 4.8 10.9 5.1 8.4 5.4
laly 13.6 23 12.8 6.6 149 . 85
Belgium 56 43 90 41 69 44
Netherlands 8.7 2.8 12.0 17.9 9.1 12.9
Switzedland 95 | 43 36 64 53 538
Denmark .99 = 36 87 80 78 . 64
Finland 113 3.3 11.7 6.3 12.0 5.6
Norway 8.4 3.7 10.8 47 = B85 4.6
Sweden 85 4.0 8.2 4.8 7.9 4.2
G7mean | 105 45 99 47 112 | 83
G7 convergence 4.2 21 - 24 1.0 35 . 46
Alimean . 97 | 41 = 95 . 61 97 73
Allconvergence | 3.2 . 15 | 2.6 36 . 31 83

Notes: Convergence is the standard deviation of the countries’ means and standard
deviations. BW = Bretton Woods.
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Table 5. Long-term interest rates during four regimes, 1881-
1994. Annual data: mean (M) and standard deviation (SD).

Classic Inter- Entire Preconvertible
gold war BW BW

| . 1881-1913  1920-1938  1947-1971  1947-1958
Country M 8D M SD M sb M 8D
uU.s. o 3.8 03 42 06 41 14 30 04
UK 2.9 0.2 4.1 0.7 54 18 40 @ 07
Germany 37 02 6.8 17 64 0.8 59 05
France 3.2 0.3 4.6 0.9 5.8 0.9 5.8 0.5
Japan
Canada 35 @ 04 4.6 08 47 1.6 3.3 0.5
ltaly 42 05 5.9 0.6 6.1 07 84 04
Belgium 3.2 02 47 08 5.4 1.1 45 0.2
Netherlands @ 3.2 03 4.0 0.7 44 14 34 04
Switzerland 37 03 47 09 35 09 3.0 0.3
Denmark 37 0.2 49 06 63 19 5.0 0.7
Finland
Norway 4.0 0.3 5.0 0.7 4.2 1.1 3.4 0.9
Sweden 38 03 45 04 45 17 30 03
G7 mean 1 35 03 50 09 5.4 1.2 47 0.5
G7
convergence 05 0.1 1.1+ 04 09 05 15 0.1
All mean 36 03 48 08 51 1.3 42 05
All
_convergence 04 01 08 03 10 04 13 02

Notes: Convergence 1s the standard deviation of the countries’ means and standard
deviations. BW = Bretton Woods.

Sonrce: See the appendix.
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Table 5. Continued ...

Convertible BW Floating rate Post-war
( 1959-1971 . 1973-1994 ~ 1947-1994
Country M s M SD M sD
us. 5.2 1.2 9.1 21 65 3.0
UK 68 @ 14 11.4 27 8.2 3.7
Germany 6.8 0.8 7.9 1.4 72 . 14
France 5.9 1.1 102 24 8.0 2.8
Japan 7.1 0.2 6.7 1.8 6.8 1.6
Canada 59 = 1.1 103 2.0 73 83
ftaly ‘ 58 @ 038 131 33 93 = 42
Belgium 62 1.0 9.5 1.9 7.3 2.6
Netherlands 54 1.3 8.3 14 = 62 24
Switzerland 4.0 0.9 5.0 10 42 12
Denmark 76 18 = 126 3.5 93 41
_Finland 79 0.6 10.2 1.4 94 16
Norway 4.9 0.6 i0.1 2.6 7.0 + 35
Sweden 58 | 12 107 = 18 74 36
G7 mean 6.2 0.9 9.8 2.3 76 2.9
‘G7 convergence 0.7 0.4 241 0.6 1.0 1.0
Almean 61 1.0 96 21 74 28
All convergence 1.1 04 22 07 14 10

Notes: Convergence is the standard deviation of the countries’ means and standard
deviations. BW = Bretton Woods.
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Table 6. Persistence of inflation rate during four regimes,
1881-1994. Annual data: autoregressive coefficient—AR(1),
standard error (SE) and t-vaiue for test of unity (T).

Classic gold Inter-war

; ~ 1881-1913 1920-1938
Country AR(1) SE T AR(1) SE T
U.S. 0.27 1 0.18 405 005 019 491
UK 0.30 017 403 ' 019 020 402
Germany 0.52 016 307 051 022 227
France =~ -0.22 0.18  6.88 042 024 238
Japan 0.08 0.18 5.06 0.09 0.26 3.46
Canada 0.08 0.18 5.12 0.04 0.19 4.95
ltaly 0.28 0.14 4.99 0.47 0.16 3.39
Belgium 0.11 0.18 482 050 0.20 2.49
Netherlands 0.07 0.18 5.10 0.11 0.23 3.97
Switzerland 0.14 0.18 476 035 023 2.78
Denmark 0.26 018 412 0.04 021 457
Finland 0.46 0.16 3.40 1 0.05 - 0.25 3.80
Norway 0.44 0.17 3.28 0.24 0.22 3.39
Sweden 0.39 0.17 3.64 0.56 0.21 2.11
G7 mean 0.19 0.17 4.74 025  0.21 3.63
All mean 023 017 445 026 022 346

Notes: Absolute t-values. The critical value is 3.0 for test of unity at a significance
of 5 percent for 25 observations. BW = Bretton Woods.

Source: See the appendix.
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Table 6. Continued ...

Entire BW Preconvertible BW
. . 1%4rem 19471958

Country AR(1) SE T ~AR(1) SE T
us. 1032 0.14 5.00 0.24 0.20 3.76
UK 0.43 0.21 267  0.16 0.34 249
Germany 0.00 0.21 4.79 -0.07 0.31 3.40
France 0.55 0.16 2.86 0.60 0.27 148
Japan 0.19 0.18 4.60 022 023 3.39
Canada 0.40 0.18 336 = 035 0.29 2.24
ltaly 005  0.05 1821 . 004 006 14.76
Belgium -0.08 0.21 5.15 -0.16 033 358
Netherlands 0.29 0.21 3.42 0.21 0.33 2.37
Switzerland 0.39 0.21 287  0.06 029  3.25
Denmark 038 020 3.12 0.21 034 230
Finland 0.36 0.17 3.84 0.34 0.27 2.46
Norway 0.30 0.20 3.42 0.32 0.3i 2.7
Sweden 012 022 409 009 033 276
G7 mean 0.28 0.16 5.93 022 024 450
All mean - 0.26 0.18 4.81 0.19 0.28 3.60

Notes: Absolute t-values. The critical value is 3.0 for test of unity at a significance
of 5 percent for 25 observations. BW = Bretton Woods.

312




HISTORY OF MONETARY REGIMES, Bordo & Jonung

Table 6. Continued ...

Convertible BW Floating rate Post-war
, ) 1959-1971 1973-1984  1947-1994
Country 'AR(1)) SE T AR(1) SE T AR() SE T
us. 0.87 015 086 078 015 1.43 062 0.10 3.76
UK 0.83 026 064 077 0.16 145 077 0.10 2.40
Germany 062 031 121 077 012 191 031 014 4.96
France 061 027 141 093 011 065 072 010 2.89
Japan 010 029 305 073 0.15 1.84 055 0.12 379
‘Canada 081 016 123 090 014 067 069 011 2.89
ltaly 052 021 226 089 012 088 034 008 7.86
Belgium 077 022 1.06 078 0.15 151 041 014 437
Netherlands = 0.40 ' 0.29 2.09 0.86 010 1.34 060 0.12 3.34
Swizerland  0.38  0.25 249  0.63 0.16 2.33 0.63  0.12 3.14
‘Denmark 051 026 1.90 087 013 099 074 0.10 259
Finland 0.09 030 3.05 091 012 077 047 012 457
Noway 028 030 242 085 015 096 062 012 3.20
Sweden 027 031 239 061 021 1.8 051 013 3.80
G7 mean 062 024 152 082 014 1.26 057 011 4.08
All mean 050 026 186 081 014 133 057 0.11 3.82

Notes: Absolute t-values. The critical value is 3.0 for test of unity at a significance
of 5 percent for 25 observations. BW = Bretton Woods.

The classical gold standard had the lowest rate of inflation of any
monetary regime for all 14 countries. 'The inter-war period displayed
mild deflation for all countties as well. The rate of inflation during
the Bretton Woods period was on average, and for every country ex-
cept France, Japan, and the Netherlands, lower than during the sub-
sequent floating exchange-rate period. The average inflation rate in
the Bretton Woods preconvertible period was considerably higher
for the 14 countries.

Evidence based on country and period averages of very low infla-
tion in the gold-standard period and of a lower inflation rate during
Bretton Woods than the subsequent floating period 1s consistent with
the traditional view on price behavior under fixed (commodity based)
and flexible exchange rates. The inflation rates had the highest de-
gree of convergence among the 14 countries during the classical gold
standard and to a lesser extent, during the Bretton Woods converti-
ble subperiod compared to the floating-rate period and the mixed
inter-war regime.
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The Bretton Woods convertible subperiod had the most stable
inflation rate of any regime. By contrast, the preconvertible Bretton
Woods period had greater inflation variability than either the gold
standard or the recent float. Evidence of a high degree of price-
stability in the convertible phase of Bretton Woods is consistent with
the traditional view that convertible fixed-rate (commodity-based)
regimes provide a stable nominal anchor. But the remarkable price
stability during this period may also reflect the absence of major
shocks.

Generally, the Bretton Woods period, especially the convertible
period, had the most rapid output growth of any monetary regime
for 14 countries. Output variability was also lowest in the convertible
subperiod of Bretton Woods, but because of higher variability in the
preconvertible period, the Bretton Woods system, as a whole, was
more variable than the floating period. Both pre-World War II re-
gimes had higher variability than their post-World War II counter-
parts.

The Bretton Woods regime also had the lowest divergence of
output variability between countries of any regime, with the mter-war
regime the highest. The greater convergence of output variability un-
der Bretton Woods may reflect conformity between countries’ busi-
ness fluctuations, created by the operation of the fixed exchange-rate
regime. It may also be due to the use of fiscal policies to counteract
business fluctuations.

Monetary growth was considerably more rapid across all countries
after World War II than before the war. There was not much differ-
ence between Bretton Woods and the subsequent floating regime,
nor between the preconvertibility period and the convertibility pe-
riod.

Money growth rates had the least divergence during the fixed ex-
change-rate gold standard and the greatest divergence in the precon-
vertible Bretton Woods period. Like inflation and real output vari-
ability, money-growth variability was lowest in the convertible Bret-
ton Woods period. But this was not the case for the preconvertible
period, which was the most variable of any regime. It also had the
greatest divergence in variability between countries. To the extent
that one of the properties of adherence to a fixed exchange-rate re-
gime is conformity of monetary-growth rates among countries, the
Bretton Woods system probably started in 1959.
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Long-term interest rates were most closely related, that s, they
had the highest degree of convergence of the means, in the classical
gold standard. These findings are similar to McKinnon’s (1988), who
views them as evidence of capital-market integration under fixed ex-
change rates. The lack of convergence in the preconvertible Bretton
Woods period reflects the presence of pervasive capital controls.
Convergence of nominal interest rates would not be expected under
floating exchange rates. Convergence of standard deviations 1s also
highest in the gold-standard period. Long-term rates were also most
stable and least divergent under the classical gold standard.

The evidence that nominal interest rates are more stable and con-
vergent between countries under the fixed, exchange-rate (com-
modity-based) gold-standard regime is consistent with the traditional
view.

In summary, the gold standard and convertible Bretton Woods
regime had the most stability of financial variables for the 14 coun-
tries. The Bretton Woods convertible regime had the best overall
macroeconomic performance of any regime. As the summary statis-
tics 1n the tables show, nominal and real variables were most stable in
this period. But the floating-rate regime on most criteria, was not far
behind the Bretton Woods convertible regime.'

These results agree with the views of Axel Lefjonhufvud (see
Bordo and Jonung, 1996) and others that convertibility rules, in the
past, have been associated with superior performance of nominal
variables. But there is little evidence that adherence to convertibility
rules has been associated with better real performance as can be seen
in a comparison between the recent float and the gold standard.

1.3.1. Inflation persistence

A second piece of evidence on regime performance is the persistence
of inflation. Evidence of persistence in the inflation rate suggests that
market agents expect the monetary authorities to continually follow
an inflationary policy or a discretionary monetary standard; its ab-
sence would be consistent with the belief that the authorities are fol-
lowing a stable monetary rule, such as the gold standard’s converti-

bility rule.

4 Qur results differ from those of Baxter and Stockman (1989) and Flood and
Rose (1993) who find little differences between macroeconomic variables across
regimes. The differences with our results reflect the use of different filters and
econometric techniques.
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Table 6 presents the inflation-rate coefficient—from the type of
AR(1) regressions on CPI inflation that was estimated by Alogosk-

oufts and Smith (1991)—to capture the effects of persistence for the
14 countries over successive regimes since 1880 and the standard er-
rors and the Dickey-Fuller tests for a unit root.

Thea raarl ~ Alaenskonufis and Smith (10()1\ show an

The results, as in Alogoskoufis and Smith (1991), sho n
in inflation persistence for most countries between the classical gold-
standard and the inter-war periods, and between the inter-war and
the post-World War II periods as a whole. Within the post-World
War II period, inflation persistence is generally lower (with the ex-
ceptions of France, Japan, Sweden, Denmark, and Finland) in the
preconvertible Bretton Woods period than the convertible period.
This suggests that though rapid inflation characterized the immediate
post-World War II period, market agents may have expected a return
to a stable price regime. The higher persistence degree in the con-
vertible regime suggests this expectation lost credence. Evidence that
persistence was generally highest during the tloat may imply the pub-
lic’s realization that there was no longer a stable nominal anchor.

crease

1.3.2. Demand and supply disturbances

An important issue is the extent to which the performance of alter-
native monetary regimes (as shown by data in the preceding tables)
reflects the operation of the monetary regime in constraining policy
actions or the presence or absence of shocks to the underlying envi-
ronment. One way to shed light on this issue, following earlier work
by among others Bayoumi and Fichengreen (1994), 1s to identify un-
derlying shocks to aggregate supply and demand. According to them,
aggregate supply shocks reflect shocks to the environment and are
independent of the regime. But aggregate demand shocks probably
reflect policy actions and are specific to the regime.

The approach used here to calculate aggregate supply and demand
shocks is an extension of the bivariate structural vector autoregres-
sion (VAR) method developed by Blanchard and Quah (1989). Fol-
lowing Bayoumi and Eichengreen (1994), we estimated a two-variable
VAR in the rate of change of the price level and output. Aggregate
demand disturbances and aggregate supply disturbances are identified
from the estimated VAR residuals by assuming that the demand and
supply disturbances are orthogonal (uncorrelated) and that the de-
mand disturbances have only temporary impact on output. Both
disturbances may have a permanent impact on prices, and the supply
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disturbances may also have a permanent impact on output. Over-
identifying restrictions, that demand shocks are positively correlated
with prices and that supply shocks are negatively correlated with
prices, can be tested by examining the impulse response functions to
the shocks.”

The method has important limitations, which suggest that the re-
sults should be viewed with caution. The key limitation is that one
can easily imagine frameworks in which demand shocks have perma-
nent effects on output, while supply shocks have only temporary ef-
fects.

We estimated supply (permanent) and demand (temporary) shocks
using annual data for each of the 14 countries during alternative re-
gimes in the 1880-1994 period. The VAR estimates are based on four
separate sets of data (to the extent available): 1881-1913, 1920-1938,
1947-1971, and 1971-1994.° (The war years are omitted primarily not
because of missing data but because of exceptional political condi-
tions.) The VARs have two lags. We also did the estimation for ag-
gregated price and output data for the 14 countries.’

Table 7 presents the standard deviations of supply and demand
shocks for the 14 countries by regimes. We also present the standard
deviations of the G7 and total aggregate demand and supply shocks.
We show, following Bayoumi and Fichengreen (1994), the weighted
average of the individual country shocks.

Table 7 shows for the total aggregate and the G7 aggregate that
the convertible Bretton Woods regime was the most tranquil of all
the regimes—neither supply nor demand shocks dominated. But it
was not that much less turbulent than the succeeding float. Unsur-
prisingly, the inter-war period shows the largest supply and demand
shocks. 'The classical gold standard was characterized by supply and
demand shocks considerably greater than the recent Bretton Woods
convertible period.

5 These results are available upon request from the authors.

¢ We included a linear trend in the estimated VARs to capture the general decline
in inflation rates during the floating exchange period. The inflation rate is far from
being stationary in several countries during this period, which the results in Table 6
support (persistence of CPl-inflation). The linear trend is included for every
country and period to retain symmetry. But only the results for the floating ex-
change period are significantly different.

7 The aggregated data 1s computed for the different periods using GDP weights in
1913, 1938, 1970, and 1994. Maddison (1995) provides real GDP in common cur-
rency.
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Table 7. Demand (D) and supply (S) disturbances, 1881-1994.
Annual data: standard deviation.

Classic Inter- Entire Preconvertible
gold war BW BW
) ) 1881-1913  1920-1938  1947-1971 1947-1958

Country D S D S D S D s
us. 248 445 572 1 570 216 @ 197  3.05 273
UK 254 214 120 368 @ 174 194 : 182 279
Germany 227 227 283 484 178 188 157 263
France 438 369 544 1 499 235 165 347 205
Japan 486 329 512 @ 364 289 208 378 232
Canada 190 193 554 563 231 227 350 289
Italy 267 242 675 | 405 259 221 3.60 268
Belgium 2.01 158 3.02 @ 1.39
Netherlands = 1.72 316 260 254 3.04 293
Switzertand = 2.06 . 3.56 . 1.81 222 173 2.86
Denmark 265 @ 2.81 328 | 1.87 @ 184 : 239 217 2.12
Finland 224 222 353 283 603 240 889 239
Norway 244 134 479 | 353 | 442 ' 1.61 6.33 | 1.67
Sweden 277 192 238 338 389 193 592 192
G7 total 199 « 209 @ 3.11 327 222 173 333 @ 240
G7average = 1.84  2.11 226 @ 354 131 124 : 184 173
G7 spread 467 523 799 6.60 341 2.84 410 3.33
All total 1.86 194 282 303 22t 168 332 233
All average 1.74 £ 195 206 328 @ 1.33 117 1.89 1.61
All spread 573 639 947 | 837 462  4.02 569 475

Notes: Total = Estimated VAR with the weighted mean of growth and inflation.

Average = Weighted average of shocks in the individual countries.

Spread =

Mean of weighted standard deviation of the individual country’s shocks.

The VAR model is estimated only for the Bretton Woods (BW) petiods.

Source: See the appendix.
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Table 7. Continued ...

Convertible BW Floating rate Post-war
) ~1959-1971 1973-1994 1947-1994

Country D S D S D S
U.s. - 1.45 1.26 160 185 = 183  1.89
UK 173 114 278 269 @ 227 229
Germany 1.85 1.47 1.56 1.46 = 164 = 1.65
France 179 1.60  1.51 1.47 1983 = 153
Japan 3.14 1.91 1.77 2.30 2.34 217
Canada 0.70 1.78 207 2.35 2.18 2.26
Italy 1.65 1.68 2.60 1.69 257 = 194
Belgium 117 | 147 165 @ 196 = 1.8 1.76
Netherlands 2.35 2.33 1.49 1.62 211 2.10
‘Switzerland 162 2.01 1.74 191 178 206
Denmark . 156 217 .~ 139 @ 183  1.66 2.14
Finland 255 263 3.35 239 488 2.49
Norway 2.55 1.87 | 3.21 1.67 3.82 1.60
Sweden 0.92 1.74 2.78 1.44 3.39 1.68
G7total ~ 0.96 0.91 135 153 182 1.63
G7 average 099 = 078 124 147 126 1.33
G7 spread 3.10 2.52 2.67 262 298 @ 2867
Al total 095 091 | 130 149 180  1.58
All average 0.97 0.77 1.23 1.42 127 1.28
All spread 4.00 3.55 3.56 3.46 4.01 3.67

Notes: Total = Estimated VAR with the weighted mean of growth and mflation.
Average = Weighted average of shocks in the individual countries. Spread =
Mean of weighted standard deviation of the individual country’s shocks.

The VAR model is estimated only for the Bretton Woods (BW) penods.

For individual countries, the Bretton Woods convertible period
had the lowest demand shocks in nine countries and flexible rates in
most others. Supply shocks were lowest i most countries in the
floating period. But the difference between the convertible Bretton
Woods period and the float was not great in any country. The inter-
war period was the most volatile. Both types of shocks were the larg-
est in virtually every country. In most countries, supply shocks and to
a lesser extent, demand shocks were greater in the gold-standard pe-
riod than in the post-World War I1 period.

Dispersion of demand shocks across countries is somewhat higher
when comparing the gold standard with the post-World War II re-
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gimes. Here, the floating regime displays the highest degree of con-
vergence. (Dispersion is measured by the GNP-weighted standard
deviation of individual country shocks around the total aggregate.)
Dispersion 1s much greater in the inter-war period. Dispersion of
supply shocks 1s considerably greater during the gold standard and
the inter-war periods than in any of the post-World War II regimes.
So demand and supply shocks evidence complements the evi-
dence above on stability and persistence. For the 14 countries, higher
demand and especially higher supply shocks characterized the gold
standard more than post-World War 11 regimes. Within that period,
the convertible Bretton Woods and the float were relatively stable.

1.4. The durability and collapse of international
exchange-rate regimes

Evidence in Section 1.3. raises the question of why the classical gold
standard was so durable in the face of substantial shocks (it lasted
about 35 years), whereas Bretton Woods was so fragile (the converti-
ble phase lasted only 12 years) in the face of the mildest shocks in the
past century.

One possible answer 1s a more rapid price and output adjustment
to shocks during the gold standard than during post-war regimes. As
a measure of responsiveness of prices and output to the aggregate
supply and aggregate demand shocks in Table 7, we calculated the
mean absolute lag of the impulse response functions underlying the
calculations of the shocks in Table 7.® Table 8 presents these meas-
ures and shows that the response of output to demand shocks for
the total aggregate and for several individual countries was more
rapid during the gold standard than during the post-war regimes—
and within the post-war regimes was slightly more rapid under the
Bretton Woods than under the float.

8 For a description of the calculations see Bordo (1993a, note 55). The undetlying
impulse response functions are available from the authors upon request.
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Table 8a. Average adjustment time, 1883-1994. Annual data.

Classic Inter- Bretton Floating Post-
goid war Woods exchange war
Country 1881-1913 1920-38 1947-71 1973-94 19498-94
u.s. a 3.28 2.92 1.89 3.09 203
b 159 236 167 287 217
c 1.98 201 1.56 2.94 1.61
d 2.50 2.15 2.14 2.84 1.95
UK a 2.57 2.30 3.14 3.12 3.62
b 206 218 2.30 3.19 6.10
c 1.96 127 273 . 237 2.06
d 3.18 3.14 2.74 2.90 3.13
Germany a 302 392 437 289 = 322
b 230 282 3.33 2.51 2.93
c 2.01 2.42 3.05 2.88 1.92
d 2.33 3.18 4.89 3.54 2.50
France a 1.89 3.34 3.51 210 224
b 1.56 277 3.19 271 . 242
c 18 214 2.01 1.89 1.70
d 2.32 4.45 4.15 2.10 1.93
Japan a 274 9.30 3.46 3.08 3.22
b 1.81 8.76 2.47 ~3.10 2.63
c 2.24 929 310 231 2.14
d 1.60 7.29 4.23 2.86 1.35
Canada a 2.43 ' 3.11 3.05 2.53 2.73
b 2.16 2.74 1.80 2.45 2.41
c 1.61 1.69 2.33 2.07 1.53
d 2.49 1.94 2.99 2.32 2.82
Italy a 256 547 ¢ 310 = 201 o 2n
b ~2.60 3.79 - 3.01 1.81 419
c 3.00 4.87 3.19 1.46 2.89
d 2.72 : 3.36 3.77 2.23 4.38
Belgium a - - 3.50 3.15 1.82
b o o 337 1 214 1.91
c - - 363 . 252 1.66
d - - 417 2.64 3.61
Netherlands a - 291 1.91 3.64 2.49
b - ‘ 2.65 1.85 3.06 245
c - 1.74 ~ 1.55 1.99 1.54
d | - 3.28 2.47 4.43 2.69

Notes:  a = temporary (demand) shocks® effect on real GNP, b = temporary
(demand) shocks” effect on the price level, ¢ = permanent (supply) shocks’ effect
on real GNP, d = permanent (supply) shocks’ effect on the price level.
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Table 8b. Average adjustment time, 1883-1994. Annual data.

Classic Inter- Bretton Floating Post-
gold war Woods exchange war

Country 1881-1913 1920-38 1947-71 1973-94 1949-94
Switzerland a 236 - 4.32 3.91 3.59
b . 182 - 312 323 | 292

c 145 . - 299 2.98 242
d 2.21 - 3.18 4.05 3.02
Denmark a 3.08 5.34 344 3.34 3.19
b 2.27 4.34 2.26 2.05 6.31

c 185 362 28 205 197
d 2.29 4.16 3.52 2.52 6.38
Finland a .40 217 . 807 511 360
b 3.84 222 1.69 2.52 178
c 2.97 2.18 414 - 4.07 2.64
d 4.30 2.05 3.17 4.85 3.53
Norway a 229 352 1.83 2.55 2.83
b 153 . 352 1.6 1.28 2.05
c 196 = 182 148 ° 1.82 1.54
d 2.61 4.44 2.18 1.77 2.71
Sweden a 2.22 4.32 2.47 5.30 2.54
b 160 3.13 2.04 4.38 - 1.80
c 1.58 2.64 222 4.03 1.81
d 2.09 4.42 3.05 403 2.24
G7 average a 264 . 434 3.22 2.66 2.82
b 201 =~ 3.63 2.54 2.66 3.26

c 2.09 3.37 2.57 2.27 198

d 2.45 3.64 3.56 2.68 2.58
All average a 2.70 405 = 322 3.26 2.85
b ' 209 . 3.42 2.38 2.66 3.01
c 2.04 2.97 2.62 253 196
d 2.55 3.65 3.33 3.08 3.02
G7 total a 2.42 2.81 2.66 3.35 2.24
b 1.28 240 261 328 2.36
c 1.91 1.93 1.76 2.60 1.60
d 1.74 2.10 1.82 2.77 1.61
All total a 2.43 2.94 2.61 3.31 2.26
b 1.28 2.53 2.59 3.32 2.41
c 1.93 1.93 1.67 2.51 1.60
d 174 . 224 1.93 256 1.60

Notes: a = temporary (demand) shocks’ effect on real GNP, b = temporary
(demand) shocks’ effect on the price level, ¢ = permanent (supply) shocks” effect
on real GNP, d = permanent (supply) shocks’ effect on the price level.
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In the case of supply shocks the responsiveness of output was most
rapid in the Bretton Woods period. The response of prices to de-
mand and supply shocks was more rapid during the gold standard
than the post-war regimes for the aggregate and most countries.
Within the post-war period, it was considerably more rapid under
Bretton Woods than under the floating period.

Perhaps the gold standard was able to endure the greater shocks
that it faced owing to greater price flexibility and greater factor mo-
bility before World War 1. Or, the gold standard was more durable
than Bretton Woods because before World War I the suffrage was
limited. Central banks were often privately owned, and before
Keynes, there was less understanding of the link between monetary
policy and the economic-activity level. So there was less of an incen-
tive for the monetary authorities to pursue full-employment policies,
which would threaten adherence to convertibility.

An alternative explanation for the relative longevity of the inter-
national gold standard and the short life of Bretton Woods may be
attributed to the design of the monetary regime and specifically the
presence or absence of a credible commitment mechanism (or a
monetary rule).

Both the classical gold standard and the Bretton Woods systems
can be viewed as following a series of rules based on the convertibil-
ity of domestic currency into gold. Under the classical gold standard,
the monetary authorities committed themselves to fix the prices of
their currencies in terms of a fixed weight of gold and to buy and sell
gold freely in unlimited amounts. The pegged gold price served as a
commitment mechanism to prevent monetary authorities from pur-
suing otherwise time-inconsistent policies (Bordo and Kydland,
1995)—see Section 1.2.

The gold-standard rule followed in the century before World
War I can be viewed as a form of contingent rule or rule with escape
clauses (Bordo and Kydland, 1995). The monetary authority would
maintain the standard—keep the price of the currency in terms of
specie fixed—except if a well understood emergency, such as a major
war, occurs. In wartime, it may suspend gold convertibility and issue
paper money to finance its expenses, and it can sell debt issues in
terms of the nominal value of its currency, on the understanding that
debt will eventually be paid off in specie. The rule is contingent in the
sense that the public understands that the suspension will only last
for the duration of the wartime emergency plus some period of ad-
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justment. It assumes that afterward, the government will follow the
deflationary policies necessary to resume payments at the original
parity.

The classical gold-standard regime was successful until it was sus-
pended at the outbreak of World War L It worked because the credi-
ble commitment by the monetary authorities of the core countries to
maintain convertibility above all else, allowed the contingency clause
to accommodate major shocks, and because central-bank coopera-
tion eased market pressure in the face of speculative attacks.

The inter-war gold-exchange standard, which prevailed for only
six years was an attempt to recreate the classical gold standard with
lower gold reserves and greater freedom for domestic financial policy.
Because monetary policy was highly politicized in many countries, the
commitment to credibility was not believed by the public, and de-
valuation would have led to destabilizing capital flows. Unlike the
prewar gold standard, central-bank cooperation was ineffective
(Hichengreen, 1992). The system collapsed in 1931 and subsequent
years in the face of the shocks of the Great Depression.

Bretton Woods was the world’s last convertible regime. It can be
viewed within the context of the gold-standard rule, although it is a
distant variant of the original gold standard. The architects of the
1944 Bretton Woods conference created an adjustable-peg exchange-
rate system. John Maynard Keynes (the U.K.) and Harry Dexter
White (the U.S.) wanted to combine the flexibility and freedom of a
floating-rate system with the nominal stability of the gold-standard
rule for policymakers. Under the rules of Bretton Woods, only the
U.S. as central-reserve country and provider of the nominal anchor,
was required to peg its currency to gold; the other members were
required to peg their currencies to the dollar (Bordo, 1993b).

They were encouraged to use domestic stabilization policy to off-
set temporary disturbances. The Bretton Woods system had an es-
cape clause for its members. A change in parity (the adjustable peg)
was allowed in the face of a fundamental disequilibrium, which could
encompass the contingencies under the gold-standard rule. But it was
not the same as under the gold standard, because it did not require
restoring the original parity. Capital controls were encouraged to give
members a degree of policy autonomy. The rule for members (other
than the U.S.) was enforced, as under the gold standard, by access to
U.S. capital and to the IMI’s resources.
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Ultimately the system was successful as long as the U.S.—the
nominal anchor to the system—maintained its commitment to con-
vertibility, that is, maintained price stability. As events turned out, by
following highly expansionary monetary and fiscal policies to finance
the Vietnam War, beginning in the mid 1960s, the U.S. attached more
importance to domestic concerns than to its role as the center of the
international monetary system, thus weakening the system until its
collapse in 1971.

Although the Bretton Woods system can be interpreted as one
based on rules, the system did not provide a lasting credible com-
mitment mechanism. The U.S. was unwilling to subsume domestic
considerations to the responsibility of maintaining a stable nominal
anchor. At the same time, other major industrialized countries be-
came increasingly unwilling to follow the dictates of the U.S.-imposed
world inflation rate.

1.5. Lessons from the history of international
monetary arrangements

We draw two lessons from the history of international monetary ar-
rangements. First, although the classical gold-standard regime pro-
vided a credible commitment mechanism before World War I, a re-
turn to the gold standard is not a likely prospect for the international
monetary system today. The many problems associated with a gold
standard discussed in Section 1.2 suggest that alternative credible
rules would be superior. Indeed, in the absence of the credible nomi-
nal anchor provided by the gold convertibility, major countties can
design credible monetary-policy rules to get domestic price stability
without the cost of giving up their policy autonomy. In addition, the
economic and political environment during the gold standard differed
from today’s environment.

Proposals, such as Knut Wicksell’s price-stability norm and David
Davidson’s constant, nominal-wage-level norm, Milton Friedman’s
(1960) constant money-growth rule, and the McCallum (1989), Melt-
zer (1987) and Feldstein and Stock (1994) recommendations for a
monetary-base rule with feedback, could provide a credible commit-
ment mechanism to ensure a greater price-stability degree than under
the variants of the gold standard. Or institutional arrangements re-
cently adopted by several countries to create an independent central
bank, whose sole responsibility is to preserve price stability (inflation
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targeting), may also provide the needed foundations for a credible
commitment to price stability (Leiderman and Svensson, 1995).

The second lesson, stemming from the experience of Bretton
Woods and the EMS, is that pegged (but adjustable) exchange-rate
systems do not work for long no matter how well they are designed.
Pegged exchange rates, capital mobility, and policy autonomy just do
not mix. True, European countries may form a currency union with
perfectly fixed exchange rates if member countries are wholeheart-
edly willing to give up domestic-policy autonomy but the likelihood
that the U.S, Japan, and even Germany {(or a future EMU) would be
willing to accept the loss of sovereignty entailed by moving back to a
global system like Bretton Woods, as has been recently advocated,
seems remote to us.

The advent of general floating in 1973 and its longevity suggests
that the lessons of Bretton Woods have been well learned. Major
countries, such as the U.S,, are not willing to subject their domestic
policy autonoimy to that of another country whose commitment they
cannot be sure of in an uncertain world, nor to a supernational
monetary authority they cannot control. The key advantage of float-
ing stressed a generation ago by Milton Friedman and Harry John-
son—the freedom to pursue an independent monetary policy—still
holds today, at least for major countries.

2. The history of monetary unions

A monetary union or a unified currency area is the extreme version
of a fixed exchange-rate monetary regime (see Table 1). The essence
of a monetary union is that all the member states or entities adopt
the same currency as a unit of account, medium of exchange, and
store of value. This implies that the monetary union has one ex-
change rate toward the rest of the world.

We suggest that the history of monetary unions is most easily un-
derstood 1f we make a distinction between national monetary unions
and multinational monetary unions. By a national monetary union we
mean that political and monetary sovereignty go hand in hand.
Roughly speaking, the borders of the nation-state are the borders of
the monetary area. For example, within the British monetary union
comprising England, Scotland, Wales, and Northern Ireland, Scottish
commercial banks still issue bank notes. These notes are perfectly
interchangeable for Bank of England notes. Or in the U.S., each of
the Federal Reserve Banks issues dollar bills perfectly acceptable in
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every reserve district—a five-dollar bill issued by the Federal Reserve
Bank of Richmond is always and perfectly interchangeable with a
tive-dollar bill from any of the other Federal Reserve Banks. A na-
tional monetary union has, as a rule, one single monetary authority,
commonly a central bank.

By a multinational monetary union we mean an international
monetary cooperation among several independent countries based
on permanently fixed exchange rates between their currencies. Multi-
national monetary unions occur when independent nation states link
their monies together through a pertectly fixed exchange rate so that
one country’s money is perfectly exchangeable for another member
country’s at a fixed price. Indeed an extreme example of this would
be that all the member states use the same currency. Generally, there
is no common monetary authority in a multinational monetary union.
An example of such a union is the Scandinavian monetary union,
which had one common currency, the Scandinavian crown, and three
members: Sweden, Norway, and Denmark. Fach member maintained
its own central bank.

Next, we would like to stress a distinction between the monetary
union per se and the type of monetary policy pursued within the un-
ion. Adoption of a common money by several states (members) can
be consistent with alternative sets of institutional arrangements gov-
erning monetary policy, ranging from complete laissez-faire to
monolithic central banking. This distinction is illustrated in the fol-
lowing account, which shows that monetary unions, once created,
differed substantially depending on the evolution of monetary insti-
tutions or arrangements. The currencies could be unified without
specitying any particular rule for governing monetary policy as seen
from the following account, which focuses on three national mone-
tary unions: the U.S., the Italian and the German monetary unions
and two multinational monetary unions: the Latin and the Scandina-
vian monetary unions. Here, we deal primarily with the monetary ex-
perience of the late 18th century and the 19th century.

2.1. National monetary unions

2.1.1. The U.S. monetary union

Because all the colonies were founded, chartered, and to some extent
administered by the Iinglish government, English monetary regula-
tions and practices strongly influenced their monetary systems. The
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principle medium of exchange in the colonies, as in England, was
silver coins denominated in pounds, shillings, and pence. No banks in
the modern sense existed, so there were no deposits or bank notes
(McCallum, 1989, Chapter 15).

One problem from the beginning was that the British Navigation
Acts discouraged the export from England of English silver coins
and the colonies were prohibited from setting up their own mints. So
the bulk of coins used were Spanish silver coins, called pieces of ezght or
dollars. All the colonies throughout the 17th and 18th centuries com-
plained of a perennial shortage of silver. This may have reflected the
tendency of developing countries to run chronic balance of payments
deficits. It may also have reflected deterioration in the quality of
Spanish silver coins i an era before modern milling and minting
techniques had been invented (Redish, 1984).

To counteract the shortage of specte, which was commonly be-
lieved to be a deterrent to continuous growth and prosperity, colonial
governimeiits resorted to several techniques. One was to legally de-
clare that an ounce of silver in a specified coin was worth more shil-
lings in the colony in question than elsewhere, which was equivalent
to a modern devaluation. The English government prohibited the
practice in 1692. A second device was the use of commodity money.

The third device, and the one most commonly used, was the issue
of paper money in one of two forms: land-bank bills, which were
IOUs based on the security of mortgages and bills of credit—notes
issued by the colonial government promising to repay the holder in
specie at some future date based on the collection of taxes. These
bills were freely transferable without endorsement from holder to
holder, were issued in convenient denominations, and were printed in
a form similar to today’s money. These bills of credit came to be
quickly accepted as a medium of exchange and served as a major
form of colonial currency.

In the first half of the eighteenth century, the New England colo-
nies and South Carolina issued sufficient amounts of paper monies to
displace all specie from the money supply and thus force the colony
off the fixed exchange-rate specie standard. This led to rapid inflation
and depreciating exchange rates (Michener, 1987; McCallum, 1992).
Other colonies (most notably the Middle Atlantic states) did not issue
enough paper money to displace specie, so their experiences were
associated with low inflation and stable exchange rates.
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In reaction to the New England experience of high inflation from
1720-50, the British Board of Trade imposed the Currency Act of
1751, which prohibited those colonies from issuing bills of credit not
fully backed by specie. The prohibition on paper money issue was
extended to the other colonies in 1764—although not universally
followed (Perkins, 1994, pp. 42-55).

The American revolutionary war was largely financed by the issue
of fiat money by the Congress (the continentals) and by the states
(bills of credit). During the War of Independence (1776-1783) paper
money issues (at the rate of 50 percent per year in the first five years
of the war) generated a very rapid inflation rate of over 65 percent
per year and rapid depreciation of the exchange rate. The intlation
ended after a currency reform in 1780 under which the federal gov-
ernment stopped issuing bills of credit, and the states agreed to ac-
cept outstanding bills in payment of taxes at 40 dollars to 1 in specie
(a value much lower than the exchange rate of 1780) until 1783, after
which date the continental would become worthless.

After the war during the Confederation period (1783 to 1789), the
states continued to issue bills of credit, some of which were credibly
backed by future taxes and some of which were not. So problems
similar to the colonial era reemerged. Rolnick et al (1994) focus on
two: excessive volatility of exchange rates leading to exchange-rate
risks and high transactions costs; and competitive seigniorage.9

The U.S. monetary union was created with the signing of the
Constitution in 1789. The constitution gave the Congress the sole
power to coin money and regulate the value thereof. Moreover, the
Coinage Act of 1792 defined the U.S. dollar in terms of fixed weights
of gold and silver coins, placing the country on a bimetallic standard.
In 1792, establishment of a national mint in Philadelphia secured the
foundations for an etfective currency area.

While the Congress was given the exclusive power to coin money,
the states were allowed to charter commercial banks and to regulate
their note issuing activity. All bank notes had to be convertible into
specie. In the eatly decades of the 19th century, bank note issue var-
ied considerably and various bank notes circulated at a discount. And
there is evidence that the price level may have been higher in the
West than in the East (Fraas, 1974).

° Rolnick et al. (1994) discuss the examples of Rhode Island and North Carolina,
which required out-of-state creditors to be paid only in depreciating local currency.
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The movement to a complete monetary union with a more uni-
form nation-wide price level was aided by the practices of the First
Bank of the U.S. (1791-1811) and the Second Bank of the U.S. (1816-
1836). Neither Bank was designed as a modern central bank but as a
public bank. Both banks were sutficiently well capitalized to be able
to provide the government with medium-term bridge loans to fi-
nance shortfalls in government tax receipts. Both were also intended
to provide loans to the private sector to spur economic development.
It was deemed imperative that they hold sufficient specie reserves to
always maintain convertibility of their notes. One of the practices of
both banks was to enforce the convertibility of state bank note issues
and to transfer specie among regions. One authority (Fraas, 1974)
argues that the policies of the Second Bank of the U.S. created an
etfective unified currency with a uniform national price level by 1830.

In 1836, after the demise of the Second Bank of the U.S., the U.S.
had no form of a central bank until the establishment of the Federal
Reserve System in 1914, But the U.S. Treasury served as 2 monetary
authority and maintained specie convertibility. Although the 19th
century was characterized by considerable banking instability, the
monetary union remained intact except for the Civil War period
(1861-65) when the Confederate states issued their own fiat currency.
So monetary unification of the U.S. was not finalized until long after
political unification.

2.1.2. The Italian monetary union

In the 1860s, the main reason for the establishment of a currency
union on the Apennine peninsula was that the area now known as
Italy was politically unified. In 1861, the political unification process,
led by the Kingdom of Sardinia, was completed.”” Before 1861, fi-
nancial matters were widely disparate among the various small Italian
states. In 1859, as many as 90 different metallic currencies were legal
tender."" Major banks in the small states also issued bank notes that
served as legal tender in their respective regions. The vast amount of
different currencies was commonly regarded as a trade barrier. To get

10 Venetia was incorporated i 1866 after Italy had participated on the Prussian
side in her war against Austria. The Papal States were incorporated in 1870 when
France, which until then had acted as a protector of the sovereignty of the Papal
States, was engaged in war with Prussia.

1 Sannucci (1989, 260).
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more than a 4e jure unified Italy, measures were also taken to turn the
country into a monetary union.

The issue of coins was quickly resolved. During a brief transition
period, four currencies were accepted, while all other old currencies
were exchanged into these. In 1862, a new, unified coinage system
was introduced based on the lira of Sardinia. All pre-unification coins
and paper monies were abolished and exchanged for coins denomi-
nated in the new lira, incidentally equal in value to the French franc.
A bimetallic currency standard was preferred, primarily to conform
to the monetary system of Italy’s major trading partners and to ac-
commodate the dominance of silver coins in southern Ttaly.”” The
currency ratio between silver and gold was set at the European stan-
dard of 15.5. When Italy introduced the lira, the price of gold was
falling, which created a shortage of silver coins. The legislators acted
by lowering the silver content of coins to 83.5 percent instead of the
customary 90 percent. This led to an export of silver coins, a phe-
nomenon that was enhanced by the suspension of convertibility a
few years later.”

No immediate action was taken to set up one monetary authority.
Several regional banks were issuing notes and performing central
bank functions. But the Banca Nagionale nel Regno d’Italia (BNR) held a
leading position among banks, partly by being the largest bank in op-
eration and partly by being the bank of the state that led the political
unification process. The BNR was formed by the previous national
bank of Sardinia, which absorbed some other state banks in the
process.

Italian monetary research does not clearly explain why one
monetary authority was not created after unification. Apparently, it
was not due to opposition toward monetary unification. Given that
Sardinia imposed its system on the rest of the country in a wide range
of areas, neglecting the preferences of other states, it seems unlikely
that it would have backed down if it wanted to set up the BNR as the
central bank of Italy. Several explanations have been put forward.
Fratianni and Spinelli (1985) suggest that it was simply a result of the
general belief at the time that banking was like any other industry. So
Italy would gain from competition among issuing banks just as com-
petition in other industries was considered to enrich the economy.

12 See also the section on the Latin monetary union.
13 For an account of the fineness of coins, see the section on the Latin monetary
union.
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As another possible explanation, Sannucci (1989) argues that before
unification, regional commercial banks were credit institutions and
note issuers. The general concept of Italian banking of the time was
to combine these two functions. Money was created as bank notes, in
response to demands for credit. The central government may have
concluded that the creation of one central bank would have de-
stroyed or severely impaired the functioning of commercial banks at
the local level and that the cost of this would exceed the benefits of
control of the supply of paper money by a central bank.

When Italian monetary umﬁcatlon occurred in 1862, almost the
entire money stock consisted of comns. Because the supply of gold
and silver regulated the supply of coinage, the fluctuations in the
Italian money stock followed the international pattern. The share of
coins in the money supply remained stable until the mid 1860s, which
indicated that as long as bank notes were convertible into specie the
rnultip icity of issuing banks did not create a problem.

Dut 11 ult lllb[ uAu UL Luc J.OUUo the 5uvcuuu il
sharply, which worsened the strain already put on pubhc ﬁnances by
the central government that assumed responsmulty for the debt of
the previous states. Italian bond prices fell abroad, which drove spe-
cie out of Italy, leaving the reserves of the commercial banks danger-
ously low and restricting their ability to lend to the government. To
come to terms with the new situation, the government declared bank
notes inconvertible into specie in 1866, corso forgose, in the language of
the day.'" The government received a large loan in notes from the
BNR after this step. In return, the position of the BNR was
strengthened. The notes of other banks were made legal tender and
at the same time convertible into BNR notes. But BNR notes were
not convertible into their notes. Thus BNR notes served as reserves
for other banks.

The Italian money stock rose by 29 percent in 1866 and by 9 per-
cent in 1867, which produced a depreciation of the lira."”” The ar-
rangement with BNR notes as reserves gave the government an in-
strument to control the money supply and was initially successtul in
lowering inflation and increasing the value of the lira. But because the
government deficit rose again, the money supply was once again al-
lowed to rise. And the issuing and inconvertibility of paper money
drove coins out of the country. The ensuing shortage of small de-

14 Corso forzgoso translates broadly as forced circulation.
15 Fratianni and Spinelli (1985, p. 484).
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nomination coins led many smaller banks to put notes illegally in cir-
culation. In 1874, these developments led to legislation, which stated
that the remaining six currency-issuing banks held the right to print
legal-tender bank notes. The government restricted the volume."

In 1884, the corso forzoso ended. Convertibility resumed, and the lira
returned to gold parity. The notes of the six remaining note-issuing
banks exchanged for each other, on a one-to-one basis, although the
parity was not stipulated by law. As a consequence of the e facto tixed
exchange rate between the notes, any bank had an incentive to in-
crease its stock of notes. The risk of the government discovering an
over-issue was small. And deteriorating government finances in-
creased the likelthood that any illegal over-issue of notes would be
legalized.

In 1891, a liquidity crisis was pending because of the low levels of
reserves relative to outstanding notes. The government, as expected,
responded by legalizing the total volume of notes in circulation by
lowering the reserve requirements. An ensuing enquiry into the state
of the banking system, completed in 1893, led to a major restructur-
ing of the banking system. The Banca d’ltalia was formed as an amal-
gamation between the BNR and two Tuscan banks. The three re-
maining note-issuing banks were put under direct state supervision.”’
Despite these measures, specie continued to flow out of Italy. The
lira depreciated, mainly due to the failure to reduce the excess issue of
notes. The outflow triggered another liquidity crisis. In 1894, bank
notes once again were declared inconvertible into specie.

As part of the 1893 reshaping of the banking system, the govern-
ment and the banks agreed to restrict the note issue to three times
the volume of specie. In the long run, this proved successtul. The
success mainly occurred because the Banca d’ltakia was established as
the leading note 1ssuer with 75 percent of total circulation. Fiscal dis-
cipline contributed to making the period up until World War I one of
monetary stability with an appreciating lira.

16 The six banks were the BNR, the southern banks Bawco di Napoki and Banco di
Sicilia, the Banca Romana (previously the bank of the Papal States), Banca Nazionale
Toscana and Banca Toscana di Credito.

7 The newly created Banca d'Italia, the Banco di Napoli and the Banco di Sicilia. The
Banca Romana went into liquidation in 1893. The BNR took over its business.
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The formation of the Italian monetary union, as the formation of
the U.S. monetary union, occurred after political unification.

2.1.3. The 19th-century German monetary union

The German monetary—and political—unification process pro-
ceeded stepwise. So scholars do not agree when the most important
step toward monetary unification occurred. Holtfrerich (1993) sug-
gests that the unification of coinage in 1857 represents the major, if
not the final, achievemeiti towaid a imonetary union. Others, such as
Kindleberger (1981) thinks that the creation of the Reichsbank in 1875
was the most important step. The disagreement has important impli-
cations; in the former case, monetary unification preceded political
unification and in the latter case, vice versa.

Before German monetary unification, each principality and free
town issued its own coins and, in some cases, paper money. Because
many of the principalities were small, it was inevitable that their coins
spread across their borders, as an accompaniment of the free tlow of
migration within the Dentscher Bund. Many foreign coins, not least of
French origin, also circulated within Germany. Money exchanges
were common and profitable.

The diversity of coins was perceived as a great nuisance. Mer-
chants and industrialists, often with a liberal orientation, became the
main proponents of unified economic and monetary conditions to
reduce transaction costs emanating from the monetary disarray, while
the governments of the principalities resisted, safeguarding their
seigniorage gains.

In 1834, all internal customs barriers were removed. This agree-
ment, known as the Zo/verein, also proposed that the various coinage
systems should be integrated into a common standard. So far, Ger-
many could roughly be divided in two areas, each using the same unit
of account and, apart from Bremen, each operating on a silver stan-
dard."” The southern states were the first to respond to the spirit of
the Zo/lverein by signing the Munich Coin Treaty in 1837. One year
later, the statutes of this treaty became part of a more general agree-
ment among all the states of the Zo/verein, the Dresden Coinage
Convention, which provided further standardization. This treaty
stipulated that each state had to choose between the thaler, the unit

18 The two areas did not have a common currency because the metal content of
coins and system of fractional money differed across regions.
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of account of the north and the gulden, the unit of account of the
south. The thaler and the gulden were explicitly linked to silver and
to each other with one thaler being valued at 1.75 gulden. All mem-
ber states were required to withdraw from circulation all coins not
adapted to the new standard, whether due to wear and tear or de-
basement at the mint.

The Dresden Convention created a double currency standard vir-
tually all over Germany. But some states had not joined the Zolerein
and did not participate in the convention.” Each state still retained
the right to determine how to divide the currency into petty coins. In
practice, following the Dresden treaty, the Prussian one-thaler coin
dominated the circulation throughout Germany, even gaining general
acceptance in the southern regions that were on the gulden standard.

The Vienna Coinage Treaty of 1857 constituted a further step to-
ward monetary unification. The treaty incorporated Austria into the
Dresden arrangement by fixing the exchange rate of 1 thaler to 1.5
Austrian gulden and to 1.75 south German gulden.” The amount of
small-change coins that each state could issue was regulated. The old
fractional coins issued at the century’s start were withdrawn. All ex-
isting one-thaler coins were granted legal tender status and every state
was given the right to mint one-thaler Vereinsminze. Gulden coins
and thaler coins of other denominations remained legal tender in
their respective regions. The new one-thaler Vereinsmiinze was rap-
idly placed into circulation and almost completely overtook the
gulden.” The treaty also prohibited uncontrolled circulation of sub-
sidiary coinage by limiting the amount each state could issue and by
declaring subsidiary coins convertible into full-value coins. In effect, a
system of double currencies was established.

Apart from the standardization of the silver coin system, the Vi-
enna Treaty included two major steps toward monetary unification:

1. The circulation of gold coins, previously left to the discretion of
each state, became subject to stringent rules. No gold coins other

19 These states included the cities of Bremen, Hamburg, and Liibeck and
Schleswig-Holstein. They also included Austria and Liechtenstein, which were to
remain outside the unification process.

20 Austria was subsequently forced to withdraw in 1867 following defeat in the war
against Prussia.

21 Holtfrerich (1989, p. 224) states that before 1857, the south German states
minted 90 percent gulden and 10 percent Vereinsmiinze, whereas after 1857, the
relation was the opposite.
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than special Vereinshandelsgoldmiinze, designed for foreign trade,
were to be minted. The exchange of gold coins into silver at a
fixed parity was also forbidden, which avoided the risk of turning
the currency standard into a bimetallic one.

The treaty dealt with paper money (the first international mone-
tary arrangement ever to do so) by prohibiting the granting of le-
gal tender status to inconvertible paper money.” The decision was
aimed at Austria, where inconvertible notes had been issued since

N

vertible bank notes issued in several states. The demand for paper
money (bank notes and state paper money) had grown primarily
in the most industrialized regions of Germany. The number of
note-issuing banks rose to about 30 by the mud-1850s and the
amount of notes in circulation grew rapidly.”

In the 1860s, although the coinage in Germany had been put on a
common standard in 1857, voices were raised to continue monetary
unification. In 1870, the North German Federation (founded in
1867) prohibited new issues of state paper money and fixed the vol-
ume of note issues for most banks. These measures left the control
of the future growth of paper money in the hands of the Prussian
Bank.

In 1871, the establishment of the new unified German Reich fol-
lowing the Franco-Prussian War induced further steps. The coinage
acts of 1871 and 1873 unified coinage throughout the Reich and in-
troduced the mark as the unit of account, based on the decimal sys-
tem. To link the German currency to the British pound (at the time
the leading international currency), the gold standard was adopted
with silver being reduced to use in coins of small denominations with
less metal content than their face value.*

In 1875, a new banking act transformed the Prussian Bank into
the Reichsbank and forced most other banks to choose ordinary
banking business.”” The Reichshank was to serve as the central bank
for the new Germany.

22 Holtfrenich (1989, p. 225)

2 Holtfrerich (1989, p. 228)

24 But there was an exception to the rule because outstanding silver thalers re-
mained legal tender.

25 The termination of other banks’ night to issue notes was not as straightforward as
simply enacting a law forbidding it. Instead, the government opted to allow other
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So political unification was combined with three major changes in
the German monetary system: the conversion of the currency stan-
dard from silver to gold, the replacement of the thaler with the mark
as the unit of account, and the formation of one central bank that, in
practice, monopolized the issuing of paper money. These changes
meant that Germany, after a long process, was a full-tledged national
monetary union.

From the 1870s until the outbreak of World War I, Germany was
part of the international gold standard. International developments
determined German monetary developments. Money growth and
prices moved in line with adherence to the gold standard.

2.2. Multinational monetary unions

2.2.1. The Latin monetary union™

Before the establishment of the Latin monetary union, France, Bel-
gium, Switzerland and, to some extent, Italy had a history of recog-
nizing each other’s currencies as means of payment. The basis of this
arrangement was the French bimetallic system, in operation since
1803, which stipulated that the fineness of each coin, regardless of
whether it was a gold or a silver coin, was to be 90 percent and which
fixed the relative value between gold and silver to 15.5.

In the 1850s, a fall in the price of gold relative to the price of sil-
ver made gold coins overvalued at the mint. So it became profitable
to melt silver coins and sell silver for gold at the market rate. As the
price of gold continued to fall, even worn coins with low silver con-
tent started to disappear. The process left the countries virtually with
a gold-standard currency because gold was the only medium of ex-
change that remained in circulation. But the lack of silver coins
meant a lack of small-denomination monies to use in minor transac-
tions.

Switzerland was the first country to enact a feasible solution by
reducing the silver content to 80 percent in all coins except the five-
franc coin, thus ensuring that it was no longer profitable to export
the new reduced-value silver coins. Switzerland also recognized that it

state banks to continue issuing notes but to stipulate stringent rules concerning the
denominations of the notes and the total amount issued. Private banks were forced
to choose between issuing notes valid only in the region of the bank or performing
their business nationwide.

26 This section is based on Griffiths (1991) and Redish (1993).
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was now in effect operating on a gold standard. In 1860, it formally
approved of gold as the basis of its currency.

Upon monetary unification, Italy decided to lower the silver con-
tent of every coin smaller than one franc to 83.5 percent. The result
of the actions of Italy and Switzerland was that mainly France, but
also Belgium, were invaded by debased silver coins from their neigh-
boring countries, which created seigniorage gains for the issuers. In
1864, France reacted by reducing the silver content in every silver
coin, except the five-franc coin, to Ttaly’s 83.5 percent and by sus-
pending the acceptance of Swiss coins by its customs offices.

There was an apparent need for coordination. The acute shortage
of small denomination coins constituted a hindrance to trade within
and among countries and forced the countries into action to remedy
the problem. The unilateral response by each country of creating to-
ken coins of varying fineness created an additional problem in the
torm of one Lountry reapmg selgmorage benefits at the expense of
the others. 10 deal with this situation B\,léu,uu p‘fOpOSﬁd a ]()11’1'(
monetary conference, held in 1865, which created the Latin monetary
union.

The main issues at the 1865 conference were to secure and stan-
dardize the supply of subsidiary coinage for smaller transactions and
the formal adoption of gold as the currency standard. The first issue
was unanimously resolved by deciding that all silver coins lesser in
value than the five-franc coin were to be token coins with 83.5 per-
cent silver fineness, which the state treasuries had to accept as pay-
ment up to 100 francs regardless of the country of origin. Fach state
treasury was then obliged to exchange the other state treasuries’
holdings of its token coins into gold or silver five-franc coins at par.
The figure 83.5 percent was chosen because of the dominant share of
French and Italian token coins already in circulation compared to the
amount of Swiss. The total value of token coins that each country
was permitted to mint was restricted to six francs per capita. Due to
strong French opposition and although the other countries favored
such a move, the adoption of a gold standard was rejected in favor of

retaining the bimetallic standard.”

27 Two possible explanations for the French resistance have been put forward. One
(mainly political) suggests that Napoleon III was planning a world monetary con-
ference in 1867, where he hoped to be able to exchange a willingness to adopt the
gold standard for a universal adoption of the French monetary standard. So he was
unwilling to convert to a gold standard at this stage. According to the other expla-
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The existing currencies continued to be in use (virtually un-
changed) as parallel currencies. Fach state treasury remained ulti-
mately responsible for the redemption of its own coins. Apart from
solving the problem of the scarcity of small-denomination coins, the
purpose of the standardization of the dimension and metal content
of the coins was to end the possibility of seigniorage gains through
the minting of debased coins. While aiming to restrict the amount of
money in circulation, the conference failed to consider restrictions
that prevent the member countries from issuing other forms of
money—a failure that was to be exploited by the issue of paper
notes. So the members still had considerable monetary independ-
ence.

Initially, the union achieved what it had set out to achieve. But
two problems soon emerged. After the inauguration of the union, the
price of gold started to rise again, which led to silver five-franc coins
returning in circulation and gold coins being melted or exported. At
the same time, France and Italy began to issue inconvertible paper
money. For France, it was a temporary measure due to the war with
Germany in 1870-71. Italy’s chronic government deficit preserved
inconvertibility of the lira until 1881 and then introduced it again in
1894. The increased money supply in Italy led to a depreciation of
the lira. So Italian silver coins were exported to the other member
countries where they were legal tender. Obviously, this enabled the
Italian government to pay for part of its deficits with seigniorage, the
cost of which was shared among all four countries.

An 1874 conference of the members decided to maintain the bi-
metallic standard but to restrict the minting of silver five-franc coins.
In 1878, the members agreed to cease issuing five-franc silver coins
although those already in circulation were to remain legal tender. This
arrangement established the Zmping gold standard. In the discussions
preceding the decision of 1874, Belgium and Switzerland were origi-
nally in favor of terminating the union and the Belgian delegates ar-
gued for an adoption of a gold standard. But I'rance and Italy were
against both proposals, probably because the Bank of France and the
Italian government feared the huge cost of redeeming in gold all the
five-franc silver coins in circulation. The other three nations also
feared that a termination of the union might lead to Italy refusing to

nation, the Bank of I'rance was concerned with redeeming the outstanding silver
coins in gold. This would stretch the bank's reserves to the limit and Napoleon 111,
dependent on the bank for loans, had to follow the bank on this account.
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redeem the other countries’ large holdings of Italian token coins. In-
stead, Italy had to agree to withdraw its token coins from interna-
tional circulation for as long as it retained its inconvertible paper
money.

In 1885, as the relative price of gold continued to rise, the union
considered full adoption of the gold standard and thus withdrawing
the five-franc silver coins. Once again, the main problem was the
cost of redeeming silver in circulation because the intrinsic value of
the silver was now far below its face value. In the end, this proved
too great an obstacle to overcome and a new agreement was signed,
which stipulated that any party leaving the union must exchange the
others’” holdings of its silver coins into gold.

The main cause of the breakup of the Latin monetary union was
World War I. The sharp increase in military cost left the members
with no choice but to issue paper money. The large quantities of pa-
per money issued during the war remained in circulation after the end
of the hosiilities. Because paper moncy was not recognized as legal
means of payment in any country other than the issuing one, the
union was, in effect, put out of practice. During the war, silver coins
were melted or exported. Remaining coins constituted a small share
of the total money supply. Belgium was the first member to act ac-
cordingly, declaring in 1925 that it would leave the union at the start
of 1927. The other countries followed and the unton was dissolved.

2.2.2. The Scandinavian monelary union

Before the formation of the Scandinavian monetary union in 1873,
the three Scandinavian countries had a long history of similar units of
account and exchange of notes and coins among them.” They were
all on a silver standard. Indeed, in the years leading up to the 1870s,
all used the riksdaler as the unit of account. One Norwegian
specierigsdaler was roughly equal to two Danish rigsdaler, which in
turn was roughly equal to four Swedish riksdaler. As an effect of this,
considerable parts of the coin circulation in either of the three coun-
tries consisted of coins minted in the other two. The difference in
value separating these simple exchange rates from the exchange rates
based on the currencies’ values in silver was small enough regarding
the Danish and Norwegian currencies for any profits that could have

28 At the time, Finland was a grand-duchy of Russia. Denmark governed Iceland.
Norway was formally engaged in a political union with Sweden but enjoyed far-
reaching political independence.
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arisen from arbitrage to be negligible. This was not the case for the
Swedish currency. Its value exceeded 0.5 Danish or 0.25 Norwegian
rigsdaler by an amount sufficiently large to produce an inflow of
Danish and Norwegian coins into Sweden to be perceived as a nui-
sance in Sweden.”

But this currency flow was by no means the only reason, not even
the most important one, for aiming at a unified coinage. In all Scan-
dinavian countries, a lively debate regarding the most suitable specie
standard-—gold or silver—and regarding the merits of the decimal
system for dividing the unit of account, had created an intellectual
climate in favor of converting the Nordic currencies into a common
gold standard based on the decimal system.” The decimal system was
favored on the grounds of rationality. A currency based on the gold
standard was deemed appropriate because Scandinavia’s leading
trading partners, the UK and Germany, were on gold. In addition,
nationalistic sentiments running through Furope in the latter half of
the 19th century took the form ot Scandinavism in Scandinavia, a social
and political willingness to bring the Nordic countries closer together
Il Many areas.

All these factors—the disequilibrium 1n currency flows, the per-
cetved superiority of the gold standard and the decimal system and
the political climate of the day—contributed to Sweden, Denmark
and Norway creating a common currency union in 1873. Norway did
not formally sign the agreement until 1875, but in practice, its mone-
tary standard was altered in 1873.”

The formation of the Scandinavian monetary union in 1873 re-
placed the old unit of account, the riksdaler, with a new one, the
crown (krona). The value of a Scandinavian crown was specified in
terms of gold and was to be equal in all three countries where the
new gold coin was minted. Subsidiary coins were to be minted in sil-
ver and copper with a fineness of 80 percent and no restrictions were
placed on the amount of subsidiary coins each country was allowed

2 The law proposed in the Swedish parliament in 1873 specifically mentioned the
permanent costs emanating from the inflow of Danish and Norwegian silver coins.
30 The issue was debated at three meetings of Scandinavian economists: in 1863 in
Gothenburg, in 1865 in Stockholm, and in 1872 in Copenhagen.

31 The reasons for Norway's initial refusal to join the monetary union are not en-
tirely clear. In any case, Norway jomed the union two years later and in doing so,
accepted all the terms of the agreement. This was not particularly surprising be-
cause in 1873, Norway had already introduced all measures except the granting of
legal tender status to Swedish and Danish coins.
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to mint. All coins were given legal tender status throughout the three
Scandinavian countries. The state treasuries accepted unlimited
amounts of coins irrespective of their country of origin. The only
restrictions were a maximum amount stipulated for the settlement of
private debts.

Because of the larger denominations of the gold coins compared
to the denomination of bank notes, notes remained widely in use.”
Inter-country circulation consisted of notes and subsidiary coins.
This caused some dissatisfaction because notes were not covered by
the union agreement and thus did not always circulate at par. But this
shortcoming was eventually remedied.

The first enlargement of the Scandinavian monetary union oc-
curred in 1885. The three central banks decided to set up inter-
country drawing rights. Transactions between the central banks were
made free of interest and other charges. It is unlikely that the central
banks would have entered such an agreement if they felt that the cur-
rency flows would create a permanent disadvantage. So the 1885
agreement indicates that no country sought to gain seigniorage bene-
tits at the expense of the others. The smooth functioning of the un-
ion led Sweden and Norway to further extend the scope of the union
in 1894 by accepting each others’ notes at par without restrictions.
The Danish central bank did not join the new agreement until 1901.%

No particular economic strains to the union seem to have ap-
peared before World War I. The gold standard, by requiring con-
vertibility into gold, ensured stability in the money supply. All three
countries avoided issuing excessive amounts of subsidiary coins.>
The money supply in the member countries expanded in line with
economic growth. Inflation rates and interest rates exhibited identical

32 Jonung (1984).

33 The comparatively less widespread note circulation in Denmark may have led
the Danish central bank to treat the 1ssue as less urgent. Notes represented 26 per-
cent of the circulation in Denmark, 41 percent in Norway and 57 percent in Swe-
den, according to Henriksen et al. (1994).

> But one event suggests underlying political strains. In 1905, the Swedish central
bank canceled its participation in the 1885 agreement. But a2 new renegotiated
agreement quickly followed, which allowed each central bank to charge the other
banks when selling drawing rights. This option was not used for five years, and
then by Norway and Denmark, suggesting that the action of the Swedish central
bank in 1905 was motivated by a desire to demonstrate against Norway which had
secured independence from Sweden that year.
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patterns in Scandinavia during the union.” The effects of the union
on intra-Scandinavian trade is an issue that needs more research. Ac-
cording to contemporary sources, the border trade between the
countries benefited from the union. But intra-Scandinavian trade de-
clined during the union period. And the monetary union was not
combined with a Scandinavian free-trade area.

Like the Latin monetary union, World War I introduced the Scan-
dinavian monetary union’s collapse. At the outbreak of war, Scandi-
navian notes were declared inconvertible into gold. At the same time,
to prevent an outflow of gold, the export of gold was prohibited.
The growth of the money supply thereby ceased to be tied to the
supply of gold, and the basis for the exchange of Scandinavian notes
at par was eliminated. Monetary policy was more expansive in Den-
mark and Norway than in Sweden. In 1915, the official exchange
rates changed accordingly with one Swedish crown buying more than
one Danish or Norwegtan crown.

Because the legal tender status of Scandinavian coins in all Scandi-
navian countties was still in force, Danish and Norwegian gold coins
were exported to Sweden. The governments in Denmark and Not-
way often granted exemptions from the prohibition of gold exports.
The Swedish central bank objected to the inflow of gold coins. Ne-
gotiations were opened to suspend the legal-tender arrangement. But
neither Denmark nor Norway wanted to end 1t. And instead, the
outcome 1n 1917 was a strict enforcement ot the prohibition of gold
EXpOrts.

After the war, the three Scandinavian currencies were no longer
traded at par. Gold coins could not circulate across borders because
of the ban on gold exports. In virtually all respects, the Scandinavian
monetary union had been rendered ineftective by the war. The only
remaining parts of the original agreement were the legal tender and
equal value status and unrestricted minting and flow of subsidiary
coins. Because the Swedish coins were more valuable than Danish
and Norwegian coins, subsidiary coins flowed into Sweden. To come
to terms with this situation, a supplementary agreement was put in
force in 1924, which stated that without regard to the coinage treaty
of 1873, each country could only issue new subsidiary coins that was
legal tender in the issuing country, thus phasing out the common

35 Bergman et al. (1993, pp. 512-14).
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subsidiary coins in circulation. The 1924 decision effectively ended
the union.

2.3. Other monetary unions™

In the 19th century, currency boards developed as a common
monetary arrangement in many colonies, in particular in British colo-
nies. A typical currency board issued notes and coins at least fully
backed by reserves denominated in the currency of the colonial
power (see Table 1). Curiency boards were a method of economizing
on the use of notes and coins of the colonial power.”” A currency
board represented a form of monetary union, more precisely an ex-
change-rate union, between the colony and the home country.

Most colonies abolished their currency boards and established
central banks of their own when they gained independence in the
1950s and 1960s. In a few cases, the currency board system was
maintained and made more sophisticated, such as Hong Kong, Sin-
gapore, the HEast African Currency Area (emanating from British co-
lonial rule but dissolved in 1977), and the Fast Caribbean Currency
Area consisting of seven small island nations.”®

The currency board institution has experienced a renaissance in
the 1990s because Argentina, Estonia, and Lithuania have recently
adopted currency boards. So far, these experiments appear to have
worked well for establishing monetary stability and credibility relative
to alternative monetary arrangements. But it remains to be seen how
well they will function in the long run.

Several monetary unions have been established in the 20th cen-
tury. The CFA Franc Zone is one example, which was formed in
1959 by former French colontes in west and central Africa and actu-
ally have much in common with a currency-board agreement.” In
practice, the zone is two monetary unions covered by the same ar-
rangement, with each union having its own monetary authority. Each
union uses a unit of account called the CFA franc, which in 1948 was

36 This section is based on Cohen (1993) and Graboyes (1990).

7 For a descrption of the workings and history of currency boards see Hanke et
al. (1993) and Schwartz (1992).

38 Cohen (1993) and appendix C in Hanke et al. (1993).

% More specifically, the members are Benin, Busrkina Faso, Cameroon, Central
African Republic, Chad, Congo, Equatorial Gumea, Gabon, Ivory Coast, Mali,
Niger, Senegal, and Togo.
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set equal to 1/50 of a French franc.”” The CFA francs are legal tender
within their respective monetary unions and are convertible into
French francs. France’s influence over monetary policy in the region
is substantial. The CHA Franc Zone has provided lower inflation
rates than neighboring African countries, primarily by limiting credit
to national governments. The union 1s still in operation.

The Kast Caribbean Currency Area provides an example of a
multinational monetary union with one monetary authority. The East
Caribbean Currency Area comprises seven small countries in the
Caribbean Ocean that were previously British colonies.” Under Brit-
ish rule, the British Caribbean Currency Board controlled monetary
matters. Since then, it evolved into the Fast Caribbean Central Bank.
It 1s the sole issuer of the currency for the union, the Caribbean dol-
lar, which is legal tender in the seven member states. The seven
member countries also cooperate i other matters, for example,
through the East Caribbean Common Market. The union is still in
operation.

Some unions deal with the case of a very small country adopting
the monetary system of a large country, most commonly a close
neighbor, for example Luxembourg-Belgium, Andorra-France, Mon-
aco-France, the Vatican City-Italy, San Marino-Italy and Liechten-
stein-Switzerland. In each case, the larger country entirely exercises
monetary authority.

There are a few cases of a small country unilaterally adopting the
monetary system of a country far away. Examples include Liberia,
where the Liberian dollar was fixed to the U.S. dollar at a one-to-one
rate and U.S. bank notes were made legal tender in 1944, and Pan-
ama, which, one year after the country was formed in 1904, fixed the
exchange rate of the domestic currency, the balboa, to the U.S. dollar
and made the U.S. dollar legal tender.

The monetary union between Ireland and the UK, formed after
Irish Home Rule in 1922, represented a currency board institution.*
When Ireland was part of the UK, sterling was used in Ireland. This
arrangement was initially prolonged in 1922. With the UK as Ireland’s
largest trading partner, the Irish government, by taking no action to

40 But in 1994, the CFA Franc was devalued by 50 percent.

4 The members are Anguilla, Antigua and Barbuda, Dominica, Grenada, St. Kitts-
Nevis, St. Lucia and St. Vincent and the Grenadines.

42 The section on the monctary union between Ireland and Britain is based on
Bradley and Whelan (1992).
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change the monetary system, indicated that the advantages of main-
taining close monetary links to the UK outweighed the advantages of
monetary sovereignty. In 1925, a2 new unit of account, the Irish
pound, was introduced. The Irish pound was explicitly linked to ster-
ling. It had to be backed by gold or sterling assets one-to-one and
sterling remained legal tender. The union was not ended until 1979
when, due to the strong inflationary tendencies of the British econ-
omy, Ireland decided to join the newly formed EMS instead.

In the 20th century, several national monetary unions have been
terminated: the Austro-Hungarian empire after World War I, the So-
viet Union, Yugoslavia, and Czechoslovakia in the 1990s. These epi-
sodes reflect far-reaching political events leading to the breakup of
existing states into smaller territories. Such national dissolutions were
accompanied by monetary turmoil and high inflation for Austro-
Hungary, the Soviet Union, and Yugoslavia.

INIONS

24 Le

ssons from the history of monetary

In this study, we focused on five monetary unions: one created at the
end of the 18th century and the other four in the 19th century. The
historical record suggests a few conclusions.

1. The creation of national monetary unions was closely associated
with the establishment of independent nation states. In the U.S,,
monetary unification followed briefly after political unification. In
Italy, the pattern was similar, while in Germany, monetary unifica-
tion primarily preceded political unification.

2. The three national monetary unions were primarily arrangements
to reduce seigniorage competition among states or regions, to
standardize coinage and set up a national unit of account. The dif-
ferent monetary entities (member states) of the new nation states
turned over their monetary, and thus part of their political, sover-
eignty to the new nation. Eventually, they gave up the right of
seigniorage—an important form of taxation at the time. A na-
tional monopoly of seigniorage was preferred to competition. And
although it was not important at the time, they also gave up their
ability to influence their regional (domestic) economies by mone-
tary policy. The national monetary unions should thus be viewed
primarily as a way of reducing transaction costs and uncertainty
about exchange rates. The existence of many kinds of monies
within a politically united area was regarded as a hindrance for
trade and commerce.
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3. The Latin and the Scandinavian monetary unions, the two mult-
national unions examined, were set up to standardize coinage
among independent countries. Both were based on the interna-
tional specie standard of the day, and they represented a closer
degree of monetary integration than the mere adherence to the
specie standard. Each member continued to maintain a domestic
monetary authority, which facilitated the breakup of the union
once it was subjected to large disturbances. These unions broke up
as a consequence of differences in domestic monetary policies
during World War 1, after the currencies of the member countries
had been made inconvertible into gold. The breakup was fairly
easy to administer—as opposed to the case of the collapse of na-
tional monetary unions. The termination of the latter type of
monetary union has commonly been associated with major politi-
cal disturbances and shocks.

The post-World War II experience of the breakups of monetary
unions is consistent with the previous conclusions on two accounts.
First, the termination of multinational monetary unions, such as vari-
ous currency-board arrangements seems a fairly simple and expedient
affair, given the existence of a national monetary authority that may
be transtormed into a full-fledged central bank. Second, the break-up
of national monetary unions, such as the Soviet Union and Yugosla-
via, suggests that this is a cumbersome process, which results from
the disintegration of nation states. These events show the political
foundations of national monetary unions.

3. Lessons from the past for Sweden and the EMU

Our review of the history of international exchange-rate regimes and
monetary unions invites a few conclusions that have a bearing on the
present debate about Sweden and the EMU.

First, pegged but adjustable exchange-rate regimes, such as the
Bretton Woods and the EMS do not permit independent monetary
and fiscal policies in the face of open capital markets. As soon as fi-
nancial market participants perceive inconsistencies between policies
(present and future) and the existing fixed exchange parities, they
precipitate speculative attacks.

The implication is that the choice for Swedish policymakers 1s
between either perfectly fixed exchange rates with no escape clauses
(exceptions), for example, a monetary union, such as the EMU (or a
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currency board) that is, a fixed rate withont independent monetary and
fiscal policies or flexible exchange rates. Halfway measures such as
pegged exchange-rate systems do not appear sustainable in a world of
well-integrated financial markets if there are policy inconsistencies.”
This suggests that Sweden faces the choice of either joining the EMU
ot having a floating rate in the future.

The Swedish economy, the private and the public sector, depends
on access to international capital markets; an attempt to reintroduce
capital controls would damage the export industry and seriously
weaken Sweden’s credibility as a debtor nation. In addition, such
controls cannot become effective. The old regulations were under-
mined and surmounted by the financial agents of the day. Today,
they have access to much more sophisticated technology. A reintro-
duction of capital controls would also clash with Sweden’s interna-
tional obligations.

Second, the monetary unions of the past, the creation of national
aind multinational monetary unions, are differcnt from the present
process leading to the creation of a common European currency in
an important respect. The monetary unifications of the 18th and 19th
century were based on specie standards. Specie standards provided a
nominal anchor tied to a physical commodity, that is, the volume of
specie. The more or less fixed ties between specie reserves and the
outstanding money stock limited the scope for discretion in mone-
tary policy.

It was comparatively easy to create national or multinational
monetary currency unions because the members in the ensuing un-
ion, regardless of whether they were different regions or different
countries, already had their currencies tied to a metal, such as silver
or gold. The monetary system remained a specie standard after unifi-
cation. Multinational currency unions proved to be fairly simple to
dissolve—once they were the subject of a major shock-—as each
country maintained its own central bank and currency unit.

The relevance for today is that EU countries that want to join the
EMU are on a fiat—not a specie—standard. These countries must
create a nominal anchor through some form of common monetary
and political agreement to pursue and to enforce a rule, such as
monetary or inflation targeting. The future Furopean monetary unifi-
cation will be based on a commonly accepted politically decided

4 Schemes to reimpose capital controls (Hichengreen et al. 1995) will be outwitted
and will only misallocate resources.
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commitment mechanism as opposed to the gold standard of yestet-
day, which had gold convertibility as a common focal point and
commitment mechanism. The statutes of the future European Cen-
tral Bank set out price stability as its principal objective. But it re-
mains to be seen how this goal will be achieved.

Under the gold-standard regime, there was no dispute about the
character of the anchor, the process leading to monetary unification
or the gold standard itself once it was in place. Today the policy
framework is different. There 1s considerable uncertainty on this ac-
count, although potental EMU members are obliged to fulfill the
convergence criteria. But cross-country differences must be ironed
out via a political process that forces independent countries to follow
common policies once they are members in the EMU.

Cooperation and harmonization of policies under the gold stan-
dard was episodic and not by design—in contrast with Bretton
Woods, the EMS, and the EMU. A precondition for the EMU plan
to succeed 1s that the individual members of the EMU must display
similar commitment to their common goal as did the advanced na-
tions to the gold-standard rule more than a century ago. This is a
major challenge facing the EMU. At this point, it is unclear how well
the EMU will succeed in creating such a convergence in policy pref-
erences.

Third, we have not found any clear and unambiguous historical
precedence to the EMU, where a group of monetary and politically
independent countries have surrendered their national currencies to
form a common monetary union based on a new unit of account un-
der the leadership of a common monetary authority—while still re-
taining political independence.

In our opinion, the closest historical parallel is the national
monetary unions, which evolved in the U.S., Italy, and Germany.
These cases show that a complete monetary union remains functional
in the long run when combined with far-reaching political integration
(here, a complete monetary union involves the use of the same
money and a common monetary policy across all jurisdictions). A
prerequisite is that the members of the currency union give up their
monetary sovereignty, which is an essential part of political sover-
eignty.

This suggests that a step toward successful monetary unification
might also be associated with closer political cooperation and coordi-

349




HISTORY OF MONETARY REGIMES, Bordo & Jonung

nation. If Sweden joins the EMU, it 1s reasonable to expect the
country to become part of this political integration.

Fourth, the history of national monetary unions suggests that such
unions are permanent institutions. Their durability is a consequence
of the political process that created the nation state. As a rule,
monetary unions collapse when the political union that constituted
the foundation of the monetary union disintegrates. To the extent
that the political system is stable, the national monetary union has
proved to be stable and lasting,

What are the implications of this for Sweden and the EMU?
Joining the EMU should be regarded as a permanent step for Swe-
den. It might be a cumbersome process to reestablish Swedish
monetary independence once it is given up to an institution that will
function like a national monetary union—and the organization of the
EMU seems close to that of a national monetary union.

Fifth, the political economy of international monetary regimes and
fational moiietary Unions SUZECsTs that such mmngemenﬁ are domi-
nated by one or a few ma}or economic powers in the center, not by
countries or members in the periphery. The history of international
exchange-rate regimes indicates such a pattern: the UK was the he-
gemon of the classical gold standard, sometimes working in coopera-
tion with France and Germany. The short-lived inter-war gold stan-
dard was dominated by the actions of the UK, the U.S. and France.
The U.S. played the key role in the Bretton Woods system. The ERM
arrangement that failed in 1992-1993 was based on the policies of the
Bundesbank.

The history of national monetary unions suggests a similar pattern
with the center having a strong influence on monetary policies. In
the U.S., within the Federal Reserve system established in 1914, the
Federal Reserve Bank of New York plays, by tradition, the most im-
portant role. In Italy, the Banca Nazionale nel Regno d’ltalkia eventually
emerged into the central bank. And in Germany, the state Bank of
Prussia was the major element in the new Rezchsbank, set up in 1876.

This center-periphery pattern has implications for Sweden joining
the EMU. An obvious qualification to the loss of monetary sover-
eignty from joining the EMU is that Sweden will take part in the
policy framing at the future European central bank. But judging from
monetary history, we should not expect a peripheral country and thus
a minor voice member, such as Sweden, to have a major voice in the

decision-making. The political economy of the EMU will primarily be

350




HISTORY OF MONETARY REGIMES, Bordo & Jonung

determined by the major powers among the members of the mone-
tary union. And Sweden will not be a major power due to the rela-
tive small size of its economy. Sweden will have some influence and
may enlarge it by forming coalitions with other members of the
EMU.

Sixth, monetary history suggests that monetary unification is an
evolutionary process. It is hardly possible to set up a detailed plan for
the process in advance—and expect the plan to work. The founders
of the Federal Reserve System in the U.S. could not have foreseen
the rocky path that it followed in its first 40 years before it became a
truly effective central bank. We should not expect the future EMU to
be the EMU that 1s presently being designed. It will develop over
time 1n ways we cannot imagine today.

What are the implications of this evolutionary perspective for
Swedish membership in the EMU? The conclusion most readily at
hand s that it invites to a wait-and-see strategy. Judging from history,
Swedish membership today would be an irrevocable step with Swe-
den ceding its monetary independence. To wait and see means that
the choice can be made at some time in the future when more in-
tormation will be available, partly about how a future EMU will func-
tion and partly about the development of the Swedish economy out-
side a future EMU.

It is not obvious that a small country’s decision (such as Sweden)
to remain outside the EMU will bring significant costs with it. Eco-
nomic history contains several examples of small countries with their
own currency—and thereby monetary independence—bordering to
large countries with a currency of their own without it being harmful
to the smaller state. Switzerland and Canada are current illustrations
of this interpretation.

Regardless of the direction Sweden chooses—to become a mem-
ber or remain outside the EMU—it is impossible to get a full picture
of the implications of the decision with certainty. To wait and see is a
way to gather more information. Monetary history does not end with
the formation of the EMU.
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Appendix

This appendix summarizes the sources, coverage, and definitions of
the basic dataset. The GDP deflators, used in the calculations of the
demand and supply shocks, are calculated from the same sources as
the real GDP per-capita growth.

The goid standard, the inter-war, and the

Bretton Woods periods (1881-1971)

Rate of inflation (CPI):

Country
U.s.

UK
Germany
France
Japan

ltaly
Canada
Belgium
Netherlands
Switzerland
Denmark
Finland
Norway
Sweden

Source

Bordo (1993b)

Bordo (1993b)

Bordo (1993b}), 1920-1924: excluded due to hyperinflation
Bordo (1993b)

Bordo (1993b), 1881-1885: not available, 1886-1938: GNP-
deflator, 1947-1950: not available

Bordo (1993b)

Bordo (1993b)

Bordo & Jonung (1996), 1920: not avaiiabie

Mitchell (1992)

Mitchell (1992), 1881-1890: not available

Mitchell (1992)

Hjerppe (1989)

Bordo & Jonung {1987)

Statistics Sweden (1993) P 15 SM 9301

Real per-capita income growth rate:

Country
u.s.

UK
Germany
France
Japan
ltaly
Canada
Belgium

Netherlands
Switzerland
Denmark
Finland
Norway
Sweden

Source

Bordo (1993b)

Bordo (1993b})

Bordo (1993b), 1920-1925, 1947-1950: not available

Bordo (1993b), 1920: not available, 1947: not available

Bordo (1993b), 1881-1885: not available, 1947-1952: not available
Bordo (1993b), 1921-1922: not available

Bordo (1993b)

Bordo & Jonung (1996), 1881-1934: not available, 1947:

not available

Bordo & Jonung (1996), 1881-1900: not available

Federal office of statistics (1996), 1920-1930: not available
Mitchell (1992)

Hjerppe (1989)

Bordo & Jonung {1987)

Krantz & Nilsson (1975), 1881-1948; Statistics Sweden (1993)
N 14 S8M 9301, 1950-
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Money-stock growth rate:

Country
u.s.

UK
Germany

France
Japan

ltaly
Canada
Belgium
Netherlands

Switzerland
Denmark
Finland
Norway
Sweden

Source

Bordo (1993b), M2

Bordo (1993b), M2

Bordo (1993b), M2, 1920-1925: not available, 1947-1949:
not available
Bordo (1993b),
Bordo (1993b), M1

Bordo (1993b), M2

Bordo (1993b), M2

Delbeke (1988), M1, 1920: not available

Mr. W.F. Vanthoor at De Nederlandsche Bank, 1881-1899,
currency;

Bordo & Jonung (1996), 1900-, M1

Bordo & Jonung (1996), 1881-1938: not available
Keergéard (1991), M2

Haavisto (1992), M2

Bordo & Jonung (1987), M2

Jonung (1976), M2

M1, 1920: not available

Long-term interest rate:

Country
u.s.

UK
Germany

France
Japan

ltaly
Canada
Belgium
Netherlands
Switzertand
Denmark
Finland
Norway
Sweden

Source

Bordo (1993b)

Bordo (1993b)

Bordo (1993b), 1922-1923: not available, 1947: not available,
1954-1955; not available

Bordo (1993b), 1947-1948: not available

OECD Economic Outlook, 1881-1965: not available
Bordo (1993b)

Bordo (1993b)

Bordo & Jonung (1996)

Bordo & Jonung (1996)

Federal office of statistics (1996)

Danmarks statistik (1969)

OECD Economic Outlook, 1881-1959: not available
Bordo & Jonung (1987)

Bordo & Jonung (1987)

The floating exchange-rate period (1972-1994)

All data are from OECD machine-readable sources. The inflation
rate 1s from OECD Main Economic Indicators. The real income growth,
money growth and long-term interest rates are from OECD Econonic
Qutlook. Data for Germany refers to Western Germany until 1991
and unified Germany after 1991.
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