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Has Globalization Increased the Synchronicity of
International Business Cycles?
By Travis J. Berge
The past several decades have witnessed an inexorable change in the degree to which economies are connected internationally. Author Travis Berge
explores how increases in international trade volumes and cross-border holdings of financial assets impact the synchronization of business cycles internationally: Do countries that trade goods and financial products intensely also
have more closely related business cycles?
The paper first produces chronologies of business cycle turning points
for a group of 32 major economies covering 40 years of history. With the
chronologies in hand, Berge then documents the degree of business cycle
synchronization internationally, showing that business cycles have indeed
become more synchronized internationally over the past 20 years.
Finally, by relating cross-country differences in synchronization to bilateral trade and financial linkages, Berge confirms that countries with deep
trade linkages tend to experience more similar business cycles. However, no
such relationship is found for financial linkages.

New Person-to-Person Payment Methods:
Have Checks Met Their Match?
By Terri Bradford and William R. Keeton
The last decade has seen a surge in new methods for making person-toperson (P2P) payments. Despite the surge, studies show that U.S. consumers still prefer to make P2P payments with checks and cash. In fact, P2P
payments by check are the only method of payment that is still increasing.
Bradford and Keeton provide a detailed analysis of how each of the new
P2P payment methods works and evaluate the extent to which they meet
consumers’ needs in terms of speed, payer control, security and universality.
The authors then provide a summary of the gaps that remain in P2P payments services and discuss the role the Federal Reserve could play in facilitating innovation in this area.

The Federal Reserve’s Reduced Role in Retail
Payments: Implications for Efficiency and Risk
By Richard J. Sullivan
The Federal Reserve’s role in clearing and settling retail payments has
declined in recent years. This stems not only from the expanding role of
private-sector organizations, but also from the ongoing shift by consumers
from paper checks to debit cards.
Some suggest it would be most efficient for the Federal Reserve to offer
settlement services mainly for payments among financial institutions, while
others believe it should stay involved in retail payments as well.
Sullivan argues that the Federal Reserve’s role in settling retail payments
may actually promote efficiency, by providing a check against high industry
concentration. Its involvement in retail payment settlement also bolsters the
system’s integrity, providing a backup in case of operational failures in the
industry, promoting efforts to manage operational risk and providing safe
interbank settlement services.

Kansas Banking in the 1930s: The Deposit
Insurance Choice and Implications for Public Policy
By Kenneth Spong and Kristen Regehr
The recent financial crisis reopened debate about how much public
assistance to give to distressed financial institutions. Some argue that even
traditional assistance in the form of federal deposit insurance can create
moral hazard problems, leading banks to take on greater risk once they are
insured.
Authors Spong and Regehr take a look at a unique situation in Kansas
among state-chartered banks, in the wake of the 1930s banking crisis, that
affords a rare opportunity to compare insured banks with uninsured ones.
After the introduction of federal deposit insurance in 1934, a significant
number of relatively stronger banks in Kansas chose not to adopt the insurance. The weaker ones that did take on insurance tended to continue
maintaining their lower capital-to-asset ratios, suggesting the insurance

enabled them to continue competing for depositors despite their riskier
capital structures.
The authors note that even if federal deposit insurance creates adverse
incentives and may pose systemic risks, it is also a critical and seemingly
permanent part of the U.S. safety net. They conclude with a review of the
pros and cons of various approaches to addressing the problem.

Has Globalization Increased
the Synchronicity of
International Business Cycles?
By Travis J. Berge

F

rom the business cycle peak at the end of 2007 to the trough
in mid-2009, the U.S. economy shrank by 5 percent and lost
nearly 9 million jobs, making the 2007-09 recession the most
severe downturn of the post-World War II era. However, the United
States was not alone; the downturn was global. Global output fell
more than 5 percent during this period and most advanced economies
simultaneously experienced a recession. Viewed from this perspective,
the startling feature of the recent recession was not only its depth but
its breadth—no event since the Great Depression has produced such
wide-ranging consequences.
While the financial crisis in the United States in part sparked the
global downturn, it is the slowdown in Europe that threatens the U.S.
economy today. In his June 2012 testimony to Congress, Federal Reserve Chairman Ben Bernanke said, “The crisis in Europe has affected
the U.S. economy by acting as a drag on our exports, weighing on business and consumer confidence and pressuring U.S. financial markets
and institutions.” Going further, Bernanke noted, “…the situation in
Travis J. Berge is an economist at the Federal Reserve Bank of Kansas City. Michael
Redmond and Lisa Taylor, research associates at the bank, helped prepare the article. This
article is on the bank’s website at www.KansasCityFed.org.
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Europe poses significant risks to the U.S. financial system and economy and must be monitored closely.”
The global recession and continuing tremors in advanced economies suggest that the degree of synchronization among business cycles
internationally has increased significantly. Lurking in the background
of the increase in synchronization is the dramatic increase over the past
30 years in the volume of trade in goods and international financial
holdings. The number of bilateral and regional free trade agreements
has increased steadily over this period and the volume of trade in goods
has followed suit. Financial connections have increased as countries
liberalize financial markets.
This article shows that business cycles have become more synchronized over the past 20 years. After identifying the dates of expansions
and recessions for a group of 32 industrialized countries since 1960,
Section I shows that business cycles have become more synchronized
over the past 20 years. Section II describes how increased global trade
in goods and financial products have contributed to the increase in
business cycle synchronicity. It then shows that there is little evidence
that financial linkages have affected the synchronization of business
cycles internationally. However, trade does affect the synchronization
of business cycles. Countries with high trade volume have more synchronized business cycles.

I.

THE SYNCHRONICITY OF INTERNATIONAL
BUSINESS CYCLES

Determining what impact, if any, globalization has had on the synchronization of business cycles internationally requires clear definitions
of business cycles and synchronization. This section estimates the dates
of recessions and expansions for 32 countries. Countries were included
based on their size and the availability of data. Table A1 of Appendix I
provides the details. With the 32 countries in the sample representing
nearly 70 percent of global output, this section also documents basic
facts about international business cycles and creates a global recession
index that measures the global business cycle since 1960. The index
highlights the severity of the most recent downturn. Finally, the section measures business cycle synchronicity between each country-pair
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in the sample. Since around 1990, business cycles have become much
more synchronized internationally.

Dating international business cycles
Economic activity tends to follow a cyclical pattern. Activity increases during an expansion until it reaches a peak, then declines during
a recession until it reaches a trough. The cycle is then repeated. A common definition of recession is two consecutive quarters of declining real
GDP. However, the Business Cycle Dating Committee of the National
Bureau of Economic Research (NBER), the arbiter of U.S. business
cycle peaks and troughs, takes a broader view: “A recession is a significant decline in economic activity spread across the economy, lasting
more than a few months, normally visible in production, employment,
real income, and other indicators” (NBER 2008). When the NBER
announced the trough date for the most recent recession, it made clear
that the decision rested on identifying the trough date for many different economic indicators, not just GDP.1
Following the NBER, this article uses a broad range of indicators to
determine whether an economy is in recession or expansion. The indicators are real GDP, unemployment, industrial production and a retail
sales index. Peaks and troughs are identified for each variable separately.
Peaks are defined as quarters in which the variable is greater than in
the two preceding quarters and the two following quarters. Similarly,
troughs are quarters in which the variable is less than in the two preceding quarters and the two following quarters. Identifying turning points
in this way is known as the Bry-Boschan algorithm (Bry and Boschan
1972; Harding and Pagan 2002).
The results of applying the Bry-Boschan algorithm to U.S. GDP
are shown in Chart 1. The chart shows U.S. real GDP since 1960 with
business cycle peaks in blue and troughs in gray. The algorithm identifies the majority of NBER-defined U.S. recessions since 1960. The
only exception is the 2001 recession, during which GDP did not fall
for two consecutive quarters. This omission highlights the need to look
across many different indicators when dating business cycles. Although
the Bry-Boschan algorithm applied to GDP data misses the 2001 recession, each of the other three indicators does show a peak-trough pattern
around the 2001 recession.
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Chart 1

CALCULATING PEAKS AND TROUGHS IN U.S. REAL GDP
AND OVERALL U.S. ECONOMIC ACTIVITY USING THE
BRY-BOSCHAN ALGORITHM
Real GDP
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Notes: Gray bars indicate recessions as defined by the National Bureau of Economic Research.
Sources: U.S. Bureau of Economic Analysis, National Bureau of Economic Research and author calculations.

Applying the Bry-Boschan algorithm to each of the four indicators
produces separate recession chronologies. These chronologies are combined using a “wiring ratio” that calculates the fraction of pairs of chronologies that indicate a recession.2 The wiring ratio for the four indicators describing the U.S. economy is shown in the lower panel of Chart
1, where NBER-defined recessions are shaded in gray. The wiring ratio
effectively replicates the NBER dates. The methodology produces one
short-lived false positive recession in the fourth quarter of 1966 and
the first quarter of 1967 that is not identified by the NBER. Otherwise
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Table 1

SUMMARY STATISTICS OF INTERNATIONAL BUSINESS
CYCLE CHRONOLOGIES
Number of
Country observations

Number of quarters
in recession

Percentage of
time in recession

Number of
recessions

Average duration (quarters)
Recession
Expansion

Argentina

89

23

26%

5

4.6

11.0

Australia

208

44

21%

11

4.0

13.7

Austria

208

53

25%

14

3.8

11.1

Belgium

208

47

23%

10

4.7

16.1

Brazil

148

37

25%

12

3.1

9.3

Canada

208

22

11%

4

5.5

37.2

Chile

208

66

32%

12

5.5

11.8

Czech Republic

88

25

28%

5

5.0

10.5

Denmark

208

53

25%

12

4.4

12.9

Finland

208

40

19%

7

5.7

21.0

France

208

50

24%

8

6.3

17.6

Greece

200

52

26%

8

6.5

18.5

Germany

208

54

26%

10

5.4

14.0

Great Britain

208

41

20%

7

5.9

20.9

Iceland

128

40

31%

5

8.0

14.7

Ireland

208

39

19%

9

4.3

16.9

Israel

208

29

14%

6

4.8

25.6

Italy

208

54

26%

12

4.5

12.8

Japan

208

43

21%

9

4.8

16.5

Mexico

208

44

21%

10

4.4

14.9

Netherlands

208

32

15%

7

4.6

29.3

Norway

208

53

25%

7

7.6

22.1

New Zealand

196

59

30%

12

4.9

10.5

Portugal

208

39

19%

8

4.9

21.1

Russia

77

8

10%

2

4.0

23.0

South Africa

208

50

24%

9

5.6

15.8

South Korea

208

11

5%

3

3.7

49.3

Spain

204

27

13%

5

5.4

35.4

Sweden

208

40

19%

7

5.7

21.0

Switzerland

208

78

38%

11

7.1

11.8
12.9

Turkey

128

25

20%

7

3.6

United States

208

34

16%

8

4.3

19.3

Average

189

41

22%

8

5.1

18.7

Source: Author calculations.
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the algorithm matches the NBER dates very well, picking up the 2001
recession that was missed by the measure that focused only on GDP.
Using the wiring ratio, a single recession chronology for each
country can be calculated. A threshold value of 0.15 is used to identify
whether an economy is in recession; this threshold means that for a
quarter in which all four indicators are available, a recession occurs
when two of the four variables signal recession. Table 1 summarizes recessions in the 32 countries, with more detailed information provided
in Table A2 in Appendix I. The average economy spends 20 percent of
its time in a recession. A typical recession lasts slightly longer than a
year while expansions last about four and a half years. Surprisingly, of
the 32 countries, Switzerland has been in recession most often—nearly
40 percent of the time—including much of the 1990s. In contrast and
reflecting its fast growth throughout this period, South Korea has experienced three recessions, the fewest of the 32 countries. Moreover,
two of South Korea’s recessions are associated with international events,
with one coinciding with the Asian financial crisis of the 1990s and the
other with the most recent global recession.

Calculating a global recession index
Each country in the sample experienced a recession beginning in
either 2007 or 2008 (Table A2). Moreover, many of the European
countries have experienced double-dip recessions since 2008. In any
case, the uniformity of experience across countries since 2007 is striking. With the 32 business cycle chronologies in hand, an interesting
extension is to calculate a recession index for the global economy. To
do so, the wiring ratio is applied again, but now to the chronologies
for the 32 countries in the sample. The wiring ratio calculated across
the 496 country-pairs in the sample is plotted in Chart 2 and labeled
the Global Recession Index. To ensure that the index is a global measure,
each country is weighted by its Purchasing Power Parity-adjusted real
GDP so that large economies receive more weight when falling into
recession than small economies.
Chart 2 reveals several global recessions since 1960. As a frame of
reference, if all of the countries were the same size, and if half of the
countries are in a recession at the same time, then the index equals
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Chart 2

GLOBAL RECESSION INDEX: WIRING RATIO FOR 32
ADVANCED ECONOMIES
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Source: Author calculations.

0.25. The most recent recession stands out as a unique experience. All
countries in the sample experienced a recession in 2007-09 so that the
index equals 1.0, the only time this has occurred since 1960. However,
other well-known global events are visible, which makes the most recent recession that much more impressive. Most notably, the oil crisis
of 1973—the second highest spike in Chart 2—produced a wide-ranging recession. The global recession index spikes to nearly 0.50 in the
first quarter of 1975 and 22 of the 32 countries were in a recession at
that time. The double dip of the early 1980s for the United States and
many European countries is also easily identified. There is a similar
double-dip pattern at the start of the 1990s, reflecting recessions that
followed several disparate sources of turmoil, such as the first Iraq War,
banking crises in Scandinavia, and the reunification of Germany. Each
event contributed separately but simultaneously to national recessions
in many of the countries. A mild global recession follows the bursting
of the 2001 technology bubble. One global event not shown in the
index is the Asian financial crisis of the late 1990s. The index does not
reflect this event because there are few Asian countries in the sample.
However, Table A2 shows that many of the countries involved in the
Asian financial crisis—Japan, South Korea, Russia, Argentina, and Brazil—experienced recessions during this period.

12

FEDERAL RESERVE BANK OF KANSAS CITY

The synchronicity of global business cycles
The next step in determining what affects the synchronicity of
business cycles is to construct a measure of business cycle synchronicity. Here, the degree of synchronicity between two countries over a
time period is measured by the fraction of time that both countries
are in the same state of the business cycle; that is, the fraction of time
the countries are both in recession or are both in expansion (Harding and Pagan 2002). Recall that the previous subsection found that
economies tend to be in recession about 20 percent of the time. Therefore, statistically, if the occurrence of recession/expansion were completely independent across two countries, the countries would be in the
same phase of the business cycle 68 percent of the time.3 Sixty-eight
percent thus serves as the critical value for the measure of synchronization. For example, consider the United States and the United Kingdom
in the 1970s. They were in recession at the same time for four quarters,
and they were in expansion together for 24 quarters. As a result, the
U.S./U.K. pair in the 1970s was in the same phase of the business cycle
70 percent of the time (28 quarters/40 quarters)—very close to the
critical value of 68 percent. By this measure, U.S. and U.K. business
cycles were largely independent of each other during this period.
Of course, the fraction of time spent in the same business cycle can
be calculated for all countries in the sample and for all the decades in the
sample. Chart 3 provides one way of summarizing this information in
one picture. The chart presents this same measure but calculates it across
all 496 country-pairs in the sample separately for each decade. To construct the chart, the fraction of time that two countries are in the same
phase of the business cycle is calculated for each decade, giving 496 data
points for each decade. To summarize these data, a smoothed version of
a histogram, called a density, is calculated. Chart 3 presents the density
for each of the decades in the sample. Because the densities for the first
three decades of the sample—the 1960s, 1970s and 1980s—lie almost
completely on top of one another, Chart 3 pools these 30 years together
and shows only one density for the entire period.
The density is read in the same way as a histogram. Higher values
of the density indicate that a larger proportion of the 496 observations
for that decade correspond to the value on the horizontal axis.4 In this
way, Chart 3 shows business cycles have become more synchronized
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Chart 3

DENSITY OF BUSINESS CYCLE SYNCHRONIZATION
FOR THREE SAMPLE PERIODS
5
1960-1989
1990-1999
2000-2009

Density
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80%
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Kernel = Gaussian, bandwidth = 0.04
Source: Author calculations.

in recent decades. For example, the peak of the density for the 1960s1980s is close to the critical value of 68 percent, which indicates that
the synchronization during this period is close to what one would expect if business cycles were completely independent. The density is also
quite wide, indicating that different country-pairs were in the same
phase of the business cycle for different fractions of time. Business cycles in the 1990s exhibit more synchronization, indicated by the shift
in the density to the right. The density for the 2000s is even further to
the right. The movements in the densities are not due to chance—each
shift is meaningful in a statistical sense.5 The appearance of the shift in
the 1990s hints at a fundamental change in the global economy—over
the past 20 years, the business cycles of different countries have become
more synchronized.

II. THE EFFECT OF GLOBALIZATION ON
INTERNATIONAL BUSINESS CYCLES
The previous section showed that business cycles have become
more synchronized over the previous two decades. This section relates
increased synchronicity to greater trade and financial linkages. Because
economic theory does not clearly answer whether globalization will
produce more highly synchronized business cycles, the issue is examined empirically. Specifically, after documenting the increase in globalization of trade in goods and services and the increase in international
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Chart 4

U.S. IMPORTS AND EXPORTS AS A PERCENTAGE OF GDP
20%
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Imports

Notes: Gray bars indicate recessions as defined by the National Bureau of Economic Research.
Sources: U.S. Bureau of Economic Analysis and National Bureau of Economic Research.

holdings of financial instruments, the article discusses what economic
theory and empirical evidence says about the effect of trade and financial linkages on business cycle synchronicity.

Globalization of international trade
International trade has grown dramatically over the last several decades. The annual growth of the real dollar value of the imports and
exports of the countries in the dataset has averaged about 10 percent
since 1970. Because real GDP in these countries grew by less than 10
percent annually, international trade as a share of output is now larger
than it was 40 years ago. The situation in the United States illustrates
this point (Chart 4). The chart plots real imports as a percentage of real
GDP and real exports as a percentage of real GDP. In 1970, imports
and exports were both about 5 percent of GDP. Since 1970, imports
and exports have grown faster than GDP so that imports are now nearly 20 percent of GDP and exports are about 14 percent of GDP. The
effect of the recent recession on international trade is also clear in the
chart: imports and exports as a share of GDP both fell dramatically
between 2007 and 2009.
International trade in all 32 countries shows a similar increase
(Chart 5). To combine data from all 32 countries, the chart plots an
unweighted average of imports-to-GDP and exports-to-GDP. As in the
United States, imports and exports as a share of GDP have increased
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Chart 5

GLOBAL IMPORTS AND EXPORTS AS A SHARE OF GDP:
1970-2007
.35%
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Notes: The chart plots an unweighted average of the ratios imports-to-GDP and exports-to-GDP.
Source: Barbieri and Keshk (2012).

for the countries as a whole. Since 1970, exports as a share of GDP
have doubled while imports as a share of GDP have increased by about
50 percent. Importantly for the discussion of business cycle synchronicity, there has been a dramatic increase in trade during the 1990s.

Globalization of international finance
Although trade in goods and services has become a larger share
of global output, the growth in the cross-border holdings of financial
assets dwarfs this increase in trade. The dataset compiled by Lane and
Milesi-Ferretti (2007) shows the degree to which countries have become financially linked by providing values for the external assets and
liabilities of a large number of countries. Each country’s external assets
and liabilities are further broken down by asset type: equity, debt and
foreign direct investment (FDI). While the data only provide aggregate
stocks of international holdings of financial assets, the analysis uses the
data to construct proxies for bilateral asset holdings (see Appendix II
for more details).
The growing importance of foreign assets held by U.S. residents
and foreign liabilities owed by U.S. residents is shown in Chart 6. The
United States has run a trade deficit for most of the past 40 years. The
flip side of this trade deficit is the purchase of U.S. assets by foreigners. To measure the increased globalization of international financial
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Chart 6

INTERNATIONAL ASSETS AND LIABILITIES OF THE
UNITED STATES
U.S. foreign assets and liabilities as a share of U.S. GDP
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Source: Lane and Milesi-Feretti (2007).

markets for the United States, the upper panel of Chart 6 shows the
sum of foreign assets and foreign liabilities as a share of GDP. This
ratio has grown seven-fold over the last 40 years. The lower panel of
Chart 6 shows the stock of U.S. assets (upper half of the chart) and liabilities (lower half of the chart) by asset type, this time in total dollar
value to highlight the absolute value of the assets and liabilities of the
U.S. economy. The growth in the stock of foreign assets and liabilities
is broad-based, with assets and liabilities of all asset types growing over

ECONOMIC REVIEW • THIRD QUARTER 2012

17

Chart 7

FOREIGN ASSETS AND LIABILITIES AS A SHARE OF GDP
Global foreign assets and liabilities as a share of global GDP
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Source: Lane and Milesi-Ferretti (2007).

the previous 20 years in particular. The well-known asymmetry in U.S.
foreign asset holdings is visible: U.S. foreign assets tend to be equity or
FDI, whereas the bulk of U.S. liabilities are debt instruments.
Chart 7 illustrates the increase in globalization of international
finance markets for all the countries in the Lane and Milesi-Fertetti
dataset. The chart shows the global sum of the dollar value of foreign
assets and foreign liabilities as a ratio to the dollar value of global GDP.
Similar to the United States, total world foreign assets and liabilities
have grown from about 50 percent of global GDP in 1970 to more than
300 percent of global output today.
Chart 8 displays the total value of foreign assets and liabilities for a
group of countries—Australia, Canada, Japan and Norway—again presented as a ratio to that country’s GDP. The increase in the international
financial linkages is broad-based for each country. All four have a foreign assets and liabilities to GDP ratio of at least 200 percent. Norway
in particular has used the income from its oil wealth to purchase large
quantities of foreign assets—its foreign assets and liabilities to GDP ratio is more than 500 percent. The right panel of Chart 8 shows the dollar value of each country’s international asset position. Note that scales
of the four countries are the same so they are comparable, although the
scales are different from those in Chart 6 for the United States. The
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Chart 8a

AUSTRALIA: FOREIGN ASSETS AND LIABILITIES
AS A SHARE OF GDP
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Notes: The upper panel shows the ratio of the sum of foreign assets and liabilities to GDP. The lower panel shows the
dollar value of foreign assets and liabilities, broken into asset type.
Source: Lane and Milesi-Ferretti (2007).
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Chart 8b

CANADA: FOREIGN ASSETS AND LIABILITIES
AS A SHARE OF GDP
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Notes: The upper panel shows the ratio of the sum of foreign assets and liabilities to GDP. The lower panel shows the
dollar value of foreign assets and liabilities, broken into asset type.
Source: Lane and Milesi-Ferretti (2007).
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Chart 8c

JAPAN: FOREIGN ASSETS AND LIABILITIES
AS A SHARE OF GDP
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Notes: The upper panel shows the ratio of the sum of foreign assets and liabilities to GDP. The lower panel shows the
dollar value of foreign assets and liabilities, broken into asset type.
Source: Lane and Milesi-Ferretti (2007).
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Chart 8d

NORWAY: FOREIGN ASSETS AND LIABILITIES
AS A SHARE OF GDP
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Notes: The upper panel shows the ratio of the sum of foreign assets and liabilities to GDP. The lower panel shows the
dollar value of foreign assets and liabilities, broken into asset type.
Source: Lane and Milesi-Ferretti (2007).
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composition of these foreign asset holdings varies dramatically across
countries. For example, the net foreign asset position of Australia and
Canada is in some ways similar to the United States: liabilities are primarily dominated in debt while foreign assets are more likely to be equity or FDI. Japan is very different: its foreign liabilities are largely equity
and debt instruments, while the country’s assets are dominated by debt.
After having documented the increase in globalization, this section
now turns to the effect of globalization on business cycle synchronicity—first theoretically and then empirically.

The effect of globalization on international business cycles: theory
Economic theory is unclear about the effect of increased trade and
financial integration on business cycle synchronization. While both
trade and financial linkages provide a channel through which demand
shocks can be transmitted across economies—possibly leading to greater business cycle synchronicity—both types of connections can also
produce offsetting effects that reduce business cycle synchronicity. In
theory, it is difficult to tell which effects will dominate.
Trade linkages provide a direct channel through which increased
demand in one country is transmitted to increased production in another country. For example, suppose that there are only two countries
in the world, country A and country B. Consumers in both countries
consume a basket of goods that consists of products produced in both
countries. Imagine what happens if the demand for final goods by consumers in country A increases. This demand shock raises the demand
for all goods, including imports from country B. Country B will react
by producing more goods to meet the extra demand from country A.
Trade has transmitted this demand shock from A to B, leading to more
synchronous business cycles because both countries produce both goods
in response to the increased demand.
Another way that trade may lead to synchronous business cycles
is through intra-industry trade. Hummels, Ishii, and Yi (2001) have
documented the growing importance of intra-industry trade to the
global economy. When one country imports intermediate goods—that
is, goods that will be used to produce some other good—industryspecific shocks can be transmitted internationally. Continuing the example, suppose country A produces intermediate goods—wheat and
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steel—while country B produces final goods, bread and cars. In order to
produce bread and cars, country B imports wheat and steel from country A. If country A experiences a drought such that wheat production
(and therefore wheat exports) declines, then country B will produce less
bread. As a result, the drought in country A affects output in country
B in the same direction so business cycles will be more synchronized.
However, it is also possible that trade linkages could actually decrease the synchronization of business cycles between countries. Consider the case where two countries specialize and trade different types
of products. Instead of the example above, suppose that country A produces cars while country B produces and exports wheat. Again, suppose that a drought significantly reduces country B’s wheat production.
Clearly both countries will consume less bread, but country A’s car production will remain relatively unharmed by the drought. Thus, even
though both countries are adversely affected by the drought, it is clear
that country A is less affected than country B. In this way, if countries
specialize and trade very different types of goods, and if industry-specific shocks are important, then trade may actually reduce the synchronicity of business cycle movements.
The impact of financial linkages on business cycle synchronization
is also ambiguous in theory. On the one hand, standard international
business cycle theory (Backus, Kehoe, and Kydland 1992) would predict that the free-flow of capital internationally would decrease business
cycle synchronization. To understand the mechanism, suppose that one
country experiences a positive shock to its productivity while the other
does not. Global investors will move their investments away from the
relatively less productive economy to the more productive economy.
As a result, the country with the positive productivity shock sees an
increase in output for two reasons: directly from the positive productivity shock and indirectly from the inflow of funds from the foreign
country. Unfortunately, the country without the productivity shock
sees a decline in output because funds flow out of the country and into
the now more productive country. Thus financial linkages can lead to
asynchronous business cycles. To further complicate matters, Heathcote
and Perri (2004) point out that it is difficult to determine if financial
linkages cause asynchronous business cycle fluctuations, or if the reverse
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is true, since asynchronous business cycle fluctuations also provide investors with good hedging opportunities.
Access to international financial markets means that investors can
hold the assets of many different countries. Such diversification implies
that shocks to the financial system of one country can affect the wealth
of consumers in other countries, which in turn can affect consumption
in that country. If consumers in one country hold a large portion of
their equity assets in a foreign country, and the country’s stock market
falls, then consumption in both countries will fall because consumers
of both countries will be less wealthy. In a similar way, suppose that
the value of an international bank’s assets in one country declines. In
response, the bank may withdraw funds from many different countries
simultaneously, leading to more highly correlated business cycles (see,
e.g., Krugman 2008; Kollmann, Enders, and Muller 2011). Finally, as
the European sovereign debt crisis has shown, financial market contagion can reduce growth internationally.

The effect of globalization on international business cycles: empirical evidence
Theory is mixed on whether trade and financial linkages lead to
more or less synchronous business cycles. Therefore, this section examines the issue empirically using the measure of synchronization
observed across country-pairs produced earlier. Many empirical studies have attempted to sort the contradictory predictions of economic
theory.6 Prior studies generally measure business cycle synchronicity
by calculating the statistical correlation between the detrended output
of economies. In contrast, this article focuses on the business cycle by
looking at whether countries tend to experience expansions or recessions at the same time.
The regression analysis used in this analysis examines whether
countries with close trade and financial relationships have business
cycles that move together. Specifically, let Synchronizationijt denote the
fraction of time country i and country j are in the same state of the
business cycle during decade t. This measure is plotted for all countrypairs in Chart 3. Further, let Trade linkagesijt measure the degree of trade
linkages between the two countries and Financial linkagesijt measure the
degree of financial linkages between the two countries, both measured
at the start of decade t. Then the empirical effect of trade and financial
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linkages on business cycle synchronization can be estimated using the
following regression:
Synchronizationijt = β0 + β1 × Trade Linkagesijt + β2 × Financial linkagesijt
+ Γ × Controls

(1)

The control variables take into account other characteristics that
may be important for business cycle synchronization. The effect of
trade and financial linkages on the synchronicity of business cycles is
captured by the parameters β1 and β2 .
The composition of countries’ international assets and liabilities
can vary dramatically, and different asset types may transmit shocks
internationally in different ways. For this reason, an expanded regression is also estimated:
Synchronizationijt = β0 + β1 × Trade Linkagesijt + β2 × Equity linkagesijt
+ β3 × Debt Linkagesijt+ β4 × FDI linkagesijt + Γ ×Controls

(2)

A finding that the parameters β1 to β4 are positive and statistically
significant would mean that trade and financial linkages are important
determinants of business cycle synchronicity. And because the previous
section showed that trade and financial linkages have increased, this
finding would explain in part why business cycles have become more
synchronized in the last two decades.
Two different definitions of the variable trade linkages are used in
estimating equations (1) and (2). While both definitions measure the
volume of bilateral trade between the two countries, one definition
looks at bilateral trade relative to the total volume of trade between
the two countries and all other countries; the other definition looks at
bilateral trade relative to total GDP for the two countries.
In addition, the statistical procedure used in estimating equations
(1) and (2) must account for the fact that the key variables in the equations are simultaneously determined. The box “Dealing with Simultaneity between Business Cycle Synchronicity, Trade Linkages, and
Financial Linkages” describes two ways for dealing with this problem.
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Finally, two different sets of control variables are used when estimating the equations. Although the control variables are not directly
of interest, estimating different specifications are one way to test the
robustness of the results. Appendix II discusses in detail the construction of the variables trade linkages and financial linkages as well as the
different regression specifications.
The primary finding of the analysis is that a greater level of bilateral trade between two countries is associated with those two countries
having more highly synchronized business cycles (Table 2). The results
indicate that spillover effects are important—demand shocks that are
transmitted through trade linkages are more important than any offsetting effects due to specialization. The result is consistent with the previous literature and is robust. Of the eight regression specifications, five
are positive and statistically significant, two are positive but statistically
insignificant and one is negative and statistically insignificant.
In economic terms, the magnitude of the effect is modest. The
coefficient on trade linkages hovers around 0.02. Because the tradeto-total trade and trade-to-GDP variables in the regression have been
transformed by the log function (see Appendix II), this value means
that a 10 percent increase in the trade intensity between two countries
will increase the fraction of quarters that the countries spend in the
same phase of the business cycle by 0.2. For example, consider that
the trade-to-GDP ratio for U.S.-Mexico trade doubled between 1990
and 2000. According to the estimate above, synchronization can be
expected to increase by 2.0. Because there are 40 quarters in a decade,
this means that during the 2000s, Mexico and the United States spent
one additional quarter in the same phase of the business cycle than they
otherwise would have had their trade-to-GDP ratio not changed.
Financial connections as measured here do not appear to have an
analogous impact on business cycle synchronization. Total financial
linkages have a negative and often significant, effect on synchronization. While a negative result is not inconsistent with economic theory, it is somewhat surprising because the majority of empirical work
has found a positive effect. Moreover, when financial connections are
measured by asset type instead, the results are not consistent enough
to draw strong conclusions about the impact that these connections
have on business cycle synchronization. Countries with equity linkages
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DEALING WITH SIMULTANEITY IN BUSINESS
CYCLE SYNCHRONICITY, TRADE LINKAGES
AND FINANCIAL LINKAGES
The key variables in the two regression equations are determined simultaneously and are therefore said to be endogenous.
While the regression equations are written so that it looks as
though trade and financial linkages cause business cycle synchronization, it could be the other way around: a high degree of trade or
financial linkages could be caused by business cycles that are highly
synchronized. Moreover, rather than trade and financial linkages
causing business cycle synchronicity, or business cycle synchronicity causing trade and financial linkages, it could be that some other
factor—for example, increased cooperation between policymakers
around the world—is causing both greater trade and financial linkages and greater business cycle synchronicity.
One way to reduce the simultaneity problem is to estimate
the two regression equations using instrumental variables rather
than ordinary least squares. An instrument is a variable that is
correlated with the endogenous explanatory variable (trade and
financial connectedness in this application) but is not correlated
with the outcome (business cycle synchronization). Because the
instrument is not correlated with the outcome, it can be used to
“sterilize” the endogenous variable and produce proper estimates
of the coefficients of interest. If the instruments are valid, then
the regression results can be interpreted as causal relationships
and not simply correlations. In the present application, variables
from the so-called gravity model of international trade are used
to instrument trade and financial linkages.7 These variables are
essentially descriptions of a country’s specific characteristics, such
as language, legal system and the distance from its trading partners. A country’s specific characteristics are not correlated with
its’ comovement with other economies around the world. Moreover, standard tests indicate that these instruments are strongly
correlated with the endogenous regressors. The instruments are
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therefore valid: they are exogenous to business cycle synchronization yet correlated to the endogenous regressors.
Another way to further reduce the problem of endogeneity is to
calculate the measures of trade and financial interconnectedness at
the first quarter of each decade from 1970 to 2000 (see Appendix
II). In this way, the trade and financial linkages for each countrypair at the start of the decade are used to explain that country-pair’s
degree of business cycle synchronization during that same decade,
thereby reducing the likelihood that business cycle synchronization
during the decade and linkages at the start of the decade are simultaneously determined.

(1)

(3)

(4)

1589

Period

1685
Country-pair,
period

**Indicates statistical significance at the 95 percent confidence level.
Notes: Standard errors are clustered at the country-pair level and are in parentheses.
Source: Author calculations.

1685

Period

-0.019
(0.021)

FDI linkages

Fixed effects

-0.027**
(0.013)

Debt linkages

N

0.039**
(0.010)

Equity linkages

Country-pair,
period

1589

0.084
(0.174)

-0.13
(0.825)

-0.185
(0.227)

0.184**
(0.083)

(5)

Period

1685

-0.032**
(0.014)

-0.285
(0.180)

0.026
(0.019)

Total financial
linkages

-0.032**
(0.015)

(2)

0.031**
(0.005)
0.023**
(0.009)

0.023**
(0.009)

Trade/GDP

Trade/total trade

Period

1589

-0.031
(0.021)

-0.032**
(0.013)

0.050**
(0.011)

0.023**
(0.005)

(6)

Country-pair,
period

1685

-0.268**
(0.121)

-0.067
(0.129)

(7)

Country-pair,
period

1589

-0.163
(1.025)

0.196
(1.061)

-0.322
(0.478)

0.232
(0.187)

(8)

THE EFFECT OF TRADE AND FINANCIAL LINKAGES ON BUSINESS CYCLE SYNCHRONICITY

Table 2
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appear to have more highly synchronized business cycles, although
again the economic magnitude of the coefficient is relatively small.
Debt and, perhaps surprisingly, FDI linkages do not appear to have a
robust impact on business cycle synchronization.

III. CONCLUSION
The degree to which business cycles are now internationally synchronized has increased significantly over the past 20 years, due in part
to closer economic ties between countries. Regression analysis that exploits the cross-country differences in the intensity in which countries
trade goods and hold external financial assets reveals that economies
that trade with each other have more synchronized business cycles. Perhaps surprisingly, financial linkages are not associated with more synchronized business cycles. However, the proxies for bilateral financial
connections used in the analysis are aggregate in nature. A study with
more detailed data on the nature of financial linkages may well lead
to different conclusions. This is an interesting and important area for
future work.
Although this article doesn’t address the shocks that catalyzed the
initial downturn in the U.S. and world economies, others have pointed
to some combination of high oil prices, shocks to the financial system,
constrained demand due to overleveraged households, and high levels
of uncertainty (see Stock and Watson 2012, Davig and Haakio 2010,
Mian and Sufi 2010 and Bloom 2009, among others). No matter the
ultimate cause, the evolution of the global economy over the previous several decades—particularly the dramatic increase in the flow of
international trade in goods—has helped to set the stage for the global
transmission of these shocks. Given that globalization continues unabated, U.S. policymakers need to remain vigilant to events occurring
outside the United States, especially in areas to which the United States
has close economic ties.
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APPENDIX I
Table A1

DATES FOR WHICH BUSINESS CYCLE DATA IS AVAILABLE
Real GDP

Industrial Production

Unemployment

Argentina

1990Q1-2011Q3

1994Q1-2011Q4

2002Q4-2011Q2

Retail Trade
--

Australia

1960Q1-2011Q4

1960Q1-2011Q4

1966Q3-2011Q4

1983Q3-2011Q4

Austria

1964Q1-2011Q3

1960Q1-2011Q4

1960Q1-2011Q4

1973Q1-2011Q3

Belgium

1980Q1-2011Q3

1960Q1-2011Q4

1970Q1-2011Q4

1969Q1-2011Q4

Brazil

1995Q1-2011Q3

1975Q1-2011Q4

1981Q1-2011Q4

2000Q1-2011Q3

Canada

1960Q1-2011Q3

1960Q1-2011Q4

1960Q1-2011Q4

1970Q1-2011Q4

Chile

1980Q1-2011Q3

1960Q1-2011Q4

1986Q1-2011Q4

2005Q1-2011Q4

Czech Republic

1994Q1-2011Q3

1990Q1-2011Q4

1990Q1-2011Q4

1996Q1-2011Q4

Denmark

1977Q1-2011Q3

1960Q1-2011Q4

1970Q1-2011Q4

1968Q1-2011Q4

Finland

1970Q1-2011Q3

1960Q1-2011Q4

1960Q1-2011Q4

1960Q1-2011Q4

France

1960Q1-2011Q4

1960Q1-2011Q4

1967Q4-2011Q4

1975Q1-2011Q4

Germany

1960Q1-2011Q3

1960Q1-2011Q4

1962Q1-2011Q3

1960Q1-2011Q4

Great Britain

1960Q1-2011Q3

1960Q1-2011Q4

1971Q1-2011Q3

1960Q1-2011Q4

Greece

1977Q1-2011Q1

1962Q1-2011Q4

1998Q2-2011Q3

1963Q1-2010Q4

Iceland

1997Q1-2011Q4

1998Q1-2011Q3

1980Q1-2011Q4

1990Q1-2011Q3

Ireland

1997Q1-2011Q4

1960Q1-2011Q3

1982Q1-2011Q4

1968Q1-2011Q4

Israel

1968Q1-2011Q4

1960Q1-2011Q4

1992Q1-2011Q3

1995Q1-2011Q4

Italy

1980Q1-2011Q3

1960Q1-2011Q4

1960Q1-2011Q3

1990Q1-2011Q4

Japan

1960Q1-2011Q3

1960Q1-2011Q4

1960Q1-2011Q4

1970Q1-2011Q2

Mexico

1980Q1-2011Q3

1960Q1-2011Q4

1987Q1-2011Q4

1986Q1-2011Q4

Netherlands

1977Q1-2011Q3

1960Q1-2011Q4

1970Q1-2011Q4

1960Q2-2011Q4

New Zealand

1982Q2-2011Q3

1977Q2-2011Q3

1986Q1-2011Q4

1963Q1-2011Q4

Norway

1966Q1-2011Q4

1960Q1-2011Q4

1972Q1-2011Q3

1960Q1-2011Q4

Portugal

1977Q1-2011Q3

1960Q1-2011Q4

1983Q1-2011Q4

1990Q1-2011Q4

Russia

1995Q1-2011Q3

1993Q1-2011Q4

1992Q4-2011Q4

1995Q1-2011Q4

S. Korea

1960Q1-2011Q3

1960Q1-2011Q4

1989Q1-2011Q4

1990Q1-2011Q4

South Africa

1960Q1-2011Q3

1963Q1-2011Q4

2000Q1-2011Q3

1977Q1-2011Q4

Spain

1970Q1-2011Q3

1961Q1-2011Q4

1972Q4-2011Q4

1995Q1-2011Q3

Sweden

1969Q1-2011Q3

1960Q1-2011Q4

1970Q1-2011Q4

1960Q1-2011Q4

Switzerland

1965Q1-2011Q3

1960Q1-2011Q4

1970Q1-2011Q4

2002Q1-2011Q3

Turkey

1987Q1-2011Q3

1989Q1-2011Q3

2000Q1-2011Q4

--

United States

1960Q1-2011Q4

1960Q1-2011Q4

1960Q1-2011Q4

1960Q1-2011Q4

Sources: Data on real GDP, industrial production indices and unemployment rates all from the International Monetary Fund’s International Financial Statistics database. Retail sales index from OECD.
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Table A2

COUNTRY-SPECIFIC BUSINESS CYCLE CHRONOLOGIES*
Argentina

Australia

Austria

Belgium

1989q4-2011q4

1960q1-2011q4

1960q1-2011q4

1960q1-2011q4

Peak

Trough

Peak

Trough

Peak

Trough

Peak

Trough

1994q3

1995q3

1960q3

1961q2

1961q3

1963q1

1960q1

1961q1

1998q2

1999q2

1965q3

1966q1

1964q4

1965q2

1965q4

1966q2

1999q4

2000q3

1971q3

1972q1

1966q1

1967q3

1974q2

1975q2

2001q1

2002q1

1974q2

1975q4

1974q3

1975q2

1977q1

1978q1

2008q3

2009q2

1976q2

1976q4

1977q4

1978q2

1980q1

1980q4

1977q2

1978q1

1980q4

1981q2

1982q1

1983q2

1980q1

1980q2

1982q1

1982q3

1992q1

1993q4

1981q2

1983q2

1983q4

1984q2

2001q1

2001q4

1990q4

1991q2

1986q2

1986q4

2003q1

2003q3

1996q1

1996q4

1992q2

1993q2

2008q2

2009q1

2008q2

2008q3

2001q1

2001q3

2003q1

2003q3

2008q2

2009q2

Brazil

Canada

Chile

1975q1-2011q4

1960q1-2011q4

1960q1-2011q4

Czech Republic
1990q1-2011q4

Peak

Trough

Peak

Trough

Peak

Trough

Peak

Trough

1980q3

1980q4

1979q3

1980q2

1960q1

1960q3

1990q4

1992q1

1982q4

1983q1

1981q2

1982q4

1966q3

1969q1

1992q3

1993q1

1987q1

1987q3

1989q3

1991q1

1970q2

1970q4

1996q4

1998q4

1988q2

1988q4

2008q3

2009q2

1971q4

1973q2

2003q3

2004q1

1989q4

1990q2

1974q1

1975q3

2008q3

2009q2

1991q3

1992q3

1981q1

1982q4

1995q1

1995q3

1984q2

1985q1

1997q3

1999q1

1990q1

1991q1

2001q1

2001q3

1998q1

1999q1

2003q1

2003q2

2000q1

2000q3

2008q3

2009q1

2002q4

2003q3

2008q2

2009q3

*As determined by the Bry-Boschan algorithm and the procedure described in Section I.
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Table A2 continued
Denmark

Finland

France

Greece

1960q1-2011q4

1960q1-2011q4

1960q1-2011q4

1962q1-2011q4

Peak

Trough

Peak

Trough

Peak

Trough

Peak

Trough

1962q3

1963q1

1966q4

1967q2

1966q3

1968q2

1973q3

1974q3

1970q4

1971q2

1967q4

1968q2

1969q4

1972q3

1980q1

1980q4

1973q3

1975q1

1975q1

1975q4

1974q2

1975q2

1981q3

1983q1

1976q2

1976q3

1976q2

1977q3

1977q1

1977q3

1984q3

1985q1

1977q3

1977q4

1981q3

1981q4

1979q3

1980q4

1985q4

1987q2

1979q4

1981q1

1990q1

1993q3

1991q4

1993q1

1989q4

1990q3

1986q3

1987q1

2008q1

2009q3

1995q3

1996q3

1991q3

1993q1

1987q4

1989q3

2008q1

2009q1

2008q2

2011q4

1992q1

1993q2

1995q1

1995q3

2008q2

2009q4

2011q2

2011q4

Germany

Great Britain

Iceland

Ireland

1960q1-2011q4

1960q1-2011q4

1980q1-2011q4

1960q1-2011q4

Peak

Trough

Peak

Trough

Peak

Trough

Peak

Trough

1960q4

1961q2

1965q1

1966q4

1981q3

1984q1

1965q1

1966q2

1966q3

1967q2

1969q2

1969q4

1987q3

1989q4

1974q1

1975q1

1973q4

1975q2

1973q4

1975q3

2000q3

2001q1

1980q1

1980q3

1980q1

1982q3

1977q1

1977q2

2001q4

2003q1

1981q3

1982q1

1986q4

1987q1

1979q2

1981q1

2007q4

2010q1

1987q4

1988q1

1991q1

1993q2

1990q2

1991q3

1990q3

1991q2

1995q2

1996q1

2008q1

2009q2

1992q3

1993q1

2001q1

2002q1

2002q2

2002q4

2002q3

2003q2

2007q3

2009q4

2008q3

2009q2
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Table A2 continued
Israel

Italy

Japan

Mexico

1960q1-2011q4

1960q1-2011q4

1960q1-2011q4

1960q1-2011q4

Peak

Trough

Peak

Trough

Peak

Trough

Peak

Trough

1966q1

1967q2

1964q1

1964q3

1962q3

1962q4

1962q1

1962q3

1976q2

1977q4

1974q2

1975q3

1964q4

1965q2

1969q2

1969q3

1988q2

1989q2

1976q4

1977q3

1973q4

1975q1

1970q2

1970q4

2001q2

2001q4

1978q4

1979q2

1985q4

1986q2

1981q4

1983q3

2002q2

2003q1

1981q1

1983q2

1992q1

1993q3

1985q3

1986q4

2008q2

2009q1

1984q3

1985q1

1997q1

1999q1

1992q4

1993q3

1992q1

1993q3

2001q1

2001q4

1994q3

1995q3

1996q3

1996q4

2008q1

2009q1

2000q3

2001q4

2001q1

2001q3

2010q3

2011q2

2006q2

2006q3

2002q3

2003q2

2008q2

2009q2

2007q3

2009q2

Netherlands

New Zealand

Norway

Portugal

1960q1-2011q4

1963q1-2011q4

1960q1-2011q4

1960q1-2011q4

Peak

Trough

Peak

Trough

Peak

Trough

Peak

Trough

1960q1

1966q3

1967q3

1960q1

1967q4

1966q2

1967q1

1980q1

1982q4

1970q2

1971q4

1980q2

1980q3

1970q2

1971q1

1992q1

1993q2

1974q3

1975q1

1981q4

1982q3

1974q1

1975q3

2001q3

2002q1

1975q4

1976q3

1988q1

1988q4

1983q1

1983q3

2003q1

2003q2

1982q2

1983q1

2003q1

2003q3

1992q2

1994q1

2008q2

2009q2

1984q4

1986q1

2008q2

2009q2

2002q3

2003q1

2011q2

2011q4

1986q3

1988q2

2009q4

2010q2

2008q1

2009q2

1989q2

1990q2

2011q1

2011q4

1990q4

1991q3

1992q2

1992q3

1997q2

1998q2

2007q4

2009q1
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Table A2 continued
Russia

South Africa

South Korea

Spain

1992q4-2011q4

1960q1-2011q4

1960q1-2011q4

1961q1-2011q4

Peak

Trough

Peak

Trough

Peak

Trough

Peak

Trough

1997q4

1998q3

1976q3

1977q3

1980q1

1980q2

1974q4

1975q2

2008q3

2009q2

1981q4

1983q1

1997q3

1998q2

1980q4

1981q2

1984q2

1986q1

2008q1

2009q1

1991q4

1993q2

1986q3

1986q4

2007q3

2009q4

1989q3

1989q4

2011q1

2011q4

1990q3

1993q2

1997q4

1999q2

2002q2

2002q4

2008q2

2009q2

Sweden

Switzerland

Turkey

United States

1960q1-2011q4

1960q1-2011q4

1980q1-2011q4

1960q1-2011q4

Peak

Trough

Peak

Trough

Peak

Trough

Peak

Trough

1966q1

1966q3

1960q1

1964q4

1988q1

1988q4

1966q4

1967q1

1976q3

1978q2

1967q2

1967q3

1993q4

1994q2

1969q3

1970q1

1980q1

1981q3

1974q2

1976q1

1998q3

1999q2

1973q4

1975q1

1982q1

1982q4

1978q2

1979q1

2000q3

2001q3

1980q1

1980q3

1990q4

1992q4

1981q1

1982q4

2004q4

2005q1

1981q3

1982q3

1995q3

1996q1

1986q3

1987q1

2008q1

2009q1

1990q2

1991q1

2008q1

2009q2

1990q1

1993q2

2011q2

2011q3

2000q4

2001q3

1996q2

1997q2

2007q4

2009q2

1998q1

1998q4

2001q1

2002q1

2008q2

2009q2

Source: Author calculations.
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APPENDIX II
Bilateral measures of trade intensity follow Frankel and Rose (1998)
and Baxter and Kouparitsas (2005). Specifically, bilateral trade data is
collected from the Correlates of War database.1 With the data, two different measures of trade intensity are produced for each country-pair.
The first measures the intensity of bilateral trade of the two countries
relative to the total amount that those two countries trade, while the
second measures the intensity of bilateral trade for two countries relative to their national outputs. Specifically,
Trade/total tradeij = (EXij + EXji )/(EXi + IMi +EXj + IMj)
Trade/GDPij = (EXij + EXji )/(NGDPi + NGDPj )
Measuring financial connections bilaterally is more difficult. The
data of Lane and Milesi-Ferretti (2007) do not contain bilateral holdings of financial asset, only aggregate assets and liabilities by asset type
for a large group of countries. However, proxies for bilateral holdings
can be constructed by following Imbs (2004):
total

BFijtotal =

NFAitotal
NGDPi

_ NFA j

BFijequity =

NFAiequity
NGDPi

_ NFA j

BFijdebt =

NFAidebt
NGDPi

_ NFA j

NFAi fdi
=
NGDPi

_ NFA j

BFij

fdi

NGDPj
equity

NGDPj
debt

NGDPj
fdi

NGDPj

All proxies for bilateral trade and financial holdings are expressed in
logs within the regressions.
Two different sets of fixed-effects are used. One set of fixed effects
control for decade-specific effects that may not be captured by the gravity equation instruments. The other set of fixed effects control for both
period-specific and country-pair-specific effects not captured by the
gravity equation instruments.
1

See: http://correlates ofwar.org/COW2%20Data/Trade/Trade.html.
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ENDNOTES
See the spreadsheet found at http://nber.org/cycles/recessions.html.
For example, with four variables there are six different pairs: GDP-employment, GDP-industrial production, GDP-retail sales, employment-industrial production, employment-retail sales and industrial production-retail sales. Suppose
that GDP, employment and industrial production all indicate recession, whereas
retail sales do not. Among all six pairs, three have both variables indicating a recession so that the wiring ratio equals 0.50. In general, if nt denotes the number
of available indicators at date t, and kt denotes the number of indicators that
signal recession at time t, then the wiring ratio is calculated as: w t = kt (kt − 1) .
1
2

nt (nt − 1)

Assuming that the two events are independent means that the probability
of both countries being in recession at any given point in time is 0.2 × 0.2 = 0.04
and the probability of both being in an expansion is 0.8 × 0.8 = 0.64. Then the
probability of either both being in recession or both being in expansion is 0.64 +
0.04 = 0.68, or 68 percent.
4
The values for the index are normalized so that the density is well defined,
i.e., that it integrates to one.
5
A Kolmogorov-Smirnov test statistic rejects the null hypothesis that the
densities are the same at standard confidence intervals.
6
Frankel and Rose (1998) were the first to test for these effects. They found
that trade tends to increase the synchronicity of business cycles. A relatively large
empirical literature has confirmed these findings. Baxter and Kouparitsas (2005)
consider a large number of potential explanations for bilateral business cycle correlations and find that trade is the most robust explanatory variable. Rose and
Engel (2002) study the impact of currency unions on synchronization. Imbs
(2004, 2006) studies many links that may effect business cycle synchronization,
including trade, specialization and financial integration. Finally, Claessens, Kose
and Terrones (2011) study the interaction between financial cycles and business
cycles. They find that recessions that correspond with financial downturns tend
to be deeper and longer lasting than business cycle downturns that do not.
7
The gravity model of international trade explains bilateral trade as a function of country characteristics. See Anderson and van Wincoop (2003). Feenstra
and Taylor (2008) provide textbook discussions of the gravity model. The specific variables used as instruments include country size (log of the sum of the
two countries’ GDP) and the distance between capital cities. In addition, several
dummy variables are included: do the countries share a common border? Do
they share a common language? Do they have a regional trade agreement? Is the
country land-locked? Is the country an island?
3
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New Person-to-Person
Payment Methods:
Have Checks Met Their Match?
By Terri Bradford and William R. Keeton

D

uring the last decade, both demand-side and supply-side factors have contributed to a surge in new methods of making
person-to-person (P2P) payments. On the demand side, the
driving factors have been the emergence of new forums for commerce
such as online auctions and the increasing desire by consumers to
monitor and control payments. On the supply side, the main factors
have been technological advancements such as faster Internet speeds,
increased computing power and smartphones. Despite the surge in
new P2P payment methods, studies show that consumers in the United States still prefer to make payments to other people with checks
and cash. In fact, P2P payments by check are the only type of check
payment that is still increasing. If consumers could be induced to use
a digital alternative to P2P payments by cash and check, the efficiency
and safety of the U.S. payments system might be enhanced.
Three distinct models for P2P payments have emerged. In the
nonbank-centric model, an individual instructs a nonbank intermediary such as PayPal to transfer funds to another consumer. In the bankcentric model, the individual interacts directly with a bank to request
Terri Bradford is a payments system research specialist and William R. Keeton was an
assistant vice president and economist in the Payments System Research Department of
the Federal Reserve Bank of Kansas City. Research Associates Elizabeth Antonious and
Thad Sieracki helped prepare the article.This article is on the bank’s website at www.
KansasCityFed.org.
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a transfer from the bank account of the individual to the bank account of the recipient. The third P2P model is card-centric, in the
sense that the payment is processed entirely over a credit card or debit
card network. While these new P2P payment methods have received
much attention in the retail payments community, they have not been
systematically analyzed and evaluated. This article provides such an
analysis, showing how each new P2P model works, the extent to which
the model improves on checks in meeting consumers’ needs and what
needs remain unfilled.
The article concludes that the new P2P methods improve on paper checks in a number of ways but leave important gaps, suggesting a
need for further innovation. All the new methods have the advantage
that they can be used with mobile devices. Furthermore, compared
with checks, some of the new P2P methods provide payers with greater
control over account balances, payees with faster access to funds and
both with stronger security. Still, none of the new methods enjoys the
nearly universal acceptance that checks do for making and receiving
P2P payments.
Section I provides a brief history of P2P payments in the United
States, focusing on the long-standing dominance of checks and the
emergence of new P2P methods in the last decade. Section II introduces the key payments characteristics used in the article to evaluate and
compare P2P payment methods—speed, payer control, security and
universality. Section III explains and evaluates the three basic models
of new P2P payment methods, rating each in terms of key payment
characteristics. Section IV summarizes the gaps that remain in P2P
payment services and discusses the role the Federal Reserve could play
in facilitating innovation in this area.

I.

A BRIEF HISTORY OF P2P PAYMENTS IN THE
UNITED STATES

P2P payments include payments by individuals to friends and family members and to other individuals for goods and services. The latter
group is often referred to as “micro-merchants.” They include gardeners, babysitters, independent repairmen and individuals selling goods
through classified ads or online auction markets such as eBay. This
section briefly reviews the history of P2P payments in the United States,
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describing the early dominance of cash and checks, the emergence of
new nonbank-centric methods in the late 1990s and the introduction
of bank-centric and card-centric methods more recently.

Early dominance of cash and checks
Before this century, P2P payments were almost entirely by cash and
check. Cash was convenient for small, in-person payments between
individuals. Except for the risk of counterfeiting, the payee could be
confident that funds were good. Furthermore, the only costs of carrying out the transfer were the time and inconvenience cost to the payer
of obtaining the cash, the cost to the payee of depositing the cash, and
the cost to both parties of safely transporting the cash. But for large
payments and payments to individuals in distant locations, cash was
not a practical form of payment. For such payments, paper checks were
superior because the funds could not be lost or stolen and the check
could be sent through the mail.
In commercial transactions between individuals, these benefits of
checks over cash came at a cost. A seller who delivered a good or service to a buyer before collecting the check faced the risk that the check
would bounce. Conversely, a buyer who sent a check before receiving
the promised good or service incurred the risk that the seller would fail
to follow through on delivery. A buyer paying by check also faced the
risk that the account information on the check could be used to make
unauthorized withdrawals. In large transactions, buyers and sellers
sometimes avoided these risks of checks by using wire payments, which
were costly to the buyer but could be made instantly to any location.
Credit cards were not viewed as a viable alternative for commercial P2P
payments because credit card processing was either unavailable or too
expensive for small sellers.

Emergence of new, nonbank-centric payment methods
In the late 1990s, the spread of the Internet and growth in online
auctions gave rise to new nonbank-centric payment methods. In such
payment methods, the payer initiates the payment with a nonbank company, and that company acts as a middleman between the payer and the
payee. Nonbank-centric P2P payment methods had been offered since
the previous century by companies such as Western Union. To make a
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payment, however, the payer was required to visit a brick-and-mortar
branch of the company. With the spread of the Internet, it became feasible for consumers to make such payments from their personal computers. In addition, the spread of the Internet led to rapid growth in online
auctions such as eBay. These online auctions increased the demand for a
new P2P payment method that better satisfied the needs of buyers and
sellers who did not know each other and lived in different areas.
Nonbank companies such as PayPal met the payment needs of buyers and sellers in online auctions by acting as a middleman in the transaction, obtaining funds from the buyer’s credit card or bank account
and then passing the funds on to the seller (Jackson). Under this approach, buyers had greater flexibility in funding their purchases, sellers
received their funds more quickly, and both parties had greater confidence that the transactions would be completed as promised. Another
benefit was that buyers did not have to reveal their credit card or bank
account information to unknown sellers, because only the intermediary
needed that information.
While several nonbank intermediaries competed for the payments
business in online auctions, PayPal quickly emerged the clear winner.
PayPal’s success was due partly to its first-mover advantage and partly
to the fact that it offered payment services below cost to build business.
Growth in accounts was also facilitated by the fact that recipients had
to set up a PayPal account to receive their funds. These factors allowed
PayPal to widen its lead over its competitors, helping induce eBay to
acquire PayPal in 2002.
While most of PayPal’s P2P payments were associated with online auctions, the service could also be used for payments to friends,
personal acquaintances, and family members. A number of other P2P
services emerged in the early and mid-2000s to meet this need. Like
PayPal, the companies offering these services acted as a middlemen between the payer and payee, obtaining funds from the payer and then
passing them on to the payee. By the middle of the decade, PayPal
and its smaller nonbank competitors were making their P2P payment
services available on mobile devices, giving the services an even greater
advantage over checks in terms of convenience. One example of such
a nonbank-centric mobile P2P service was TextPayMe, introduced in
2005 and acquired shortly thereafter by Amazon (Engleman). Another
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Chart 1
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example was Obopay, which offered mobile P2P payments in a number
of developing countries before launching a similar service in the United
States in 2006 (Digital Transactions 2006; Benson 2009b). A final example is Serve, a mobile P2P service owned and operated by American
Express and introduced in 2011 (Sposito).
Of the various nonbank-centric P2P services that have emerged
since 2000, only PayPal has gained significant traction among consumers. At the end of 2011, PayPal had nearly 110 million active global
payment accounts, up from 50 million in 2006 and 5 million in 2001
(Chart 1). PayPal does not report how many of these accounts are in
the United States. However, a little less than half of the company’s payments revenue still comes from the United States, suggesting that a
substantial portion of total accounts are domestic.

Introduction of bank-centric and card-centric P2P services
In the late 2000s, two additional types of P2P payment methods emerged. The first were bank-centric methods in which the payer
logged on to her bank’s website and instructed the bank to transfer
funds from her account to that of another individual at another bank.1
The introduction of this service was made possible by the rapid growth
of Internet banking in the 2000s. The first bank websites on which

46

FEDERAL RESERVE BANK OF KANSAS CITY

customers could conduct banking transactions were launched in 1995.
By the end of 2003, 53 percent of commercial banks had such websites,
and by the end of 2011, 90 percent had them. Small banks were slower
to offer online banking than large banks (Chart 2). By 2011, however,
the share of banks under $25 million in size with transactional websites
had passed 40 percent. Many banks also made Internet banking more
convenient by introducing applications allowing customers to log on
from their mobile phones (First Annapolis 2011a).
While a few individual banks have offered services enabling their
customers to make P2P payments to noncustomers, the more important bank-centric services have been based on multibank networks.2
Two of the best-known of these services were Popmoney, launched by
CashEdge in mid-2009, and ZashPay, introduced by Fiserv in 2010.
CashEdge was acquired by Fiserv in 2011, and the two P2P services were combined under the Popmoney name in June 2012 (Digital
Transactions 2011b, 2012a). By that time, the total number of participating banks had grown to about 1,250, representing almost 20
percent of total U.S. bank, thrift, and credit union deposits.3
In another significant development, Bank of America, Wells Fargo,
and J.P. Morgan Chase announced the formation in 2011 of a consortium called clearXchange, allowing their customers to make payments
to each other from the banks’ websites (Benson 2011; Digital Transactions 2011c; Johnson 2011c; Punch). ClearXchange officials have suggested a willingness to expand their customer base by allowing smaller
banks to join or by entering a cooperative arrangement with Popmoney.
Even without such expansion, however, the consortium will start with
significant reach, since the three banks account for 29 percent of total
U.S. bank, thrift, and credit union deposits.
The final development in P2P payments has been the emergence
of card-centric methods with payment processed entirely over a debit card or credit card network. An example of such a service is Visa’s
Money Transfer (VMT), which has been available outside the United
States since the early 2000s. VMT allows a consumer to send funds
from her own Visa credit card or signature debit card to the Visa credit
card or signature debit card account of the payee. Visa entered a pilot
project with U.S. Bank to offer the service in 2008 (Visa 2008) and
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Chart 2
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announced a joint venture with Popmoney for the service in 2011
(Johnson 2011b). Despite such initiatives, however, U.S. Bank appears
to be the only bank currently offering VMT.
Other new card-centric P2P payment methods are based on PIN
debit cards.4 Early examples were the P2P services offered by PIN debit
card networks STAR and NYCE in the early 2000s (First Data; Business Wire). These services required both the payer and the payee to have
cards issued by banks belonging to the network. Because the services
failed to gain traction on a stand-alone basis, Star and NYCE recently
decided to offer them jointly with other payment providers—STAR
with Obopay and NYCE with Popmoney (Wolfe; Johnson 2011a;
Quittner). Continuing this trend, Accel/Exchange announced it would
team with ZashPay (now Popmoney), and Pulse entered into an agreement with Obopay (Roberts; Quittner).

Current state of P2P payment methods
While many new P2P payment methods have been introduced
over the last decade, cash and checks remain the primary methods for
making such payments, with checks occupying an especially important
role. In other types of consumer payments, such as bill payments and
purchases from stores, the number of payments made by check has
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declined sharply as electronic payment methods have become more
popular. In the case of P2P payments, however, the number of
payments by check has continued to grow moderately. For example, the
most recent triennial payment study by the Federal Reserve found that
from 2006 to 2009, the number of checks written for P2P payments
increased 4 percent, while the number written for consumer-to-business
(C2B) payments fell 10 percent (Federal Reserve System, p. 12).
The continued dominance of checks in P2P payments is also evident in a recent study of U.S. payment trends by McKinsey & Co.
This report estimated that $1.4 trillion in P2P payments were made
in the United States in 2009, representing 5 percent of the total value
of consumer payments (McKinsey & Co.). Of these P2P payments,
84 percent of the dollar value was made by check and 11 percent by
cash. Only 5 percent was made by other methods such as the new ones
introduced over the last decade. The fact that new payment methods
still account for such a low share of P2P payments suggests the need
for a careful assessment of the pros and cons of these methods relative
to checks.

II.

KEY CHARACTERISTICS OF P2P PAYMENT METHODS

To determine whether a P2P method meets the needs of consumers,
it is useful to evaluate the method in terms of the characteristics important to payers and payees. Among these characteristics, two of the most
important have always been cost and convenience. For many consumers, and especially younger ones, electronic payment methods are more
convenient than paper-based methods such as cash and checks (Hough
and others; Simotas). In addition, empirical studies have shown that
electronic payment methods tend to use significantly fewer resources
than paper-based methods (Humphrey and others). Thus, to understand why the new P2P payment methods have gained little ground
over cash and checks the last decade, it is necessary to look at other characteristics of payment methods. Four especially relevant characteristics
are speed, payer control, security, and universality. This section briefly
describes each characteristic and explains why it is important to payers
and/or payees. The section also evaluates the two traditional payment
methods, cash and checks, in terms of each characteristic.5
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Speed
Speed refers to the time between the initiation of payment by the
payer and the completion of the transfer of funds to the payee. Initiation could take various forms, including handing over cash, mailing a
check, or submitting a payment order on a bank or payment provider
website. The transfer of funds is assumed to be complete when the
funds used to make the payment are unavailable to the payer (for example, when her bank account has been debited) and available to the
payee (for example, when his bank account has been credited). Some
payments experts argue that a payment is not complete until it is also
final, in the sense that the transfer cannot be revoked except in unusual
circumstances such as undisputed fraud.6
Payment speed differs significantly between the two traditional
P2P methods, cash and checks (Table 1). Cash payments can be viewed
as immediate—the payer loses access to the funds and the payee gains
access as soon as the cash is delivered. Payment speed is more variable
for checks, depending on how long it takes the check to reach the payee
through the mail, how long it takes the payee to cash or deposit the
check, and how long it takes the check to be processed after deposit.
Check payments can be completed in a matter of hours if the payer delivers the check to the payee in person and if the payee cashes the check
at a branch of the payer’s bank. Also, check payments can be completed
within a day or two if the payer hands the check to the payee and the
payee deposits the check in his bank account.7 However, if the payer
has to mail the check to the payee, payment can take as long as a week
to be completed. For this reason, the payment speed of checks is rated
low-to-medium.
Rapid payment in P2P transactions can significantly benefit participants by allowing them to more easily monitor their financial positions
and track their spending. With rapid payment, payers can be more certain when funds will be transferred out of their accounts and how their
balances will be affected. As a result, they will be less likely to incur
accidental overdrafts or have payments denied because they have exhausted account balances or exceeded credit limits. Rapid payment has
similar benefits for consumers receiving P2P payments, by providing
them greater certainty about the timing of inflows to their accounts.8

Amazon Webpay, Obopay, PayPal, Serve
Amazon Webpay, Obopay, PayPal,
PayPal/Discover

b. ACH credit to payee’s bank account funded by ACH debit on
payer’s bank account

c. ACH credit to payee’s bank account funded by payer’s payment
card (debit, credit, or prepaid card)

Chase QuickPay, ING Person2Person,
clearXchange

b. ACH credit to payee’s bank account from payer’s bank
(single payment)

Visa Money Transfer
Obopay/Star, Popmoney/ NYCE,
ZashPay/Accel

a. Processed over a signature debit or credit card network
(Visa or MC)

b. Processed over a PIN debit card network

3. Card-centric (processed entirely over card network)

Popmoney

a. ACH credit to payee’s bank account funded by ACH debit on
payer’s bank account (split payment)

2. Bank-centric (initiated by payer at her bank)

Amazon Webpay, Obopay, PayPal, Serve

Examples

a. Book transfer between payer’s and payee’s intermediary
accounts

1. Nonbank-centric (initiated by payer at nonbank intermediary)

New P2P methods

Checks

Cash

Traditional P2P methods

P2P payment method

High (discretion
of payee bank)

High (discretion
of payee bank)

Medium
-to-High

Medium

Medium

Low-to-Medium

High

High

High

High

Mediumto- High

Medium

High

Low

Low-to-Medium

High

High

Payer
control

High

Speed

High

High

High

High

Medium-toHigh

Medium

High

Low

Low

Security
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Medium

Medium

Low (individual bank)
Medium (consortium)

Medium

Low

Low

Low

High

High

Universality
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Payer control
Payer control refers to the payer’s ability to choose the most
advantageous terms for the transfer of funds to the payee. As used in
this article, the term refers to two distinct aspects of payer control. First
is the payer’s influence over the timing of the funds transfer—specifically, her ability to determine when the funds will become unavailable
to her for other spending. The second aspect of payer control comes
into play when payment is from an account with a bank or nonbank
intermediary. This aspect is the payer’s ability to observe information
about the status of the account—such as the current balance and pending payments—that could help her decide whether to proceed with the
payment and, if so, when to have the transfer occur.
Among the two traditional payment methods, payer control over the
transfer of funds is very high with cash but low with checks (Table 1). In
a cash payment, the payer has complete control over the timing of the
transfer—the payer loses access to her funds at the moment she hands the
cash to the payee. Furthermore, the payer has no need to verify her account balance to make sure she has sufficient funds to cover the payment.
In the case of checks, payer control over the transfer of funds is low
in both respects mentioned above.9 As noted earlier, an individual paying by check cannot be sure when the payee will receive the check, when
he will deposit the check in his bank, and when his bank will present the
check to the payer’s bank. As a result, the payer has little control over
the timing of the funds transfer. With some effort, she may be able to
ascertain her current balance at the time she writes the check. However,
because she cannot be sure when the check will be presented for payment, she may have no way of knowing whether there will be enough
funds in her account when the check is presented for payment. Thus,
check payments also rank low in terms of the payer’s ability to observe
information about her account status that could help decide whether to
go ahead with the transfer and when to arrange it.
Strong payer control over the transfer of funds benefits consumers by helping them manage their finances and control their spending.
Specifically, greater certainty about the timing of transfers and increased
access to information about account status helps payers avoid overdrafts
and manage their account balances.
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Security
A P2P payment method is secure if there is little risk that consumers’ use of the method will lead to unauthorized transfers of funds. One
aspect of security is the extent to which sensitive account information is
prevented from falling into the hands of fraudsters. In the case of a bank
account, this information includes the consumer’s account number and
the bank’s routing number. Most payment methods funded from bank
accounts or paid into such accounts require one of the parties to reveal
this information to the other party or to a third party. The methods
may differ, however, in how carefully this information is protected. A
second aspect of security is the strength of the authentication procedure used to verify that a transfer of funds has been authorized by the
payer. If such authentication were foolproof, a fraudster in possession
of a consumer’s account information would be unable to impersonate
the consumer and use the stolen information to make an unauthorized
withdrawal from the consumer’s account.
With respect to traditional P2P payment methods, security is low
for both cash and checks. In the case of cash, the payer may be subject to theft before the payment and the payee subject to theft after
the payment. With check payments, the payer must reveal her bank
account number and bank routing number to the payee because this
information is printed on the check. Thus, protection of sensitive account information is low. In addition, banks do not have highly reliable
means for verifying that the payer has authorized the withdrawal from
her account. In principle, the payer’s bank could compare the signature
on the check with a signature on file before honoring the check. However, banks do not verify signatures on most checks, and signatures can
be forged. Furthermore, account information taken from a consumer’s
check could be used to withdraw funds even without forging the consumer’s signature. For example, a fraudster could use the information
to pull funds from the individual’s account through the automated
clearinghouse (ACH), claiming that the individual had authorized the
payment over the telephone or Internet.10 Thus, check payments rank
low not only in protection of account information but also in authentication of the payer.
Security in P2P payments is important to consumers. Consumer protection regulations and payments providers’ voluntary fraud
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protection policies may shift the losses from unauthorized withdrawals
from the consumer to the bank or nonbank intermediary holding the
consumer’s account. However, unauthorized transfers can be costly to
consumers in other ways. For example, closing a compromised account
may be inconvenient and time-consuming, and fraud protections may
be contingent on prompt notification or elaborate documentation.

Universality
The last characteristic useful in comparing P2P payment methods
is their potential for universality—their ability to gain widespread acceptance among consumers in their roles both as payers and as payees.
Most new payment methods face the chicken-and-egg problem that
people on one side of the transaction will not want to use the method
until enough people on the other side of the transaction have decided
to accept it. The ability to break this impasse is arguably the most important attribute of a new payment method because a payment method
will be of no use to a consumer if the other party to the transaction is
unwilling to use it.
The potential for universality depends on two factors. The first factor is how attractive consumers would find the payment method if they
were already set up to use it and could be assured the other party to
the transaction would be willing to use it. The answer to this question
depends on the cost and convenience of using the service after setup
and on other attributes of the payment that directly affect the benefits
to the consumer, such as speed, payer control, and security. The second
factor is the cost to the consumer of setting up to use the service. This
cost includes both the time required to enroll and learn how to use the
service and the cost of any equipment needed, such as a smartphone.
The cost also depends on whether the consumer must have an account
with a participating bank or card network to access the service and, if
so, how likely the consumer is to already have such an account or be
able to establish one.
As traditional P2P payment methods, cash and checks rank high
in universality. Cash is widely accepted for small-dollar payments between individuals in the same geographic area, while checks are widely
accepted for larger payments and payments between individuals in different areas. A major advantage of checks in achieving universality has
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been their low setup cost. Having a bank account is all that is needed to
use the method, and most consumers would establish such an account
whether or not they used checks.11 The low setup cost helps explain
why checks remain so widely used for P2P payments despite their other
disadvantages. These disadvantages include high resource costs, inconvenience for consumers who like to conduct business electronically, and
as discussed above, low speed, payer control, and security.

III. EVALUATION OF NEW P2P PAYMENT METHODS
The characteristics discussed in the previous section provide a useful framework for evaluating new P2P payment methods. This section
looks separately at the three main types of new P2P payment methods
introduced over the last decade—nonbank-centric, bank-centric, and
card-centric. For each method, the section first explains how payments
are processed. Special attention is paid in this discussion to the clearing
and settlement process, which has an important but sometimes neglected
bearing on the ability of the methods to meet the needs of consumers.
Each method is then ranked in terms of the four key characteristics.12

Nonbank-centric P2P payment methods
The nonbank-centric P2P methods are similar in the way payments
are initiated, authorized, and authenticated. The methods generally require that the payer have an account with the intermediary before initiating payment. Many also require that the payee either already have an
account or establish an account to receive the payment. Establishing an
account generally entails creating a user ID and password and providing a home address, email address, and phone number. The other key
requirement is to designate a source from which the intermediary account and payments can be funded, the main alternatives being a bank
account or a payment card. In all cases, the payer initiates the payment
by logging on to the website or mobile payment application of the nonbank intermediary.
How nonbank-centric payments are cleared and settled depends on
a variety of factors, including the funding source used by the payer and
the way funds are received by the payee. Three main possibilities can
be distinguished, with different implications for the four key payments
characteristics introduced in the previous section.
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Payment by account transfers on intermediary books. The simplest
way of clearing and settling a payment is through a book transfer from
the intermediary account of the payer to the intermediary account of
the payee. As indicated in Table 1, Amazon, Obopay, PayPal, and Serve
all allow P2P payments to be cleared and settled in this way. This approach requires that the payer have funds in her intermediary account
before she initiates payment and that the payee leave the funds in his
intermediary account for future spending. Book transfers are advantageous to the intermediary in that no processing fees have to be paid to
banks, ACH operators, or card networks for the transfer of funds from
payer to payee.13 However, anecdotal evidence suggests that except for
frequent buyers and sellers in online auctions, most consumers do not
use book transfers to make P2P payments because they prefer funds to
reside in their bank accounts.
Split payment with ACH credit to payee funded by ACH debit to payer.
A more common way of clearing and settling nonbank-centric P2P payments is through split payments, with funds passing from the payer to
the intermediary and then from the intermediary to the payee. In most
of these schemes, both payments are executed over the ACH network. In
the first leg of the transaction, the intermediary requests its bank to pull
funds from the payer’s bank account via an ACH debit, using the account
information provided by the payer to the intermediary. In the second leg
of the transaction, which may begin before the first leg is finished, the
intermediary instructs its bank to push funds to the payee’s account via
an ACH credit, using the account information provided by the payee to
the intermediary. (See Appendix for further details.)
Split payment with ACH credit to payee funded by payer’s card. The
last possibility is for the payee to be paid through an ACH credit to
his bank account but for the payer to fund the payment with a debit,
credit, or prepaid card instead of an ACH debit to her bank account.
The intermediary sends a message through the card network to the
bank that issued the payer’s card requesting approval of the payment.
After verifying the account is valid and has sufficient funds, the payer’s
bank sends a message to the intermediary approving the payment. At
that time, the payer’s bank also debits the payer’s account (PIN-centric debit card or prepaid card) or places a hold on the payer’s account
(signature debit card or credit card). Clearing and settlement for the
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payment from the payer to the intermediary is the same as for other card
payments, involving a series of ACH or wire transfers among the banks
involved—the payer’s bank, the settlement banks of the card networks
and card processors, and the intermediary’s bank (Littell; Hayashi and
others). Clearing and settlement for the payment from the intermediary to the payee is the same as in the previous payment method.
When a P2P payment is funded with a payment card, the intermediary must pay an interchange fee to the card issuer for the card
transaction. In most cases, this interchange fee significantly exceeds the
fee that the intermediary would be charged by its bank for carrying out
an ACH debit pull on the payer’s account. As a result, funding from a
payment card tends to be much more costly to the intermediary than
funding from a bank account.14
Evaluation of nonbank-centric payment methods. Speed of payment
depends on how the payment is cleared and settled. Payment is immediate when it involves a book transfer from the intermediary account of
the payer to the intermediary account of the payee. For split payments
funded by an ACH debit on the payer’s bank account, payment speed
can be characterized as low-to-medium. If the nonbank intermediary is
unwilling to initiate the ACH credit to the payee until the ACH debit on
the payer has been completed, the payee may not receive access to funds
for several days.15 In this case, payment speed can be described as low.
However, if the intermediary is willing to send funds to the payee before
it has received funds from the payer, the payment could be completed as
soon as the next day, just as with a check deposited on the same day it
was written. Thus, payment speed in this case can be rated as medium.
Finally, when payment is funded from a payment card, the intermediary may be willing to initiate the ACH credit to the payee immediately,
because the intermediary will have communicated with the card issuer
through the card network to verify that the funds are available. As a result, payment speed can again be characterized as medium.
Payer control also varies across the three types of nonbank-centric payment methods. Control is high with book transfers between
intermediary accounts, because the payer can verify her account
balance when initiating the payment and can be certain the funds will
be transferred from her account immediately afterward. For split payments funded by an ACH debit on the payer’s bank account, payer

ECONOMIC REVIEW • THIRD QUARTER 2012

57

control is only moderate due to two factors. First, the payer may be
in a poor position at the time the payment is initiated to determine
if she has enough funds in her bank account to cover the payment.
Second, because the initiation of the debit pull is at the discretion of
the intermediary and its bank, the payer cannot be certain when the
withdrawal will occur or what her account balance will be when it does.
Nonetheless, payer control is still greater than with checks because the
payer has less reason to worry that the authorization to withdraw funds
will be misplaced or end up in the wrong hands. If the intermediary
is unable to contact the payee to arrange payment, it will advise the
payer, reducing the payer’s uncertainty about the status of the payment.
Finally, when funding is from a payment card, payer control is weaker
than with book transfers but stronger than when funding is through
an ACH debit pull. Because the intermediary communicates with the
payer’s bank through the card network, the payer learns immediately if
she has insufficient funds in her account to cover the payment. Thus,
the risk of accidental overdrafts is eliminated.
Security, like speed and payer control, is highest for payments using book transfers. In such payments, neither the payer nor the payee
has to reveal account information to the other party. Also, with book
transfers, the entity that authenticates the payer is the same one that
holds the payer’s account, leading to stronger authentication and lower risk of fraud. When payment is funded by an ACH debit on the
payer’s account, security can be characterized as medium—lower than
for book transfers but higher than for checks. In this case, payers do
not have to reveal their bank account information to payees, giving
the method an advantage over checks. However, payers and payees do
have to give their bank account information to a nonbank intermediary, which may be a concern to some consumers if the intermediary is
new or unknown. Another problem with this method is that payees
not already enrolled in the service may be required to follow an email
link to a website where they are asked to provide their bank account
information, a procedure vulnerable to phishing attacks. Nonbankcentric payments funded by a payment card are also subject to phishing
attacks on the payee. However, this payment method has the advantage
that card networks tend to employ strong authentication procedures,
of their own, reducing the risk that the payer will be impersonated by
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a fraudster. Thus, security is somewhat higher than when payments are
funded by ACH debits on payers’ bank accounts.
All the nonbank-centric payment methods face obstacles in gaining
widespread acceptance among consumers. To make a payment using
one of the methods, a consumer must go to the time and trouble of establishing an account with an intermediary. Intermediaries often try to
make adoption “viral” by requiring payees to establish an account with
the intermediary to receive a payment. The hope is that these consumers will choose to use the service when the need arises for them to make
a payment. But payees, like payers, may be reluctant to go to the effort
of enrolling in a new service, preferring instead to be paid by cash or
check. Some payees may also be hesitant to use a service that requires
them to reveal their bank account information, which they could avoid
if paid by check. Such security concerns are likely to be greater if the
payee has to provide his account information by following a link to a
possibly spurious website. Thus, potential for universality can be considered low with nonbank-centric payment methods, notwithstanding
the impressive growth of PayPal since its inception.

Bank-centric P2P payment methods
Bank-centric P2P payment methods resemble the first type of
nonbank-centric method discussed above in that funds are transferred
from the bank account of the payer to the bank account of the payee
over the ACH network. However, bank-centric methods differ from
nonbank-centric methods in two important respects. First, payment
is initiated by the payer interacting directly with her bank instead of a
nonbank intermediary. Second, the funds used in the payment do not
reside even temporarily in accounts held by the payer or payee with a
nonbank intermediary. The transfer of funds is always direct from the
payer’s bank account to the payee’s bank account, although it need not
occur in a single step.16
To use a bank-centric payment method, the payer must have an account with a bank that participates in the service.17 The payer initiates
the payment by logging on to her bank’s website or mobile payment
application and opting to use the P2P service. As in other methods, the
payer provides the email address or mobile phone number of the payee.
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The bank verifies that the payer has sufficient funds in her account to
cover the payment and, if so, approves the payment. After that point,
the processing of the payment depends on whether the payee has an
account at a participating bank and how the payment is cleared and
settled—through a split payment over the ACH network, or a single
ACH payment from the payer to the payee.
Split payment with ACH credit to payee funded by ACH debit to
payer. The main example of a split-payment bank-centric method is Popmoney. The authentication and authorization process in this case involves
a series of communications between the P2P service and the other participants—the payer’s bank, the payee, and the payee’s bank (Popmoney
2012a and 2012b; Fifth Third Bank 2012a and 2012b). The payer’s bank
begins the process by transmitting the necessary payment information to
the P2P service. The service then notifies the payee of the payment and
uses the payee’s email address or mobile phone number to determine if
he has a registered account at a participating bank. If he does have such
an account, the P2P service transmits the payment information to the
bank, and the payee goes to the bank’s website to authorize the deposit.
If the payee does not have a registered account at a participating bank,
he receives payment by following a link to the P2P service’s website and
providing the service with the necessary account information.
Clearing and settlement in this case is very similar to the nonbankcentric model with split ACH payments (Benson 2009a). In the first leg
of the process, the P2P service instructs its bank to pull funds from the
payer’s bank account using an ACH debit. In the second leg, the service
tells its bank to send funds to the payee’s account using an ACH credit.
The account information for the debit pull was provided to the P2P service by the payer at registration. The account information for the credit
push was provided to the service by the payee at registration (if he has a
registered account at a participating bank) or is obtained directly from
the payee (if he does not have a registered account at a participating
bank). As in the split payment nonbank-centric model, the ACH credit
may sometimes be initiated before the ACH debit has been completed.
(See Appendix for further details.)
Single payment—ACH credit to payee from payer. In the second
type of bank-centric P2P model, funds are transferred by means of a
single ACH credit from the payer’s bank account to the payee’s bank account. Some of the single-payment schemes are operated by individual
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banks, while one is operated by clearXchange, a consortium of three of
the nation’s largest banks.
When the P2P service is operated by an individual bank, the payee
can receive payment using an account at any bank. The bank operating
the service sends the payee an email or text message informing him of
the payment and asking for his bank account information. The bank
uses the information to send an ACH credit to the payee’s account
if the account is at another bank, or to make a book transfer to the
payee’s account if the account is at the same bank.
When payment is through a consortium such as clearXchange, a
payee with an account at a member bank can go directly to his bank’s
website to receive the payment instead of providing his account information to the P2P service. While clearXchange has not revealed all the
details of its operations, the authentication and authorization process
likely would be similar to that used by Popmoney. Specifically, the consortium would use the payee email address or mobile phone number
provided by the payer to determine if the payee was signed up for the
P2P service with a member bank. If the payee was signed up, the consortium would transmit the payment information to the payee’s bank,
after which the payee could go to his bank’s website to accept payment.
If the payee was not signed up, he would be asked to go to the consortium’s website to provide his account information.
Clearing and settlement would likely consist of a single ACH
credit from the payer’s bank account to the payee’s bank account. If
the payee was signed up with a member bank, he would indicate the
account into which he wanted the payment deposited when he went
to his bank’s website to receive payment. After the payee made this
choice, his bank would transmit the account information to the payer’s
bank through the consortium. If the payee was not signed up with a
member bank, he would be asked to provide his account information
on the consortium website, and the consortium would pass the information on to the payer’s bank. In both cases, the payer’s bank would
use the payee’s account information to send him an ACH credit. (See
Appendix for further details.)
Evaluation of bank-centric payment methods. Speed of payment is
likely to be at least as high with bank-centric payments as with nonbank-centric payments funded by payment cards. As in card-funded
payments, the payment will not be approved until the payer’s bank
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has verified that the payer has enough funds in her account to cover
the payment. As a result, the payee’s bank should be willing to grant
the payee quicker access to the funds than if the payment were funded
from a bank account but initiated at a nonbank intermediary.18 Speed
of payment should be even higher in the single-payment bank-centric
schemes, because only one ACH payment needs to clear before the
funds reach the payee’s bank instead of two.19
Payer control over the transfer of funds is high with bank-centric
services. The payer does not have to worry about an overdraft on her
account because the bank will not approve the payment unless she has
sufficient funds. Also, because the payer must be logged on to her online banking account to initiate the payment, she will be in a better position to check her account balance than if she had to go to the website
of a nonbank intermediary to initiate a payment from the account. A
final advantage of bank-centric schemes is that consumers enrolled in
the service may be able to agree to automatic deposit of payments into
their bank accounts (Fifth Third Bank 2012b). When both the payer
and payee are enrolled in the service, this arrangement eliminates the
uncertainty that payers face with checks and other P2P payment methods as to when the payee will start the process of receiving payment.
Bank-centric P2P payment methods also rank high in terms of
security. Account information is likely to be well protected when both
the payer and payee are enrolled in a bank-centric P2P service. In the
single-payment consortium model, the payee’s information is transmitted directly from the payee’s bank to the payer’s bank through the
consortium, affording a high degree of protection. In the split-payment
model, the payer’s and payee’s account information is stored with the
P2P service but is provided to the service by their banks, which have
the incentive and resources to ensure the information is transmitted
safely. Authentication of payers also tends to be strong in bank-centric payment methods. Although nonbank intermediaries can become
skilled at authentication, the payer’s bank is usually in a better position
to verify her identity because the bank deals with her on a regular basis
and is required by regulators to know all its customers.
The main drawback of the bank-centric methods is the same as
with the nonbank-centric methods—difficulty in achieving universality. Like the nonbank-centric services, bank-centric P2P services must
persuade payers to enroll in the service and payees to accept payment
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through the service. In trying to gain traction, bank-centric services
face the additional challenge that a payer cannot sign up for the service
unless her bank participates. As a result, bank-centric services must
expand their user bases by first signing up banks and then persuading
customers of those banks to use the service. The silver lining is that by
signing up banks, a bank-centric service may be able to attract entire
blocks of new customers, since the setup cost will be low for consumers
whose banks already participate.
Card-centric P2P payment methods. The last category of P2P payment methods are those in which the payment is processed entirely over
a card network. The payment is funded from a payment card of the
payer, just as in some of the nonbank-centric methods. In addition,
however, payment is made directly to a card account of the payee. Also,
payment information is transmitted over a card network. Clearing and
settlement of the card-centric P2P methods depends on which type of
card network is used for processing—a credit or signature debit network,
or a PIN debit network.
Payments using credit or signature debit network. As noted in Section I, the most prominent example of P2P payments processed over
a credit or signature debit card network is VMT. This service allows a
customer of a participating bank to send funds from her own Visa account to the Visa account of the payee (Visa 2011). After logging on
to her bank’s website, the payer enters the amount of the payment, the
payee’s email address or mobile phone number, and the payee’s Visa card
number. If the payee’s Visa card is a signature debit card, the funds ultimately flow to the bank account to which his debit card is linked, just
as in the split-payment and single-payment P2P methods. If the Visa
card is a credit card, the payee’s credit card balance is credited. Clearing
and settlement occurs over Visa’s signature debit and credit card network and resembles the processing of a credit to a cardholder’s account
following a store return. Payment is guaranteed by Visa, but the payee’s
bank has up to two days to credit the payee’s account unless the bank
has signed up for a program called Fast Funds, in which case it must
grant the payee immediate access to the funds (Visa 2012).
Payments using PIN debit network. When processing is over a PIN
debit card network, both the payer and the payee must have an account with a bank affiliated with the network. The payer initiates the
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payment by logging on to either her bank’s website or the website of
a sponsoring nonbank intermediary such as Obopay and entering the
payee’s card number. In contrast to the previous case, the payer’s bank
account is debited as soon as the payment has been approved, as is standard in PIN debit payments. Clearing and settlement occurs over the
PIN debit network. Although settlement is usually not completed until
the next day, the payee may be given immediate access to the funds by
his bank. In the P2P services offered by PIN debit networks jointly
with Popmoney, the payer initiates the payment from her bank’s website, just as for other Popmoney payments. However, instead of using
the ACH network to transfer funds from the payer’s bank account to
the payee’s bank account, Popmoney transmits the payment information to the PIN debit network for processing.
Evaluation of card-centric P2P payment methods. Most providers
of card-centric payment methods claim that payment is immediate.
The reason given is that notification by the card network that sufficient
funds are available eliminates the risk to the payee’s bank of making
funds available to the payee before they are received from the payer.
However, such quick availability of funds is not automatic in the cardcentric models. It is up to the payee’s bank whether to grant the payee
immediate access to funds, since the transfer of funds from the payer’s
bank can take more than a day to complete (Noyes 2010). For this reason, the speed of payment in Table 1 is characterized as high, but at the
discretion of the payee bank.
Card-centric P2P payment methods offer payer control over the
transfer of funds. When the payer initiates the payment, the card network sends a message to her bank to verify that the account has sufficient funds or available credit to cover the payment. If funds are not
available, the payment is rejected, eliminating the chance of an accidental overdraft. Furthermore, if the payer initiates the payment from
her bank’s website rather than the website of a nonbank sponsor such as
Obopay, she will be in a position to check her account balance before
authorizing the payment, providing still greater control over the transfer of funds.
Security can also be characterized as high in card-centric P2P payments. In most services, the payment can be initiated at the payer’s
bank. As suggested in the discussion of bank-centric services, authen-
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tication of the payer tends to be strong in this case because the payer’s
bank is in a good position to verify her identity. If a card-centric payment is initiated on the website of a nonbank sponsor such as Obopay,
authentication may not be quite as strong. However, the requirement
that the payer also be authenticated by the card network helps limit
the chances of fraudsters using a stolen card number to impersonate a
consumer in a P2P payment. Finally, card-centric services provide some
degree of security for payees because the service can obtain the payee’s
card number directly from the payee, making it unnecessary for the
payee to reveal that information to the payer.
Like other new P2P payment methods, card-centric methods face
obstacles achieving universality. To use one of these services, both the
payer and payee must have a card that can be processed on the network
on which the service is based. P2P services using signature debit and
credit cards have the advantage that the two main networks account for
the vast majority of cards. As a result, a substantial fraction of consumers already have a card from one of those networks.20 P2P services based
on PIN debit cards differ in that there are many more networks and the
distribution of cards is not as concentrated. However, unlike signature
debit and credit cards, PIN debit cards can often be processed on more
than one network. As a result, several of the largest PIN debit networks
have market coverage comparable to Visa and MasterCard in terms of
numbers of consumers who hold the networks’ cards.21 In addition, it
is technically feasible for PIN debit networks to make their P2P services
interoperable, in the sense that a payment could start on one network
and end on another.22 Both types of card-centric methods have the disadvantage, however, that a payer can make a payment with the method
only if the bank that issued the card has agreed to participate.23 Thus,
the potential for universality is rated only medium—higher than for
the nonbank-centric methods but the same as for most of the bankcentric methods.

IV.

CONCLUSIONS AND POLICY IMPLICATIONS

Three basic models of new P2P methods have emerged over the last
decade: nonbank-centric methods, bank-centric methods and card-centric methods. Because they are electronic and can be used with mobile
devices, the new methods have lower resource costs and greater conve-
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nience than the traditional methods for making P2P payments—cash
and checks. Some of the new methods are also faster than checks, especially the card-centric methods that give cardholders immediate access
to funds and the bank-centric methods that require only a single payment between bank accounts. Payer control is only moderately higher
than checks in most of the new nonbank-centric methods. However,
both the bank-centric and card-centric methods provide strong control—in the bank-centric methods because the payer initiates the payment on her bank’s website, and in card-centric methods because the
card network verifies that the payer has sufficient funds before approving the payment. Finally, all the new methods are more secure than
checks in the sense of protecting account information. Bank-centric
and card-centric methods have the additional advantage of securely
verifying the payer’s identity.
The most important shortcoming of the new P2P methods is their
inability to gain widespread acceptance. Nonbank-centric services have
tried to overcome the chicken-and-egg problem by requiring payees to
open an account to receive payments. PayPal had considerable success
with this technique but is still much less used than checks for P2P payments. The bank-centric and card-centric services face an additional
challenge, which is that a consumer cannot sign up unless the bank holding her account or issuing her payment card has joined the scheme. As a
result, the P2P services must first sign up banks and then take advantage
of the low setup costs for consumers whose banks already participate.
The above assessment suggests that ample scope remains for innovation in P2P payments. The Federal Reserve could contribute to this
effort in two ways. The first would be to work with the private sector to
speed up the processing of ACH payments. Because both the nonbankcentric and bank-centric P2P methods make heavy use of the ACH
network, faster ACH settlement could significantly increase payment
speed for these methods. The Federal Reserve took an important first
step in this direction in 2010 when it introduced optional same-day
settlement of ACH debits. NACHA, the private-sector organization
that sets the rules for ACH transfers, recently gave a further nudge to
the effort by proposing mandatory same-day settlement for both ACH
debits and ACH credits (NACHA 2011; Digital Transactions 2011d).
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The second way the Federal Reserve could assist innovation in P2P
payments would be to take the lead in developing a directory service
for bank account information. New payment methods relying on transfers between bank accounts have been held back by the inconvenience
to payers of having to obtain the payee’s account information and the
reluctance of payees to divulge that information to payees or third parties. With a directory service, the payee could provide the payer with
only an email address or mobile phone number, which the payer’s bank
could use to retrieve the payee’s account information. To be useful, such
a directory service would need to be easily accessible by all banks and
highly trusted by consumers. The Federal Reserve would be well suited
to create and manage a directory service with these qualities because it
has secure electronic links to all U.S. banks and a clear mission to promote a safe and efficient payment system.
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APPENDIX
This appendix provides a detailed, step-by-step explanation of payment processing in three of the new P2P payment methods. First is
the nonbank-centric method with an ACH credit to the payee’s bank
account funded by an ACH debit on the payer’s bank account (Figure
A1). Second is the bank-centric method with an ACH credit to the payee’s bank account funded by an ACH debit on the payer’s bank account
(Figure A2). Last is the bank-centric method operated by a consortium
of banks with a single ACH credit from the payer’s bank account to the
payee’s bank account (Figure A3).
Figure A1

NONBANK-CENTRIC P2P: SPLIT PAYMENT TO BANK
ACCOUNT FUNDED BY BANK ACCOUNT
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   Assumptions: Payer needs to pay $100 to payee. Both the payer and payee have accounts
with the P2P provider linked to their bank accounts. Both the payer’s bank and payee’s
bank use the Federal Reserve for their ACH processing.
Authentication and Authorization
1. Payer logs on to P2P provider’s website, indicates she wants to pay $100 to the
payee from her linked bank account, and provides payee’s name and email address
or mobile phone number.
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P2P provider sends email or text message to payee informing him of payment.
Payee logs on to P2P provider’s website and indicates that he wants to receive
payment in his linked bank account.
P2P provider sends email or text message to payer informing her that payee has
accepted payment.

Clearing and Settlement—Payment from payer to P2P provider
5. P2P provider tells its bank that it has been authorized to pull $100 from payer’s
bank account at payer’s bank.
6. P2P provider’s bank sends ACH file to Fed with a debit to payer’s bank account,
using account information provided by payer to P2P provider at registration.
7. Fed sends ACH file to payer’s bank with debit to payer’s bank account.
8. Payer’s bank posts debit to payer’s bank account.
9. Fed debits reserve account of payer’s bank and credits reserve account of provider’s bank.
10. P2P provider’s bank posts credit to provider’s bank account.
Clearing and Settlement—Payment from P2P provider to payee
11. P2P provider tells its bank that it has been authorized to push $100 to payee’s
account at payee’s bank.
12. P2P provider’s bank posts debit to P2P provider’s bank account.
13. P2P provider’s bank sends ACH file to Fed with credit to payee’s bank account,
using account information provided by payee to provider at registration.
14. Fed sends ACH file to payee’s bank with credit to payee’s bank account.
15. Fed debits reserve account of provider’s bank and credits reserve account of payee’s bank.
16. Payee’s bank posts credit to payee’s bank account (could occur earlier).

ECONOMIC REVIEW • THIRD QUARTER 2012

69

Figure A2

BANK-CENTRIC P2P: SPLIT PAYMENT TO BANK
ACCOUNT FUNDED BY BANK ACCOUNT
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  Assumptions: Payer needs to pay $100 to payee. Both the payer’s bank and the payee’s
bank participate in the P2P service, and both banks use the Federal Reserve for their
ACH processing.

Authentication and Authorization
1. Payer logs on to her bank’s website, indicates she wants to pay $100 to payee using the
P2P service, and provides payee’s name and email address or mobile phone number.
2. Payer’s bank verifies that payer has sufficient funds.
3. Payer’s bank transmits payment information to the P2P provider.
4. P2P provider ascertains from payee’s email address or mobile phone number that he
has a registered account at a participating bank and transmits payment information to
the payee’s bank.
5. P2P provider sends email or text message to payee informing him of payment.
6. Payee logs on to his bank’s website and is informed that payment is waiting. Payee
agrees to receive payment and chooses which registered account to use for deposit.
7. Payee’s bank tells P2P provider that payee has accepted payment and indicates which
registered account he wants to use for deposit.
8. P2P provider sends email or text message to payer telling her that payee has
accepted payment.
Clearing and Settlement—Payment from payer to P2P provider
9. P2P provider tells its bank that it has been authorized to pull $100 from payer’s bank
account at payer’s bank.
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10. P2P provider’s bank sends ACH file to Fed with debit to payer’s bank account, using
account information provided by payer to provider at registration.
11. Fed sends ACH file to payer’s bank with debit to payer’s bank account.
12. Payer’s bank posts debit to payer’s bank account (could occur earlier).
13. Fed debits reserve account of payer’s bank and credits reserve account of P2P
provider’s bank.
14. P2P provider’s bank posts credit to P2P provider’s bank account.
Clearing and Settlement—Payment from P2P provider to payee
15. P2P provider tells its bank that it has been authorized to push $100 to payee’s bank
account at payee’s bank.
16. P2P provider’s bank posts debit to P2P provider’s bank account.
17. P2P provider’s bank sends ACH file to Fed with credit to payee’s bank account,
using account information provided by payee to provider at registration.
18. Fed sends ACH file to payer’s bank with credit to payee’s bank account.
19. Fed debits reserve account of P2P provider’s bank and credits reserve account of
payee’s bank.
20. Payee’s bank posts credit to payee’s bank account (could occur earlier).
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Figure A3

BANK-CENTRIC P2P: SINGLE PAYMENT TO BANK
ACCOUNT FUNDED BY BANK ACCOUNT
(CONSORTIUM MODEL)
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  Assumptions: Payer needs to pay $100 to payee. Both the payer’s bank and the payee’s
bank belong to the consortium and use the Federal Reserve for their ACH processing.

Authentication and Authorization
1. Payer logs on to her bank’s website, indicates that she wants to pay $100 to the payee using
the P2P service, and provides payee’s name and email address or mobile phone number.
2. Payer’s bank verifies that payer has sufficient funds.
3. Payer’s bank transmits payment information to consortium.
4. Consortium ascertains from payee’s email address or mobile phone number that he has an
account at a member bank and transmits payment information to the payee’s bank.
5. Consortium sends email or text message to payee informing him of payment.
6. Payee logs on to his bank’s website and is informed that payment is waiting. Payee agrees to
receive payment and chooses which account to use for deposit.
7. Payee’s bank sends message to consortium indicating that payee has accepted payment and
providing payee’s account information.
8. Consortium passes message from payee’s bank on to payer’s bank.
9. Consortium sends email or text message to payer informing her that payee has
accepted payment.
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Clearing and Settlement
10. Payer’s bank posts debit to payer’s bank account.
11. Payer’s bank sends an ACH file to Fed with credit to payee’s bank account, using
account information sent by payee’s bank through consortium.
12. Fed sends ACH file to payee’s bank with credit to payee’s bank account
13. Fed debits reserve account of payer’s bank and credits reserve account of payee’s bank.
14. Payee’s bank posts credit to payee’s bank account (could occur earlier).
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ENDNOTES
Unless otherwise noted, the term “bank” is used in this article to refer to any
depository institution including commercial banks, thrifts, and credit unions. For
convenience, this article also refers to the payer in a P2P transaction as “she” and
to the payee as “he.”
2
The schemes that have been operated by individual banks include Chase’s
QuickPay, ING’s Person2Person Payment, and Univest’s P2P.
3
These figures were calculated by the authors by matching the banks listed
on the Popmoney website in June 2012 with banks filing official call reports. Popmoney indicated that 1,400 banks participated, somewhat more than calculated by
the authors. Some of the discrepancy is due to the inclusion in the 1,400 figure of
multiple, separately branded branches of a bank. The deposit share includes U.S.
Bank, which in June 2012 had not yet switched from ZashPay to Popmoney and
thus was not in the list of banks on the Popmoney website.
4
PIN stands for personal identification number, a code that the consumer
must enter when using the card to withdraw money at an ATM or make a purchase at a store.
5
See Summers and Wells for a more general comparison of consumer payment methods in terms of these and other characteristics. That this article focuses
on the four characteristics mentioned does not imply that differences in cost and
convenience among the new P2P payment methods are unimportant. A payment
method that is costly or inconvenient not only yields less benefit to a consumer using it but, as noted below, can also reduce the method’s potential for universality.
6
According to this view, a payment method that transfers funds in the same
amount of time as another method but makes it easier for the payer to reverse the
payment should rank lower in terms of payment speed.
7
After being deposited, a check is almost always delivered to the payer’s bank
overnight and debited from the payer’s account the next day. With certain exceptions, the payee’s bank is required to make funds available within two days of the
deposit and to make the first $200 available within one day. Some banks make
funds available to the payee sooner than required, however.
8
Although security is defined as a separate characteristic, it can be affected
by speed of payment. In commercial P2P transactions, rapid payment reduces
the risk to the seller that a fraudulent payment will be reversed before he receives
access to the funds but after goods or services have been delivered to the fraudster.
9
Some of the disadvantages of checks in terms of payer control over the transfer of funds result from the fact that they are a form of “debit pull.” In such payments, the payer authorizes the payee or an intermediary acting on behalf of the
payer to “pull” funds from the payer’s bank account. As a general rule, debit pulls
involve lower payer control than “credit pushes,” in which the payer instructs her
bank to “push” funds from her account to the payee.
1
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The ACH is an electronic network for direct transfers between bank accounts. These transfers are carried out by the Federal Reserve or the Electronic
Payments Network, a private-sector clearing organization.
11
The FDIC estimates that in 2009, 92.3 percent of U.S. households had a
bank account (FDIC).
12
For other recent reviews of new P2P payment methods, see First Annapolis
2011b, Shy, and Windh.
13
Such fees would still need to be paid when customers added funds to or
withdrew funds from their intermediary accounts. However, to the extent customers left funds in their accounts to use as working balances, processing fees would be
reduced. The benefit to customers of these lower processing costs would depend on
the extent to which the intermediary passed its cost savings on to them by lowering
its own fees.
14
As suggested in the previous note, how an increase in the cost of processing payments affects consumers depends on the extent to which the intermediary
passes the extra cost on to them by raising its own fees.
15
This approach is commonly referred to as the “good funds” model.
16
PayPal and Obopay have collaborated with banks to offer P2P services
that allow the payer to initiate payment from the bank’s website rather than the
intermediary’s website. However, the payee must still establish an intermediary
account through which funds flow during the clearing and settlement process.
Thus, the services do not satisfy the definition in this article of a bank-centric
service, although they share some of the same features.
17
Popmoney allows consumers without an account at a participating bank to
make P2P payments by providing their bank account information to Popmoney
and going to the service’s website to initiate payments (Popmoney 2012b). This
variant of Popmoney is more accurately classified as a nonbank-centric service.
18
Some Popmoney banks offer two delivery options—a standard option, in
which funds are received in three days, and a higher-cost expedited option, in
which funds are received the next day (Fifth Third Bank 2012a).
19
Payment may be immediate when the payee holds an account at the same
bank as the payer and payment is through book transfer. This case is analogous
to book transfers at a nonbank intermediary but is of little practical importance
because only a small share of total P2P payments will be between customers of an
individual bank.
20
In 2010, 99.5 million consumers had a Visa credit card; 75.2 million, a
MasterCard credit card; 40 million, a Discover card; and 37 million, an American Express card (Nilson 2011). By comparison, the 18-and-over population was
234.6 million (U.S. Census Bureau). These figures understate the numbers of
consumers who could use a P2P service based on Visa or MasterCard because a
consumer could hold a signature debit card from a network without holding a
credit card from the network.
10
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No data exist on the numbers of consumers holding cards affiliated with
each of the PIN debit networks. However, based on other data, the authors estimate that in 2008, as many as 132 million consumers had a card with STAR;
80 million, a card with Pulse; 77 million, a card with NYCE; and 17 million, a
card with Accel/Exchange (Nilson 2009 and ATM & Debit News and Prepaid
Trends).
22
The need for greater interoperability of PIN debit networks to facilitate
P2P payments was pointed out in the mid-2000s by BITS. For a more recent
statement of this point, see Digital Transactions 2011a.
23
Visa has issued rules requiring member banks to let their cardholders receive payments through VMT (Visa 2012). However, the network cannot force
member banks to let cardholders make P2P payments (Noyes 2010).
21
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The Federal Reserve’s Reduced
Role in Retail Payments:
Implications for Efficiency
and Risk
By Richard J. Sullivan

T

he payments system in the United States has undergone fundamental changes in the last decade. The use of paper checks
has declined rapidly, replaced by the automated clearinghouse
(ACH) and card payments. The processing of paper checks has also
changed, with the vast majority of checks now converted to electronic form before collection. The industry that processes payments has
adjusted as well, as increased use of electronic payments has enabled a
variety of private-sector entities to enter the market.
These changes have reduced the Federal Reserve’s role in the clearing
and settlement of retail payments. Clearing noncash retail payments consists of transmitting payment information among financial institutions
in preparation for the transfer of funds; settlement refers to the process of
funds transfer. The Federal Reserve has traditionally played a significant
role in the clearing and settlement of checks and of payments through
the ACH, a network for electronic transfers between bank accounts. In
both types of payment, expansion of private-sector clearing organizations
has reduced the Federal Reserve’s role in clearing and settlement. Further reduction in the Federal Reserve’s role has come from the shift from
check payments to debit card payments, all of which are cleared through
the private sector.
Richard J. Sullivan is a senior economist at the Federal Reserve Bank of Kansas City.
This article is on the bank’s website at www.KansasCityFed.org.
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Whether the decline in the Federal Reserve’s role in clearing and
settlement is cause for concern is a matter of debate among policymakers. According to one view, the main role of the Federal Reserve should
be to carry out settlement of payments among financial institutions
after clearing has been performed by the private sector. Others argue
that the Federal Reserve also needs to be actively involved in the clearing of retail payments to ensure adequate competition among payments
providers and to protect the integrity of the payment system.
This article examines the change in the Federal Reserve’s role in the
clearing and settlement of retail payments since 2000 and discusses possible implications. Section I describes how the Federal Reserve participates in the clearing and/or settlement of each major type of noncash
payment. Section II explains the factors that have reduced the Federal
Reserve’s role in clearing and settlement over the last decade and presents
estimates of the magnitude of the decline. Section III discusses the implications of the decline. The article concludes that a further decline could
reduce the efficiency and increase the risk of retail payments.

I. HOW THE FEDERAL RESERVE PARTICIPATES IN
CLEARING AND SETTLEMENT
Noncash retail payments made by consumers, governments, and
businesses require a transfer of money from a payer’s bank account to
a payee’s bank account. The transfer is facilitated by a clearing and settlement system.1 This section discusses the clearing and settlement of
established types of payments and reviews emerging payments, which
sometimes combine clearing and settlement of established payments.
Each discussion highlights the role of the Federal Reserve in the clearing and settlement process.

What is clearing and settlement?
Noncash payments (wire, ACH, card, and check) are initiated in
three steps that occur before clearing and settlement can take place.
First, the payer authorizes the payment (such as by signing a check)
signaling permission to transfer money out of a bank account. Second,
the payee and the bank may then authenticate the payer and/or the
payment instrument, for example, by looking at the payer’s identification or by consulting records of the card issuer. And third, the payment
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is screened to help ensure it is not fraudulent, such as when a merchant
consults a “bad check” list or a card issuer compares the payment with
the cardholder’s transaction history. The payment is accepted if it passes
the screening tests.
After the payment is accepted, the payment is cleared. Payment
clearing requires transmission of payment information from the point
of initiation to banks and to third-party payment processors. A clearing system is a network over which payment information—both paper
and electronic—is transported or transmitted to members of the clearing organization (Table 1). The clearing system operator sorts payment
information to determine the amount of money banks owe one another
for their customers’ payments. Most clearing organizations use multilateral netting, which offsets money a bank owes with money the bank is
owed. After netting, banks will either be in a net debit position (when
a bank owes more than it is owed) or in a net credit position (when
a bank owes less than it is owed). Interbank settlement then requires
transfers of funds from banks in a net debit position to banks in a net
credit position.
Interbank settlement is completed with transfers of funds that banks
hold in deposits at an intermediary bank. The clearing system operator
starts the settlement process by sending interbank settlement instructions to the intermediary bank. Because many banks hold monetary
balances in reserve accounts at Federal Reserve Banks, the Federal Reserve can serve as the settlement intermediary by transferring funds
among these accounts.2 A private bank can also serve as the settlement intermediary if it offers deposit accounts called bankers balance
accounts to other private banks. If all clearing organization members
hold these accounts at a private settlement intermediary bank, interbank
settlement payments can be made by transferring funds among bankers
balance accounts. Finally, in some situations several banks are linked to
clear checks so that settlement involves transfers of funds among banks
standing between the payer’s bank and the payee’s bank.3

Clearing and settlement of four key types of retail payments
The Federal Reserve clears and settles wire, ACH, and check payments. It does not clear debit or credit card payments, but it does have
partial involvement in their interbank settlement.

82

FEDERAL RESERVE BANK OF KANSAS CITY

Table 1

SELECTED CLEARING ORGANIZATIONS FOR ACH,
CHECK AND CARD PAYMENTS
ACH

Checks

Federal Reserve

Federal Reserve

EPN1

Correspondent banks

Debit cards
Signature debit

Clearinghouses
Regional clearinghouses

Visa

MasterCard

MasterCard

American Express

PIN debit

SVPCO1,2

Interlink (Visa)

Viewpointe2

NYCE3

Processor clearing systems
Endpoint Exchange

2,3

Fiserv Clearing Network4

Credit cards
Visa

Discover

Star5
Pulse6
Co-op
Maestro (MasterCard)
Regional networks

Subsidiaries of The Clearing House.
Image check clearing (no paper).
3
Subsidiary of FIS, a technology service provider to financial institutions.
4
Subsidiary of Fiserv, a technology service provider to financial institutions.
5
Subsidiary of First Data Corp.
6
Subsidiary of Discover Financial Services.
1
2

Wire payments. Wire payments are usually associated with largevalue, wholesale payments, but many are used for retail payments. For
example, a private wire payment service called Clearing House Interbank
Payment Service (CHIPS, a subsidiary of The Clearing House Payments
Co. LLC) processes large-value, wholesale payments. The Federal Reserve’s Fedwire system processes both wholesale and retail payments. In
2000, one-third of Fedwire payments had a value of $5,000 or less (Biehl
and others).
A Fedwire payment is initiated when a customer authorizes a bank
to transfer funds. Clearing is simple, with the bank sending the payment order to the Federal Reserve on behalf of the payer. The Federal
Reserve immediately transfers the gross amount of funds (no netting)
between banks. Interbank settlement is done on reserve accounts held
at the Federal Reserve.
ACH payments. Like wire payments, the ACH can be used to
transfer money into a bank account (a credit), such as when a business
sends payroll deposits to its employees’ bank accounts. But like checks,
the ACH can also be used to withdraw money from a bank account (a
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debit), such as when a utility initiates an ACH debit transaction to take
payment for a customer’s monthly bill. After initiation, one or more
ACH payments are combined into an electronic file with payment information such as bank routing numbers, customer account numbers,
and the dollar amounts of the payments. The ACH file is then sent to
the ACH operator for clearing and settlement.
Two operators clear ACH payments (Table 1, first column). The
Federal Reserve’s FedACH service accumulates the ACH files it accepts
from originating banks (or their processors). ACH debits and ACH
credits are processed separately. After the deadline for submitting ACH
files, the Federal Reserve combines the files, sorts payments to determine the amount each bank owes or is owed, and offsets payments
each bank owes with payments it is owed to determine a net payment
required to settle. Interbank settlement payments are made on a predetermined schedule, typically the next day, by transferring funds from
one reserve account to another. The Federal Reserve has exclusive responsibility for settlement because it both prepares and executes the
interbank settlement instructions (Table 2, Column A).
The Electronic Payments Network (EPN), a subsidiary of The
Clearing House Payments Co. LLC, sets its own schedule for clearing the ACH files it receives (EPN 2009). It does not provide its own
settlement service but instead uses the Federal Reserve’s National Settlement Service (Federal Reserve System 1998a). EPN starts the settlement process by sending a list of interbank payments to the Federal
Reserve, which executes the settlement payments with transfers on
reserve accounts (Table 2, Column B). In this article, interbank settlement is considered to involve a mix of private and Federal Reserve
participation when a private clearing organization prepares settlement
instructions and the Federal Reserve executes the instructions.
Some ACH payments require transfer of funds from a bank that
uses the services of one ACH operator to a bank that uses the other
operator. In these cases, FedACH and EPN transmit these files to one
another as needed. The operator that completes the clearing of the
transaction then settles interbank payments according to its own procedure (Table 2, Columns A and B).
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Table 2

EXAMPLES OF CLEARING AND SETTLEMENT
COMBINATIONS
Interbank Settlement

Clearing

A

B

C

Federal Reserve

Mix of Private and
Federal Reserve

Private

Federal
Reserve

ACH transactions and
checks cleared and settled
by the Federal Reserve

Mix of Private
and Federal
Reserve

ACH transactions originated on EPN, transferred
to FedACH, and settled
by the Federal Reserve

ACH transactions originated on FedACH, transferred
to EPN, and settled on the
Federal Reserve’s National
Settlement Service
Split P2P payment through
PayPal

Private

ACH transactions cleared
by EPN and settled on the
Federal Reserve’s National
Settlement Service
Checks cleared by SVPCO
or other private clearing
systems and settled on the
Federal Reserve’s National
Settlement Service or by
Fedwire or ACH transfers
on reserve accounts
Credit and debit card
payments cleared in private
networks and settled by
Fedwire/ACH transfers on
reserve accounts

On-me and on-we checks
deposited with correspondent bank, cleared by the
correspondent, and settled
on bankers balance accounts
Private clearinghouses that
settle on bankers balance
accounts of a private settlement intermediary bank
P2P payment cleared
through book transfer at
PayPal

Checks. Check payments are initiated when a payer writes a check.
The clearing process typically begins with deposit of the check at the
payee’s bank. The bank accumulates deposited checks and processes
them at the end of the day. The bank can chose from one or more of
many check clearing organizations (Table 1, second column). One option is for the bank to send the checks to the Federal Reserve (Federal
Reserve System 1997c). The Federal Reserve sorts the checks according
to the paying bank and then settles the interbank payment by debiting
the payer banks’ reserve accounts and crediting the payee bank’s reserve
account (Table 2, Column A).
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Private-sector alternatives for clearing and settling checks include
direct presentment, correspondent banks, and clearinghouses. Direct
presentment is simplest, where two banks agree on the method of check
presentment and settlement. The payee bank sorts checks to separate
those that it can present directly to paying banks. Settlement can be
made by a credit to a bankers balance account owned by the payee bank
and held at the paying bank. Settlement could also be completed by a
Fedwire payment or an ACH transfer (Table 2, Column B).
Many banks use check clearing and settlement services at private
correspondent banks.4 A client bank deposits accumulated checks at
its correspondent and receives a credit into a bankers balance account.
The correspondent then collects on the checks through various clearing
and settlement arrangements. If checks are drawn on the correspondent (“on-me” checks) or on other clients of the correspondent (“onwe” checks), the correspondent can serve as the settlement intermediary
(Table 2, Column C). The correspondent sorts all checks and separates
the on-me and on-we checks, presents them to paying banks, and settles on bankers balance accounts held by clients at the correspondent
(Danola). The remaining checks (“on-others”) would then be processed
through other clearing and settlement channels.
Clearinghouses, another private-sector alternative for clearing
checks, are arrangements for members to exchange each others’ checks.
The clearinghouse sets rules for check presentment, uses multilateral
netting, and chooses the interbank settlement channel. One option is
for one clearinghouse member to serve as a settlement intermediary
(Federal Reserve System 1997c). Net settlement payments are then
made on bankers balance accounts (Table 2, Column C). Alternatively,
check clearinghouses may use the National Settlement Service (NSS),
in which case settlement is a mix of private and Federal Reserve involvement (Table 2, Column B).
Debit card, credit card, and prepaid card payments. Nearly all card
payments in the United States are initiated on a real-time electronic
connection to card networks and issuers. Consequently, both the payment approval process and the clearing of card payments begin when the
payment card information is swiped in a payment card terminal or is
entered manually when purchases are made on the Internet. Interbank
payments are cleared on private networks (Table 1, third and fourth
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columns). Card payment networks accumulate transaction data during
the day and set their own rules and schedules for clearing and settlement.
Card networks sort transactions according to card-issuing bank to
determine the value of the interbank payments required for cardholder purchases. In some cases, card issuers are also “acquirer banks,” the
banks of merchants and others that accept card payments (Litell). For
these banks, the interbank payment required to settle their cardholder
activity is netted against the interbank payment required to settle payments that go to their card-accepting clients.
The card network has a settlement intermediary bank, and interbank settlement payments are made with both wire and ACH payments
(Federal Reserve System 1997a). For banks in a net debit position, wire
payments are used to transfer funds from reserve accounts of card issuers to the reserve account of the settlement intermediary bank (Table
2, Column B). For banks in a net credit position, funds are then transferred from the settlement intermediary bank’s reserve account to the
reserve accounts of acquirer banks.
Emerging payment methods. Recently, several new forms of payment have emerged to facilitate person-to-person (P2P) and consumerto-business (C2B) payments. In part, they have been developed to take
advantage of the Internet for e-commerce and new connectivity available via the Internet and mobile networks (Hayes and Frisbie). Some
are adapting ACH and card payments to transactions that currently
depend on cash and checks, such as P2P payments and consumer-toservice provider payments for home repair or personal services. The best
known of these emerging payments is PayPal, which provides P2P and
C2B payments over the Internet.
PayPal contracts with a private bank for payment services. The
intermediary bank thus serves as the host for the deposit accounts of
PayPal customers and also executes payment orders. For example, the
account holder could direct PayPal to use an ACH debit payment, a
debit card payment, or a credit card payment to transfer funds to the
PayPal account and the intermediary bank would execute the payment.
The private sector clears and settles the payment entirely if both
the payer and payee are PayPal customers and the funds reside in PayPal accounts (Table 2, Column C). The payer directs PayPal to make a
payment, identifying the payee with the payee’s email address. PayPal

ECONOMIC REVIEW • THIRD QUARTER 2012

87

clears the payment by notifying its intermediary bank, which immediately transfers the funds from the payer’s PayPal account to the payee’s
PayPal account.
Clearing and settlement of P2P or C2B payments require a mix of
private sector and Federal Reserve involvement if money is transferred
between PayPal and non-PayPal accounts. If both payer and payee
transfer funds to and from non-PayPal accounts, for example, then two
additional ACH or card payments are required. These transactions,
referred to as split payments, add to the complexity of clearing and
settlement of PayPal and other emerging payment systems.

II. THE DECLINING SHARE OF THE FEDERAL
RESERVE IN CLEARING AND SETTLEMENT
Changes in the processing and use of retail payments have reduced
the Federal Reserve’s share of clearing retail payments. Summers and
Gilbert (1996) document the decline from 1980 to 1994, attributing
it to the development of alternative clearing networks, increased on-us
transactions caused by regional interstate banking, and increased cost
of Federal Reserve services.5
This section builds on Summers and Gilbert by reviewing recent
developments that have further reduced the Federal Reserve’s share of
retail payment clearing and settlement. The section first describes these
developments and explains their effect on the Federal Reserve’s share
of clearing and settlement. It then estimates the size of the decline in
the share of retail payments cleared and settled by the Federal Reserve.

The effect of recent developments on the Federal Reserve’s share of
clearing and settlement
Developments since 1996 have influenced the share of retail payments that the Federal Reserve clears and settles.6 A shift from paper
to electronic forms of payments and reduced barriers to forming large
clearing systems combined to favor private clearing systems relative to
Federal Reserve clearing. Other developments include consolidation
that favored private clearing organizations and consumer adoption of
debit and credit card payments.
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Electronic payments and formation of large private clearing
systems. Economies of scale, where added clearing volume allows lower cost per transaction and lower prices for services, are stronger for
electronic transactions than for paper transactions (Economides). Two
developments in the 2000s shifted clearing from paper to electronic
processing. First, NACHA (formerly the National Automated Clearing
House Association), which sets rules for ACH transactions, developed
a variety of new electronic payments. For example, businesses are now
allowed to use information from checks to make ACH payments for
telephone or Internet purchases. They can also convert paper checks
sent by mail for bill payments or written at a cash register into ACH
payments.7 Second, the Check Clearing for the 21st Century Act of
2003 enabled banks to make a digital image of a check and use the image to clear the check (GAO 2008).8 Today, the Federal Reserve and all
established private systems offer image check clearing.9
Barriers to forming large, national clearing systems became less important after 2000. First, the predecessor to the NSS, called the net
settlement service, could most easily accommodate interbank settlement for clearing systems within one Federal Reserve district because
reserve accounts of banks were housed and administered at their local
Reserve Bank. By contrast, payments cleared by the Federal Reserve
could accommodate interbank settlement across districts by using its
transportation network to transfer checks and ACH payment records
among Reserve Banks (GAO 2000; EPN 2003). Relaxed geographic
restrictions on banks in the 1990s led to banks serving larger markets
and a greater need for interbank settlement across regions. Concerns
over the regional limitations of the net settlement service led to modifications that made it easier for private clearing systems to settle interbank payments across Federal Reserve districts. In 1999, the service
was introduced as the NSS (Federal Reserve System 1998a).
Second, in the late 1990s, the Federal Reserve reassessed its pricing and processing schedules related to exchange of ACH transactions
to determine whether they placed private sector operators of ACH
clearing systems at a competitive disadvantage. In October 2001, fees
and deadlines for interoperator exchange of ACH transactions were
revised (Connolly and Eisenmenger). FedACH also began to negotiate
with private operators over fees and deadlines.
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Reduction of these barriers allowed clearing networks to recruit
new members, opening the door to network externalities that favor
larger networks. Positive network externalities occur when current network members benefit as new members join (Katz and Shapiro). In an
electronic payment clearing system, current members benefit from a
new bank joining the network because they can more easily clear checks
drawn on the new bank.
The impacts of electronic payment processing, reduced barriers to
the formation of large clearing systems, and network effects are seen in
check clearing services. An estimated 150 regional check clearinghouses
operated in 1997 (GAO 1997). In the 2000s, many of these closed
or were merged into larger organizations. From 2003 to 2005, The
Clearing House acquired at least seven large regional clearinghouses
(PRNewswire). In 2005, the 22 banks that owned The Clearing House
controlled 60 percent of U.S. check volume (Digital Transaction News).
In contrast with private clearing organizations, the Federal Reserve
was less able to take advantage of larger volume or added clients. Federal
Reserve clearing services were operating at such a large scale in 2000
that added volume may not have allowed significantly lower pricing.
The network externality created from added customers was also limited
because the Federal Reserve had a nationwide network in 2000.
Consolidation that favored private clearing organizations. Interstate
banking began in the 1980s when states began to allow bank acquisitions across state lines. It accelerated when the Riegle-Neal Interstate
Banking and Branching Efficiency Act of 1994 relaxed geographic restrictions on interstate bank branching. The Act allowed banks to more
easily operate across state lines and led to mergers that created larger
banks serving nationwide markets. This consolidation also led to larger
correspondent banks (Osterberg and Thomson).
Consolidation had two effects that favored the clearing operations
of correspondent banks. First, larger correspondent banks process more
transactions internally, and the associated economies of scale allowed
them to price their services competitively. Second, for transactions forwarded to other clearing systems, larger correspondent banks have been
able to aggregate larger numbers of transactions and obtain quantity
discounts for clearing services (Hayashi).
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Consumer adoption of debit and credit cards. The 2000s saw significant changes in the use of retail payments (Table 3).10 In 2000,
checks ranked first among retail payments with a share of 58 percent.
By 2009, the number of check payments had dropped by 17 billion
and their share had declined to 23.6 percent. Some checks were replaced by ACH payments, which over this period grew from an 8.5
percent share of retail payments to a 17.7 percent share. Debit card
payments also grew rapidly, from 8.3 billion in 2000 to 38.5 billion
in 2009, and ranked first among retail payments in 2009 with a 37.1
percent share. Credit card transactions also grew, by 6.5 billion, though
their share remained in the range of 22 percent to 24 percent.
Because debit and credit card payments are cleared by private networks, the substitution of checks by card payments had a large impact
on Federal Reserve clearing. Combined, the annual volume of debit
and credit card transactions grew by 60.9 billion from 2000 to 2009
for a combined share of 58.7 percent of retail transactions in 2009.
However, debit and credit card payments are typically used for smallvalue payments and in 2009 combined to account for only 4.7 percent
of the value of retail payments, up from 2.6 percent in 2000.
Estimates of the Federal Reserve’s share in retail payment clearing
and settlement
Data for 2000 to 2009 confirm that, for payments requiring interbank
settlement, the share of retail payments the Federal Reserve cleared has declined.11 The share of retail payments for which the Federal Reserve is the
only organization involved in the settlement process has also declined.
Federal Reserve share of clearing retail payments. For payments that require interbank clearing, the share of check and ACH
payments that the Federal Reserve cleared fluctuated from 2000
to 2009 but declined overall. The share for check payments declined from 56.9 percent in 2000 to 46.9 percent in 2006, but
increased to 49.7 percent in 2009 (Table 4). The share for ACH payments declined from 2000 to 2009, with most of the decline between
2000 and 2006. The share for ACH payments declined from 91.5
percent in 2000 to 68.2 percent in 2006, and declined to 67.3 percent
in 2009.
The Federal Reserve does not clear debit or credit card payments,
so the share of card transactions that require interbank clearing is 100
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Table 3

NONCASH RETAIL PAYMENTS BY TYPE OF PAYMENT
A. VOLUME
2000

Check1

2003

2006

2009

Number
(billions)

Share
(%)

Number
(billions)

Share
(%)

Number
(billions)

Share
(%)

Number
(billions)

Share
(%)

41.9

58.0

37.3

46.4

30.5

32.6

24.5

23.6
17.7

ACH

6.1

8.5

8.9

11.1

14.6

15.7

18.4

Debit cards

8.3

11.5

16.2

20.1

26.0

27.8

38.5

37.1

Credit cards

15.9

22.0

18.0

22.4

22.4

23.9

22.4

21.6

Total

72.2

100.0

80.4

100.0

93.6

100.0

103.7

100.0

Share
(%)

Value
(trillions)

Share
(%)

Value
(trillions)

Share
(%)

Value
(trillions)

Share
(%)

B. VALUE
2000
Value
(trillions)

2003

2006

2009

Check1

39.8

66.8

41.1

60.9

41.6

55.1

31.6

44.6

ACH

18.3

30.6

24.4

36.1

31.0

41.0

35.8

50.6

0.3

0.5

0.6

0.9

1.0

1.4

1.4

2.0

Debit cards
Credit cards
Total

1.2

2.1

1.5

2.2

1.9

2.6

1.9

2.7

59.7

100.0

67.6

100.0

75.5

100.0

70.8

100.0

Checks are checks paid rather than checks written. In other words, check payments exclude checks that are cleared
through ACH, while ACH payments include such checks.
1

Notes: Fedwire is excluded due to lack of data. Number, share and value do not sum to toal due to rounding.
Sources: The Federal Reserve’s share of the volume clearing of retail payments is calculated with data on the total
volume of retail transactions and the total volume of transactions cleared by the Federal Reserve, based on data
from the Committee on Payments and Settlement Systems (CPSS 2006; 2009; 2012) of the Bank for International
Settlements. The original source of data on the total volume of check and ACH transactions reported by the CPSS
are the Federal Reserve studies of retail payments conducted tri-annually since 2000 (Federal Reserve System 2002;
2007; 2011a). The original source for check and ACH transactions reported by the CPSS as cleared by the Federal
Reserve comes from Federal Reserve annual reports. The CPSS data are published annually and include updates and
revisions of information from the Federal Reserve payments studies.

percent for private clearing systems during the entire period from 2000
to 2009. Card transactions that require interbank settlement more than
doubled, from 24.2 billion in 2000 to 60.9 billion in 2009. Because
card transactions clear on private networks, their increase has had a significant impact on the share of total retail payments that the Federal
Reserve clears. Roughly 80 percent of noncash retail payments are now
cleared in private systems.
Federal Reserve share of settlement of retail payments. Quantifying how the change in noncash retail payment clearing has affected the
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Table 4

VOLUME OF INTERBANK NONCASH RETAIL PAYMENTS BY
FEDERAL RESERVE AND PRIVATE CLEARING CHANNELS1
2000
Number
(billions)

2003
Share
(%)

2006

2009

Number
(billions)

Share
(%)

Number
(billions)

Share
(%)

Number
(billions)

Share
(%)

56.9

16.3

56.0

11.5

46.9

8.9

49.7

Check2
Fed

17.5

Private

13.2

43.1

12.8

44.0

13.0

53.1

9.0

50.3

Total

30.7

100.0

29.1

100.0

24.5

100.0

17.9

100.0

Fed

4.8

91.5

6.1

80.3

8.4

68.2

10.3

67.3

Private

0.4

8.5

1.5

19.7

3.9

31.8

5.0

32.7

Total

5.2

100.0

7.5

100.0

12.3

100.0

15.3

100.0

ACH

Card Payments
Fed

-

-

-

-

-

-

-

-

Private

24.2

100.0

34.2

100.0

48.4

100.0

60.9

100.0

Total

24.2

100.0

34.2

100.0

48.4

100.0

60.9

100.0

All Noncash Retail Payments
Fed

22.2

37.0

22.3

31.5

19.9

23.3

19.2

20.4

Private

37.8

63.0

48.5

68.5

65.3

76.7

74.9

79.6

Total

60.1

100.0

70.8

100.0

85.2

100.0

94.1

100.0

Interbank transactions require settlement payments across banks. On-us transactions are those where the payee bank is
the same as the payer bank and may not require interbank settlement.
2
Checks are checks paid rather than checks written. In other words, check payments exclude checks that are cleared
through ACH, while ACH payments include such checks.
1

Notes: Check and ACH transactions exclude on-us transaction but debit and credit card transactions include on-us
transactions. Adjustments for debit and credit on-us transactions, such as assuming the share of on-us transactions for
debit and credit is the same as for checks, raises the Federal Reserve share but does not change the pattern over time.
The Federal Reserve’s ACH transactions are adjusted by subtracting transactions that it passes on to other ACH operators and adding transactions passed to it from other ACH operators. Thus the share for the Federal Reserve is for ACH
transaction where it the final processor and for which it settles on reserve accounts. Number, share and value do not
sum to toal due to rounding.
Sources: The Federal Reserve’s share of the volume clearing of retail payments is calculated with data on the total volume of retail transactions and the total volume of transactions cleared by the Federal Reserve, based on data from the
Committee on Payments and Settlement Systems (CPSS 2006; 2009; 2012) of the Bank for International Settlements.
The original source of data on the total volume of check and ACH transactions reported by the CPSS are the Federal
Reserve studies of retail payments conducted tri-annually since 2000 (Federal Reserve System 2002; 2007; 2011a). The
original source for check and ACH transactions reported by the CPSS as cleared by the Federal Reserve comes from
Federal Reserve annual reports. The CPSS data are published annually and include updates and revisions of information
from the Federal Reserve payments studies.
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Federal Reserve’s share of interbank settlement is difficult. First, most
private clearing organizations do not disclose their settlement activity.12
Second, depending on clearing arrangements, Federal Reserve involvement in settlement varies, from exclusive, to partial, and to none.
The share of retail payments for which the Federal Reserve is the
only organization involved in the settlement process is the same as the
share of the payments it also clears (Table 2, Column A). The share
of noncash retail payments cleared by the Federal Reserve declined to
20.4 percent in 2009 from 37 percent in 2000 (Table 4), a total decline
of 16.6 percentage points. The same 16.6-percentage-point decline also
measures the decline in the share of retail payment transactions for which
the Federal Reserve is exclusively involved in the settlement process.
Some transactions have shifted to settlement with partial Federal
Reserve involvement, where a private clearing organization determines
the net settlement positions of its members and the Federal Reserve
executes the settlement transactions (Table 2, Column B). Growth at
EPN and SVPCO increased interbank transactions sent to the NSS.
Growth in card payments sent more interbank settlement transactions
to the wire and ACH systems.
Some transactions may have shifted to settlement at private settlement intermediary banks on bankers balance accounts and without involvement of the Federal Reserve (Table 2, Column C). The low cost
of image check exchange, in particular, may encourage settlement at
private intermediary banks. Two correspondents, for example, may find
it cost effective to exchange checks drawn on one another’s clients and
could settle interbank payments using only bankers balance accounts.13

III.		

IS THE DECLINE IN THE FEDERAL RESERVE’S
ROLE A CONCERN?

The shares of retail payments that the Federal Reserve clears and
settles have declined. Both shares are expected to decline further as card
and ACH payments continue to replace checks.
This section evaluates the possible implications of recent changes
in the Federal Reserve’s role in clearing and settlement for the efficiency
and safety of the payment system. Central banks are concerned with
payments system efficiency and safety for two reasons. First, an efficient and safe payment system contributes to a smoothly functioning
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economy. Second, efficient and safe payments bolster public confidence
in the country’s monetary system. The section first explains why some
policymakers say a decline in the Federal Reserve’s role may be of little
concern, and then explains why others say it may be a matter for considerable concern.

Why the declining role of the Federal Reserve in clearing and settlement
in retail payments might be of little concern
One reason some policymakers may be little concerned about the
decline in the Federal Reserve’s role in clearing retail payments is that
private clearing services in a competitive market promotes innovation
and the efficient use of resources (Lacker and Weinberg). These arguments suggest a significantly reduced role for the Federal Reserve in
payment clearing (Green and Todd).
Debit card and credit card payments might illustrate the benefits of
private provision of retail payments. Their rapid growth in recent years
suggests that they are effective substitutes for check payments at the
point of sale. Clearing services for card payments use efficient electronic
messages and are reliable. In addition, card payments can fill otherwise
unmet needs in retail payments, such as in e-commerce transactions.
Card companies have also innovated to expand their markets by, for
example, adapting card payments to quick-service restaurants.
According to this view, if the Federal Reserve offers payment clearing services, it should compete with private providers on a level playing
field (Stehm; Stern). The reduction of the Federal Reserve’s competitive
advantage in clearing services after the introduction of the NSS and
adjustments to its ACH interoperator pricing and scheduling practices should have led to a shift of retail payment clearing to private
systems. The recent increase in the private share of retail payments
clearing should, therefore, not be a concern. Entry into check image
exchange services by new private organizations (Endpoint Exchange
and Viewpointe) and established payment processors (Fiserv) also support competition. Moreover, recent analyses suggest that check clearing
has become more efficient. The cost of check clearing has fallen and the
time required to clear checks has declined (Bauer and Gerdes; Phoenix-Hecht). Recent research found that image check clearing reduced
the Federal Reserve’s cost of check processing in 2010 by an estimated
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$1.6 billion. In addition, faster check collection reduced the amount of
funds that firms and consumers must hold to fund expenditures, resulting in an estimated $1.37 billion in savings to firms and $640 million
in consumer benefits (Humphrey and Hunt).
Advocates of a limited role for the Federal Reserve operations in
retail payment processing make an exception for services that complement existing Federal Reserve clearing and settlement services. When
the ACH was in development, the Federal Reserve already had an extensive network to transport the checks it was clearing. It was efficient
for the Federal Reserve to also transport the magnetic tapes containing
electronic ACH files (Connolly and Eisenmenger). Another exception
is the Federal Reserve’s NSS. Banks hold reserve accounts to satisfy reserve requirements, and the Federal Reserve provides services to maintain reserve accounts. These services also allow the Federal Reserve to
efficiently and safely complete interbank settlement payments for all
banks. Thus, the Federal Reserve’s NSS for private clearing systems
complements its reserve account services.

Why the declining role of the Federal Reserve in clearing and settlement
in retail payments may be a concern
The reduced role of the Federal Reserve in clearing and settlement
has raised concern among some policymakers that continued decline
may harm retail payment efficiency and increase risk (Hoenig). These
concerns include the ability of the Federal Reserve to serve as a check
against high concentration, as a backup in case of operational failure,
as a promoter of socially beneficial efforts to manage operational risks,
and as a provider of safe interbank settlement services.
A check against high concentration. The retail payment clearing industry does not conform to the textbook model of competitive markets
with many suppliers and free entry. Only one private operator provides
ACH clearing services. Check clearing has more private providers, but
SVPCO dominates the private check clearing market. Similarly, many
competitors clear card payments, but the industry is nevertheless highly
concentrated. In 2009, Visa and MasterCard combined to clear 75 percent and 85 percent, respectively, of general purpose credit card and
debit card transactions.14
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This high concentration is common for network markets such as
payment clearing services. Large networks with payment instruments
that are accepted by many merchants and are used by many consumers are valued more highly than smaller networks (Katz and Shapiro).
Moreover, the market for retail payment clearing services may not be
contestable because new entrants cannot easily attain a size large enough
to attract consumers and merchants.
Common policy responses to concentrated and noncontestable
markets may not work well in network markets. Antitrust solutions,
such as preventing mergers or breaking up firms in the name of preserving competition, may destroy value by reducing benefits to members of
the networks (Economides). Price regulation is also problematic because
economies of scale complicate determination of an appropriate regulated price.
The limitations of competition policy may suggest that the Federal Reserve should operate retail payment clearing systems (Stern). The
Federal Reserve provides some competition in ACH and check clearing, even if the competitive balance between it and private providers
is not perfectly level. The Federal Reserve has also led efforts to create
some far-reaching innovations in retail payments, such as research and
development in automated machinery to sort paper checks and in image clearing of checks (Connolly and Eisenmenger; Bauer and Gerdes).
Alternatively, if the Federal Reserve determines that innovation in payment clearing is too slow, it may be able to stimulate innovation in
private-sector firms by innovating in its own services.
A backup in case of operational failure. The growing complexity
and concentration of the clearing and settlement of retail payments in
the United States increases the likelihood of more and larger operational
disruptions.15 Separation of clearing from settlement, proliferation of
payment processing options, and some emerging payment methods
have led to more complicated clearing and settlement arrangements.
Studies have shown that the number of operational loss events is positively correlated with organizational complexity (BIS 2009; Chernobai
and others).
Sufficiently large operational disruptions have potential to cause serious problems for users and providers of particular payments systems
(BIS 2003). The payment processing system of one of Japan’s largest
banks, for example, malfunctioned after an attempted computer system
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upgrade on April 1, 2002 (FSA). System repairs took six weeks, during
which many ATMs stopped working and large numbers of payments
were mishandled, resulting in duplicated transactions and delayed automated bill payments.16
Backup capabilities can mitigate operational disruptions.17 If a
clearing system goes down, consumers could choose an alternative form
of payment and shift transactions to another clearing system. But a sufficiently large shift could swamp alternatives that have insufficient capacity. If the Federal Reserve’s operating capacity in check processing
shrinks with the continued decline in check payments, it may become
less able to absorb a large influx of payments in the event that a prominent noncheck payment system is unable to process payments.
A promoter of efforts to control risk. Self-interested users and private
processors of retail payments may have insufficient incentives to ensure
adequate control of operational and settlement risk (Kahn and Roberds
2009). In network markets, the consequences of operational and settlement disruptions can go beyond the organization that is responsible for
the disruption. For example, it was reported that a 2009 data breach
affected at least 670 banks, with at least 197 reissuing their payment
cards.18 In addition to the costs of reissuing cards, affected banks must
bear the expense of notifying customers, the monetary losses from the
use of card information to commit payment fraud, the legal costs of
resolution, and the cost of a diminished reputation (Wicks). From society’s viewpoint, overall payment security is inadequate if organizations
do not take into account spillovers when devoting resources to controlling risk.
Also of concern are news stories about weak security of Internet
systems and loss of consumer privacy. Consumers regularly see stories
about hackers using stolen personal data to create fraudulent payments.
In an age of Internet banking and electronic payments, bank account
holders have reasonable concerns about the safety of their accounts. If
strong enough, these fears can undermine the confidence that is necessary for modern monetary systems.
The decline of the Federal Reserve’s share of the clearing of retail
payments reduces its influence on operational risk in retail payments
(Summers and Gilbert). The Federal Reserve brings a broader, public
interest to its clearing and settlement services, which motivates it to-
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ward a more socially optimal standard in limiting its own operational
risk.19 The influence, however, is not limited to its own services because
the Federal Reserve participates in organizations such as NACHA and
the American National Standards Institute that determine industry
standards aimed at controlling operational risk.
Provider of safe settlement services. Interbank settlement for which
the Federal Reserve is exclusively involved has a low risk of failure.20
First, the Federal Reserve both determines and executes interbank settlement payments, which reduces the potential for errors in the execution of settlement transactions. Second, while banks are ultimately
responsible for managing their reserve accounts to meet settlement
obligations, they can readily manage these risks if settlement is at the
Federal Reserve. Account monitoring tools allow banks to easily access their reserve account balance and ensure it is sufficient to meet
settlement obligations. In addition, credit worthy banks with temporary financial difficulties can obtain a short-term loan from the Federal
Reserve to cover interbank settlement payments.
Payments that are settled with partial Federal Reserve involvement
using the NSS, or with Fedwire and ACH payments, also have the
advantages of account monitoring and access to Federal Reserve credit
but, nevertheless, are more risky. First, the settlement processing chain
can be much more complex. For example, in 2002, Visa’s settlement
intermediary bank directly settled with 40 large banks and the settlement intermediary banks of 60 processors (Litell).21 Second, private
settlement intermediary banks, which have some risk of failure, are custodians of interbank settlement funds in cases where Fedwire or ACH
is used for interbank settlement. Finally, multilateral netting introduces
a time lag between initiation and completion of interbank settlement
(FFIEC). Settlement could fail if, during the settlement window, one
or more members have financial difficulties that prevent them from
making their interbank settlement payments.22 Costs of unwinding a
failed net settlement process are significant (Shen).23
Settlement on bankers balances at private banks, in their roles
as correspondents or as a settlement intermediary, is also riskier than
settlement processed exclusively by the Federal Reserve. Problems
with interbank payments at correspondents in the 19th and early 20th
centuries periodically led to disruptions in the payment system.
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Failure of a correspondent caused clients to lose access to their bankers
balances, which, in turn, caused depositors to lose access to their bank
accounts (White; West; Richardson 2007a, 2007b). In some cases,
the loss of confidence in payments exacerbated economic downturns
(James and others).
Creation of the Federal Reserve System and the FDIC, as well as
supervisory oversight, has reduced the potential consequences of payments system disruptions from failures of private banks. The recent
economic downturn, however, is a reminder that these problems have
not completely disappeared. In 2009, a correspondent was closed by the
state of Illinois because of an inability to obtain liquid funds, which led
to insufficient reserve account balances to support interbank settlement
on behalf of its clients (Office of Inspector General).24
Retail payments have migrated from arrangements in which the
Federal Reserve has exclusive involvement in the interbank settlement
process to arrangements in which it has partial or no involvement. Continued vigilance is required to ensure the worst of the historical problems in interbank settlement do not reappear as settlement migrates
away from the Federal Reserve.

IV.		

SUMMARY AND CONCLUSION

The Federal Reserve and private organizations compete with one another to clear and settle retail payments. The share of retail payments the
Federal Reserve clears and settles has declined since at least 1984 and
continued to 2009. The decline since 1996 can be attributed to a shift
from paper to electronic forms of payments, reduced barriers to forming
large clearing systems, consolidation that favored private clearing organizations, and consumer adoption of debit and credit card payments.
In 2000, when the Federal Reserve’s share of retail payment
clearing was 37 percent and paper was still used to clear checks,
policymakers had little reason to be concerned about a declining share
of retail payments cleared by the Federal Reserve. Recent reduction in
the cost of check clearing and the increased use of efficient and convenient debit and credit cards suggest that the additional decline in the
Federal Reserve’s share of retail payment clearing since 2000 may also
be of little concern.
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With the share of retail payment transactions the Federal Reserve
clears and settles now close to 20 percent, some policymakers have
significant concerns about the diminished role of the Federal Reserve
in retail payments. With this declining role the retail payment clearing
and settlement industry faces increased challenges in four areas. First,
clearing and settlement may become even more concentrated and less
competitive; second, operational failures may become more frequent
and harder to mitigate; third, some socially beneficial options to manage operational risks may not be implemented; and fourth, payments
may be less likely to be settled safely. The challenge for policymakers is
to implement strategies to limit further erosion of the Federal Reserve’s
role in clearing and settlement and/or find other means to promote
efficiency and safety in retail payments.
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ENDNOTES
In this article “bank” refers to a depository institution, such as a credit
union, savings bank, or commercial bank. “Financial institution” refers to a bank
or a nonbank payment provider such as PayPal.
2
The 12 Reserve Banks provide a number of services to banks, including
provision and maintenance of reserve accounts as well as clearing and settlement
of check and ACH payments. Banks that provide demand deposit accounts in the
United States are required to hold reserve balances at the Federal Reserve. The
reserves are held in master accounts (Federal Reserve Banks 2011), which also
hold funds used for interbank settlement. Master accounts are commonly called
reserve accounts.
3
Settlement also requires payments to and from the accounts of bank customers. Laws, regulations, and industry practice determine when funds are withdrawn from payer accounts and made available to payee accounts.
4
Correspondents are typically larger commercial banks, but a few are “bankers banks” that do not provide services to consumers. Client banks of correspondents are known as respondents. Other correspondent services include loan participation, Fed funds, investments, and data processing (Knight).
5
Subsidies of some Federal Reserve payment services were reduced because
the Monetary Control Act (MCA) of 1980 directed the Federal Reserve to determine prices for its payment services to fully recover its actual costs of providing
clearing and settlement services plus the cost of capital, taxes, and other costs
(such as deposit insurance) not explicitly incurred by the Federal Reserve (Jacob
and others).
6
The focus of this article is the Federal Reserve’s influence on retail payments
as an operator of clearing and settlement systems and its share is an indicator of
the extent of its influence. The Federal Reserve also influences retail payments
as an overseer of payments systems and supervisor of banks (Weiner; Bernanke).
7
Twelve percent of paper checks written in 2009 were converted to ACH
payments, up from 0.8 percent in 2003 (Federal Reserve System 2007; 2011a).
8
The Act authorized a paying bank to accept an electronic image or request
a substitute check created by printing on paper the image of the check’s front and
back. Only 4.3 percent of checks required substitutes in 2009 (Federal Reserve
System 2011a).
9
In 2009, only 3.2 percent of checks were cleared and settled as paper (Federal Reserve System 2011a).
10
Fedwire is excluded from Table 3 due to lack of data.
11
Federal Reserve studies have shown a strong relation between a bank’s size
and on-us transactions (Gerdes and others 2005), suggesting that bank consolidation may have increased the proportion of on-us transactions in retail payments.
Summers and Gilbert argued that increases in the number of on-us transactions
1
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would reduce the Federal Reserve’s share of retail payment clearing. Data for onus transactions do not show a clear trend for 2000, 2003, 2006, and 2009: on-us
transactions were, respectively, 27, 22, 20, and 26 percent of total ACH transactions and 15, 14, 16 and 19 percent of total check transactions (Federal Reserve
System 2002; 2007; 2011a). Because changes in on-us transactions could not
have had a major impact on the share of retail payments the Federal Reserve
cleared and settled, this article focuses on retail transactions that require interbank
clearing and settlement.
12
Because of its large size, an important exception is The Clearing House,
which discloses that its EPN and SVPCO subsidiaries use the Federal Reserve’s
NSS to settle ACH and check payments for its members.
13
For example, suppose correspondent A and correspondent B have bankers balance accounts on one another’s books. If correspondent A deposits image
checks drawn on correspondent B’s clients, correspondent B could settle with a
credit to correspondent A’s bankers balance account. Correspondents A and B
could then settle with their clients on their own clients’ bankers balance accounts.
14
Shares are calculated from statistics in the February 2010 issue of The Nilson Report and from the Federal Reserve payments study (Federal Reserve System
2011a).
15
Examples include a recent, brief outage of the Visa network; a failure of a
communications satellite that prevented ATM withdrawals and card payments
over a large part of the United States for several days; and an internal failure of
a backup system that caused PayPal’s online-payment system to stop working
(Musil; Marshall; Hayes).
16
Manmade and natural disasters caused two other large disruptions to retail payments. The terrorist attacks of Sept. 11, 2001, disrupted check payments
because airplanes that transported checks across the country were grounded for
several days (Lacker). More than 1 million transactions were disrupted at Mizuho
Bank in Japan after the earthquake and tsunami of 2011 due to an unusually
large volume of ATM withdrawals and mobile phone payments to relief services
(Thia). These operational problems are examples of systemwide risk in payments
(Bank of England 2000).
17
An alternative is for the various payment systems to be interoperable and
able to stand in if another becomes unavailable. However, private clearing systems
in the United States appear to be incompatible with one another.
18
The breach occurred at Heartland Payments Systems. These statistics are based
on a list of affected banks on the Bank Info Security website (www.bankinfosecurity.
com/articles.php?art_id=1200, accessed Feb. 23, 2012).
19
To the extent this public interest adds cost to the Federal Reserve clearing
operations that it must recover from its priced services, the added security may put
the Federal Reserve at a competitive disadvantage relative to private clearing systems.
20
Advantages of central bank settlement are safety, efficiency, availability,
neutrality, and finality (BIS 2003). Safety, as noted in this paragraph, relates to the
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ability of banks to plan for settlement payments and access to central bank credit
if needed. Central banks have very low risks of failure, which makes their liabilities
very safe compared to private banks. As noted above, efficiency reflects complementarities between reserve account services and interbank settlement services, and availability reflects high operating standards. Central banks services are neutral because
they do not compete with depository institutions on consumer services. Finality of
settlement on reserve accounts helps to reduce credit risk in settlement.
21
Larger card networks add an additional layer for interbank settlement by
allowing third-party payment processors to use a settlement intermediary bank.
22
The Federal Reserve’s Payment System Risk Policy provides guidelines for
clearing systems to manage this risk (Federal Reserve System 2011b).
23
Risk in settlement of retail payments is sometimes discounted because of
their small value. Another perspective illustrates the potential for negative consequences of retail payment operational or settlement failure: in 2009, consumers
purchased $4.6 trillion worth of goods and services from online and in-store merchants, 60.4 percent of which were made with debit and credit cards (McKinsey).
Loss of a prominent card payment network for an extended period of time could
have significant consequences for retail commerce in the United States.
24
A second correspondent failed in 2009 when a number of its real estate
investments soured (Ellis).
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Kansas Banking in the 1930s:
The Deposit Insurance Choice
and Implications for Public Policy
By Kenneth Spong and Kristen Regehr

T

he recent financial crisis is reopening the debate about how
much public assistance to give to distressed financial institutions. Key elements of the public safety net—deposit insurance
and Federal Reserve lending to depository institutions—were greatly
expanded during this crisis. Additional aid provided by policymakers
included public capital assistance to banks through the Troubled Asset
Relief Program, FDIC guarantees of newly issued bank debt, arranged
mergers and bailouts of certain large institutions, and Federal Reserve
lending to selected nonbank entities. These efforts helped financial
markets function during the crisis and prevented a broader economic
collapse. However, such actions raise two concerns. The first is the cost
to taxpayers, and the second is whether this expanded protection gives
financial institutions a greater incentive to take on risk, thus making the
financial system more vulnerable.
The effect on the financial system of this emergency assistance
and related risk-taking incentives is difficult to assess and measure.
However, a unique circumstance in the 1930s provides an insight into
how a piece of the federal safety net—federal deposit insurance—has
Kenneth Spong is an assistant vice president and economist at the Federal Reserve Bank
of Kansas City. Kristen Regehr is a research associate at the bank. This article is on the
bank’s website at www.KansasCityFed.org.
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altered the financial landscape. The vast majority of U.S. banks quickly
became insured after the Federal Deposit Insurance Corporation
(FDIC) began offering deposit insurance in 1934. Many state-chartered banks in Kansas, however, chose to remain uninsured. Why
did these Kansas banks think they could operate successfully without
deposit insurance following the worst banking crisis in U.S. history?
Also, how did these banks differ from the banks that quickly adopted deposit insurance, and what might these differences tell us about
deposit insurance?
This article examines these uninsured state banks in Kansas and
finds notable differences between them and state banks that offered
FDIC-insured deposits. The uninsured banks, in fact, were generally
stronger institutions that exhibited higher capital ratios, fewer real
estate lending problems, and far less need for public assistance from the
Reconstruction Finance Corp. In contrast, the FDIC-insured banks
were typically weaker institutions and thus were likely to have a greater
need for deposit insurance.
Section I of this article provides an overview of the state banks in
Kansas and the choices they made about adopting deposit insurance.
Section II analyzes the differences between the banks that remained
uninsured after the FDIC was established and the banks that adopted
deposit insurance. Section III reviews the incentives that deposit insurance may provide to banks and the implications for public safety nets.

I.

KANSAS BANKS AND THE DEPOSIT
INSURANCE CHOICE

When federal deposit insurance was introduced in 1934, participation was mandatory both for national banks and for state banks that
were members of the Federal Reserve.1 State nonmember banks, however, could choose whether to participate. By June 1934, 326 Kansas
banks—more than 58 percent of all state banks in Kansas—were still
uninsured (Table 1). Also, more than 42 percent of the total deposits
in state banks in Kansas were in uninsured banks.2
In this regard, the Kansas banking system differed from that of
almost every other state. Only 14 percent of state banks in other states
were uninsured compared to the 58 percent in Kansas. Also, only 1.4
percent of all commercial bank deposits and 3.1 percent of all state
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Table 1

NUMBER OF UNINSURED STATE BANKS IN KANSAS
Year*

Number of
Uninsured Banks

1930

Total Number
of State
Banks**

Uninsured Banks as
a percent of
All State Banks

Percent of State
Bank Deposits in
Uninsured Banks

775

1932

636

1934

326

556

58.6%

42.2%

1936

240

513

46.8%

32.3%

1938

220

494

44.5%

29.1%

1940

211

481

43.9%

27.9%

1942

188

465

40.4%

25.4%

1944

168

441

38.1%

Unavailable

1946

160

435

36.8%

Unavailable

1948

152

432

35.2%

23.1%

1950

146

434

33.6%

21.1%

1952

135

432

31.3%

19.3%

1954

126

433

29.1%

17.4%

1956

73

427

17.1%

9.2%

1958

40

424

9.4%

3.1%

1960***

3

419

0.7%

0.1%

**These state bank totals include state banks that are members of the Federal Reserve System and which were
required to have federal deposit insurance. These state member banks ranged in number from 13 in 1934 to 46 in
1960.
***During the latter half of the 1950s, the Kansas Bank Commissioner had been encouraging uninsured banks
to apply for FDIC insurance. After the failure of an uninsured bank in July 1958, all of the remaining uninsured
banks became insured except for three banks, which were allowed to provide protection to their depositors through
blanket fidelity bonds and annual audits by certified accountants.
Sources: Banking and Monetary Statistics: 1914-41, Board of Governors of the Federal Reserve System, 1943; and
The Biennial Reports of the Bank Commissioner of the State of Kansas, 1930–60.
Reporting dates vary by year and range between June 15 and October 4.

bank deposits in the United States were in uninsured banks in October
1934. In its 1934 Annual Report, the FDIC noted that many of the
uninsured banks were “located in three states in which the insurance
program has met with general opposition and disapproval.”3 While the
FDIC did not identify the three states, much of this opposition likely
was centered in Kansas.
As late as 1950, more than one-third of the state banks in Kansas
still were uninsured, thus indicating their commitment to operating
without deposit insurance and their ability to survive without it. This
era of uninsured banks ended after an uninsured bank failed in 1958.
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Following the bank’s failure, the State Bank Commissioner and Kansas
Legislature required Kansas banks to have FDIC insurance or to take
comparable steps to protect depositors.4
The experience of uninsured banks in Kansas is notable in that
FDIC deposit insurance was one of the key banking reforms adopted
in response to the banking crisis of the early 1930s. Deposit insurance
was designed to protect depositors, end banking panics, and restore the
loss of public confidence that threatened to bring down the financial
system. At the depth of the crisis in 1933, more than 4,000 banks were
closed or absorbed by other banks. In Kansas, more than 300 banks
(about 30 percent of all Kansas banks) closed during 1930-33 with
much of the decline involving state banks (Table 1). The severity of
the panic led President Roosevelt to declare a one-week, nationwide
banking holiday in March 1933, during which all banks were closed.
To reopen, banks had to meet certification standards. Federal Reserve
member banks had to obtain a license to reopen from the Secretary of
the Treasury, while state nonmember banks had to be licensed by their
state banking departments. Congress also quickly adopted financial reform legislation, which included the introduction of federal deposit
insurance in 1934.
In this environment, federal deposit insurance quickly gained acceptance throughout the United States and was popular among depositors
after the losses many had experienced in the previous years. The FDIC
initially insured each depositor in a bank for up to $2,500, but in July
1934, Congress increased this amount to $5,000.5 All Federal Reserve
member banks licensed to reopen after the banking holiday became
part of the FDIC system. State banks that were not Federal Reserve
members first had to receive certificates of solvency from their state
banking department. They also had to be examined by the FDIC and
found to have assets sufficient to cover all liabilities to depositors and
other creditors. The FDIC worked with banks that failed the exam to
correct the impairments. In 1935, Congress directed the FDIC to consider a broader range of factors for admitting state nonmember banks.
State banks in Kansas, though, were a major exception to this rapid
adoption of FDIC deposit insurance. Although the reasons why Kansas
banks declined to join are unclear, the FDIC’s 1934 Annual Report
does list why some banks across the United States remained uninsured.
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Some banks objected to insurance in theory and principle and to its
expense. Others said they had sufficient liquidity and did not need
deposit insurance. Another criticism of deposit insurance was that
stronger banks would subsidize the weaker, more risk-prone banks and
would bear the burden and expense when weaker banks failed.
Kansas banks, however, may also have drawn on their own unique
experience in questioning the desirability of deposit insurance. Kansas
had a voluntary deposit insurance system between 1909 and 1929.6
Initially, the system was popular among bankers and depositors, and
more than 65 percent of the state banks in Kansas eventually participated (Wheelock and Kumbhakar 1995). Wheelock and Kumbhakar
found Kansas officials were concerned from the start that the deposit
insurance system would be most attractive to the riskier banks and
took steps to limit such incentives. Kansas set standards for admitting
banks into the system, implemented interest rate ceilings on insured
deposits, and charged insurance premiums that declined when banks
held more capital. The bank commissioner also could suspend insurance at a bank that violated state banking regulations.
These steps, though, were insufficient to prevent a collapse of
the system. Declining agricultural prices and an economic downturn
in the early to mid-1920s led to rising failures among Kansas banks,
especially among insured banks.7 The Kansas insurance program allowed banks to withdraw after giving six months notice and many left
the program after special deposit insurance assessments were imposed.
Despite the assessments, it became clear the insurance fund was inadequate to deal with the rising number of failures. With the insolvency of
the insurance fund, it became impossible to pay the remaining claims
on the final 88 insured banks that failed (FDIC 1956). Kansas repealed
the deposit insurance law in 1929.
This experience of Kansas banks with state and FDIC deposit insurance systems illustrates the benefits and costs associated with this
banking reform.8 From a beneficial standpoint, FDIC and other forms
of deposit insurance can contribute to banking stability by promoting public confidence and reducing the threat of depositor “runs” to
withdraw bank deposits during times of distress. As a result, deposit
insurance may also put banks in a better position to provide liquidity
during times of stress and continue to meet credit needs throughout
the economy (Pennacchi 2006).
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Deposit insurance can, however, create adverse selection and moral hazard problems. Wheelock and Kumbhakar (1995), for example,
concluded the Kansas deposit insurance system suffered from both
problems. Deposit insurance led to adverse selection because weaker
banks were more likely to join. It led to moral hazard because deposit
insurance gave banks incentives to take on greater risk. For depositors,
deposit insurance removes any financial incentive they might have to
play a disciplinary role by keeping their funds out of riskier banks or
demanding higher interest rates on deposits at such banks. In fact, deposit insurance—to the extent it provides a credible guarantee—converts insured deposits into a risk-free instrument and relieves depositors of any concern about their accounts. In turn, this freedom from
depositor discipline means bankers will see less reward for maintaining
higher capital levels and controlling risk exposures. In a competitive
marketplace, a possible outcome of this moral hazard problem could be
a decline in bank capital levels, more risk taking by individual banks,
and a more vulnerable banking system.9

II. COMPARING UNINSURED AND INSURED BANKS
IN KANSAS
The presence of both uninsured and insured banks in Kansas after
the FDIC was established offers an opportunity to test the incentives
federal deposit insurance may provide and identify banks most likely
to find deposit insurance attractive. The data for this analysis largely
comes from the 1934 Biennial Report of the Bank Commissioner of
the State of Kansas. This report provides balance sheet data for all state
banks in Kansas as of Sept. 12, 1934. At that time, 304 state banks
were uninsured and 235 were insured. Of the insured banks, 14 were
members of the Federal Reserve System that were initially accepted into
the FDIC system.10
One advantage in comparing these banks is that all were operating
under the same Kansas banking laws, although the FDIC-insured banks
and Federal Reserve member banks also had to follow any additional
requirements imposed by those agencies. Similarly, all of these banks
were examined by the Kansas Banking Department. This examination
responsibility was shared with the Federal Reserve for member banks
and with the FDIC for insured state nonmember banks (although the
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FDIC’s examination experience was limited at this time). Banks seeking
deposit insurance also had to meet the FDIC’s admission requirements,
and the FDIC’s Annual Report in 1934 indicates most banks met these
requirements.
The balance sheet information in the Kansas Bank Commissioner’s
report is much less detailed than the data banks must now disclose.
Moreover, this report contains no information on a bank’s total income
or on separate income or expense items. Thus, the comparisons between uninsured and insured banks must focus primarily on major balance sheet ratios for 1934.
The first set of tests compares selected balance sheet ratios of the
uninsured and insured state banks. This analysis also examines investments in these banks by the Reconstruction Finance Corp. (RFC), a
government entity established in 1932 to help recapitalize banks and
other businesses. The bank balance sheet ratios and other selected data
are then used together to construct a model that predicts which state
banks are most likely to choose FDIC deposit insurance. After that, the
choices that state banks in Kansas made on FDIC insurance are compared to the choices these banks previously made about the Kansas voluntary state deposit insurance program. A final test examines the trends
in capital ratios for uninsured and insured Kansas banks after 1934.

Balance sheet ratios
Table 2 examines a number of financial ratios for the uninsured and
insured state banks and compares the means of these ratios for all banks
in each group. One key difference is that the mean capital/asset ratio for
uninsured banks is 18.9 percent compared to 13.2 percent for insured
banks—a large difference of 5.7 percentage points that is statistically
significant at the 1 percent level.11
The capital/asset ratio provides one of the better means of judging
a bank’s condition, particularly after the banking collapse of the 1930s.
This ratio, for instance, indicates the capital resources banks and their
stockholders still had after dealing with the crisis—resources that could
then be used to protect depositors and to address future problems.
Capital also was important because state banks in Kansas operated until 1937 under a system of double liability (Kirkwood 1981). Under
double liability, stockholders could lose their investment in the bank if
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Table 2

MEAN BALANCE SHEET RATIOS FOR UNINSURED AND
INSURED BANKS (SEPTEMBER 12, 1934)
Uninsured Banks (304)

Insured Banks (235)

Capital/Assets

Balance Sheet Ratio

.189

.132

0.057***

Preferred Stock/
Assets

.000

.038

-0.038***

Loans/Assets

.430

.401

0.029**

Deposits/Assets

.804

.820

-0.016**

Cash/Assets

.326

.321

0.005

Bonds/Assets

.106

.113

-0.007

Other Real Estate
Owned/Assets

.014

.020

-0.006***

$210,071

$403,700

-$193,629***

Total Assets

Difference

*These variables are statistically signifigant within a margin of error of 10 percent.
**Margin of error of 5 percent.
***Margin of error of 1 percent.

it failed, and banking officials could assess stockholders an additional
charge up to the par value of the common stock to cover any remaining
claims of depositors and other creditors. Accordingly, double liability
made capital an even more important factor in protecting depositors.12
The substantial difference in capital ratios in Table 2 consequently suggests that stockholders and managers of uninsured banks had far more
resources to cover losses and thereby protect depositors. As a result, they
may not have needed deposit insurance as much as other banks to support their operations and attract deposits.
Uninsured banks also made much less use of preferred stock than
insured banks, which may reflect the success of uninsured banks in
maintaining stronger, more permanent forms of capital. Uninsured
banks had almost no preferred stock, while insured banks had a mean
preferred stock/asset ratio of 3.8 percent. Almost all preferred stock
likely was bought by the RFC, which gained authority during the 1933
banking holiday to buy preferred stock in weak and poorly capitalized
banks (Todd 1992; Keeton 1992). One benefit of the RFC’s investment
in preferred stock, in fact, was that it gave weaker banks enough capital to qualify for federal deposit insurance (See Box). While this preferred stock gave some support to banks, it did not represent permanent
capital like common stock, because it had to be repaid in full and also
included required dividend payments. As a result, the preferred stock-
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INVESTMENTS BY THE RECONSTRUCTION
FINANCE CORPORATION
As seen in Table 2 and Table 3, insured banks, on average, had a
much higher preferred stock/assets ratio than did uninsured banks.
This preferred stock is of special interest because much of it represents Reconstruction Finance Corp. (RFC) investments designed for
weaker banks and that often were used to give weaker banks enough
capital to qualify for FDIC insurance. The Kansas Bank Commissioner’s Report for 1934 does not distinguish between preferred stock
issued to private investors and that issued to the RFC. However, a
special report from the RFC, which shows the amount of RFC investments outstanding at Kansas banks on Aug. 31, 1936, provides a
means to make this distinction (RFC 1936).
According to this report, the RFC had injected more than $5.1
million in 192 state and national banks in Kansas by 1936, and all
but a small amount of this money was still outstanding at that time.
A comparison of the RFC data to the preferred stock holdings shown
in the 1934 Kansas Bank Commissioner’s Report indicates that 107
of the 235 insured state banks had RFC preferred stock in 1934.
Moreover, the RFC reported 42 of these banks were delinquent in
their payments on interest and/or dividends in 1936; the RFC listed
four banks as having failed by 1936 without paying down any of
their RFC investment. Only four Kansas banks appeared to have issued preferred stock to private investors. Finally, 35 other state banks
without any preferred stock in 1934 had issued preferred stock to the
RFC by 1936. Of these banks, 23 were uninsured in 1934, but all
had obtained FDIC insurance by 1936. None of the banks remaining uninsured appeared to have had RFC preferred stock.
Overall, the RFC data suggests that many of the state banks
seeking and getting FDIC insurance were in need of capital support
from the RFC. In contrast, the banks that remained uninsured relied
entirely on their own capital resources. This would appear to be another sign that uninsured banks overall were generally stronger than
FDIC-insured banks.
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holdings of insured banks was likely a sign of weakness, and capital/
asset ratios that exclude preferred stock should provide a better measure
of banking strength and support for depositors.
Other balance sheet ratios generally imply that uninsured banks
were performing as well as or better than insured banks. Uninsured
banks had higher loan-to-asset ratios on average than insured banks.
While loans generally entailed more risk than other banking assets, it
is not clear that greater lending was a sign of riskier banks in 1934.
Higher loan/asset ratios could instead be a sign that uninsured banks
were better able to meet credit needs after the banking collapse of the
early 1930s. Uninsured banks had a lower deposit/asset ratio than that
of insured banks. This difference, which is statistically significant at
the 5 percent level, could indicate a greater reliance on deposits among
insured banks—a factor that would make deposit insurance more
important. However, the difference in this ratio between uninsured and
insured banks is not large in a practical sense. There is even less difference in the cash/asset and bond/asset ratios for these two groups of
banks, which might indicate uninsured banks believed they had less
need to hold liquid and marketable assets to serve depositors.
Other real estate owned (OREO) was not a major balance sheet
category in 1934, but it provides an indication that loan quality may
have been higher at uninsured banks than at insured banks. OREO, for
instance, is a measure of the amount of real estate banks have acquired
as collateral on bad loans. Uninsured banks had a significantly lower
mean level of OREO, thus suggesting that they had fewer problems
with loans secured by real estate compared to insured banks.
Overall, these balance sheet comparisons of uninsured and insured
state banks in Kansas indicate that the uninsured banks appeared to be
stronger as a group. However, these results could be influenced by differences in the size distribution of uninsured and insured banks. The last
line of Table 2 shows the average size of uninsured banks by total assets
was smaller than that of insured banks. Consequently, an additional test
was done of the differences in means of the same balance sheet ratios
after individual banks were placed into one of four size categories based
on their total assets in 1934—(1) total assets less than $100,000; (2)
total assets between $100,000 and $200,000; (3) total assets between
$200,000 and $400,000; and (4) total assets over $400,000 (Table 3).

.260

.001

.474

.734

.290

.078

.015

78

Capital/Assets

Preferred
Stock/Assets

Loans/Assets

Deposits/Assets

Cash/Assets

Bonds/Assets

Other Real
Estate Owned/
Assets

Number of
Banks in Each
Size Group

28

.028

.047

.326

.738

.472

.050

.202

Insured
Banks

-0.013

0.031**

-0.036

-0.004

0.002

-0.049***

0.058***

Difference

119

.013

.109

.334

.807

.422

.001

.186

Uninsured
Banks

62

.021

.088

.314

.800

.457

.054

.144

Insured
Banks

-0.008**

0.021

0.020

0.007

-0.035*

-0.053***

0.042***

Difference

$100,000 < Assets < $200,000

*These variables are statistically signifigant within a margin of error of 10 percent.
**Margin of error of 5 percent.
***Margin of error of 1 percent.

Uninsured
Banks

Balance Sheet
Ratio

Assets < $100,000

75

.016

.112

.343

.846

.426

.000

.149

Uninsured
Banks

74

.025

.123

.309

.840

.395

.036

.119

Insured
Banks

-0.009**

-0.011

0.034

0.006

0.031

-0.036***

0.030***

Difference

$200,000 < Assets < $400,000

32

.017

.156

.341

.865

.364

.000

.123

Uninsured
Banks

71

.012

.151

.339

.848

.332

.021

.107

Insured
Banks

0.005

0.005

0.002

0.017

0.032

-0.021***

0.016*

Difference

Assets > $400,000

MEAN BALANCE SHEET RATIOS FOR UNINSURED AND INSURED BANKS BY BANK SIZE
GROUPS (SEPT. 12, 1934)

Table 3
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The comparisons by size groups mostly mirror the results for the
entire population of uninsured and insured banks. Within each size
group, the uninsured banks had a higher mean capital/asset ratio than
the insured banks. The difference in these ratios was both sizeable and
statistically significant at the 1 percent level for all but the largest size
group. Uninsured banks in all size groups had lower mean preferred
stock/asset ratios—results which were significant at the 1 percent level
in all cases. As a result, uninsured banks in each size group were much
less dependent on RFC investments than their insured counterparts.
In only a few cases were the differences in means for the other balance
sheet ratios significant. Most notably, uninsured banks in the smallest size group held significantly more bonds in relation to assets than
their insured counterparts. Also, uninsured banks in the two middle
size groups had significantly lower mean levels of OREO relative to
assets. Thus, the size group results provide a similar picture of the uninsured banks being stronger on several key ratios when compared to
the insured banks.

Choosing deposit insurance
A more rigorous way to examine which banks were more likely to
choose FDIC insurance in 1934 is through a probit regression model using a variety of balance sheet measures and other data to explain
whether a state bank has FDIC deposit insurance. The probit model
offers the advantage of incorporating a range of factors influencing the
deposit insurance choice and assessing which factors are important in
this choice.
Under this model, the dependent variable takes on a value of 1 if
a bank has insurance and 0 if it does not. The balance sheet measures
used to explain the deposit insurance choice include most of those in
Table 2: capital/assets, loans/assets, OREO/assets, and deposits/assets. A
combined measure of liquid and marketable assets—(cash plus bonds)/
deposits—was also used in the model. Other variables included were
the log of total assets as a measure of bank size and the age of the bank.13
To the extent that weaker banks may have a greater need for deposit
insurance, the choice to have deposit insurance (dependent variable is
1) might be expected to have a negative relationship with the capital/
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Table 4

THE CHOICE OF FDIC INSURANCE ESTIMATED
THROUGH A PROBIT MODEL (DEPENDENT VARIABLE
IS 1 IF INSURED AND 0 IF UNINSURED)
Variables
Capital/Assets
Cash plus Bonds/Deposits
Loans/Assets
OREO/Assets
Deposits/Assets
Ln Assets
Date Bank Established
Log Likelihood (Pseudo R2)

Coefficient Estimates
-16.634***
-.741
-1.315*
5.227*
-12.581***
.228**
.000
-280.651 (0.240)

*These variables are statistically signifigant within a margin of error of 10 percent.
**Margin of error of 5 percent.
***Margin of error of 1 percent.

assets ratio and with cash and bonds/deposits, a positive relationship
with OREO/assets, and several of the other variables are less certain.
According to the regression results, the sounder banks were less
likely to choose FDIC insurance. Banks are less likely to choose FDIC
insurance if they have higher levels of capital, more lending, greater deposit funding, fewer OREO problems, and tend to be somewhat smaller (Table 4). These results are mostly as expected. Moreover, several of
the variables are quite important in terms of their marginal effect on the
deposit insurance choice. In particular, a 1-percentage-point increase
in the capital-to-asset ratio is associated with a 6.6 percent lower likelihood of choosing deposit insurance.
Other variables are also of interest. Normally, less lending might
suggest less risk, but after the banking collapse of the 1930s, the results
in Table 4 suggest that it may have been the stronger, less risky, and
uninsured banks that were in the best position to continue their lending
activities. Banks with higher levels of deposits might also be expected
to have the greatest need for deposit insurance instead of less need as
found in Table 4. However, banks that achieved higher levels of deposit funding in the aftermath of the banking panic may have been the
stronger banks and may have felt that they were doing well in attracting
deposits without deposit insurance.14
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Most of these results thus suggest that FDIC insurance was more
appealing and necessary for weaker banks. In general, this outcome
could indicate that deposit insurance—like many other types of insurance—poses an adverse selection issue in which the riskiest banks will
be the most likely to apply for insurance.

Comparison with choices under the previous state insurance program
Another point of interest is whether the uninsured banks were
largely the same banks that declined to join the earlier voluntary state
deposit insurance program in Kansas. Did their opposition to FDIC
insurance reflect their prior rejection of the Kansas system, or did the
failure of the Kansas system lead them to be more cautious about FDIC
insurance? To answer this question, the FDIC insurance status of banks
in 1934 is compared with that of the same banks under the Kansas deposit insurance program in 1922—one of the years of highest membership. Thirty-six banks with state charters in 1934 were dropped from
this comparison because they did not yet exist in 1922, leaving 283
uninsured banks and 220 insured banks from 1934 that were also operating in 1922.
Overall, the uninsured banks in 1934 were somewhat less likely to
have participated in the Kansas deposit insurance system in 1922 than
the banks that adopted FDIC insurance. Of the 283 banks that were
uninsured in 1934, 159 (56 percent) had Kansas deposit insurance in
1922 and 124 did not. Of the 220 insured banks in 1934, 159 (more
than 72 percent) were part of the Kansas insurance system in 1922.
Thus, the banks that subsequently spurned FDIC insurance were more
reluctant to participate in the Kansas system than the FDIC-insured
banks, but there was not an overwhelming difference in the participation rates.
Choosing to participate in the Kansas and FDIC insurance systems also may have additional implications. Only the 124 banks that
remained uninsured under both systems could be viewed as having a
long-standing opposition to deposit insurance that spanned both periods. For the other 159 banks without FDIC insurance that participated
in the Kansas system in 1922, their subsequent opposition to FDIC
insurance may have been more a result of their earlier experience with
a failing system in Kansas. That nearly 28 percent of the FDIC-insured
banks were not insured in 1922 suggests that the banking crises of the
early 1930s left them with a greater need for deposit insurance.
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Table 5

CAPITAL-TO-ASSET RATIOS FOR UNINSURED AND
INSURED BANKS
Year

Uninsured Banks

Insured Banks

Difference

1934

15.70%

13.96%

1.74%

1936

13.30%

11.70%

1.60%

1938

15.50%

12.84%

2.66%

1940

15.26%

12.71%

2.55%

1942

11.21%

9.38%

1.83%

1944

Unavailable

1946

Unavailable

1948

6.01%

5.64%

0.37%

1950

7.07%

6.47%

0.60%

1952

7.58%

6.87%

0.71%

1954

8.58%

7.38%

1.20%

1956

10.20%

8.17%

2.03%

1958

11.56%

9.04%

2.52%

1960

10.89%

9.50%

1.39%

Notes: These capital-to-asset ratios are the aggregate capital stock (common), surplus and undivided profits held
by all banks in the group—either uninsured or insured banks—divided by the total assets held by all banks in the
same group. This is in contrast to Tables 2 and 3, in which the ratios are calculated for each of the individual banks
and an unweighted average ratio is then calculated across all the banks in the particular group.

Overview of the trends in capital ratios after 1934
A remaining set of questions is whether the differences between
uninsured and insured banks continued after 1934 and whether FDIC
insurance led to moral hazard problems by enabling and encouraging
insured banks to take on greater risk. Detailed answers would require
collecting individual bank balance sheet data for uninsured and insured
banks from the Reports of the Kansas Bank Commissioner for selected
years after 1934. A quicker overview is obtained from the tables in
those reports that provide aggregate measures of capital, assets, and
other items for both uninsured and insured banks as separate groups.
Table 5 shows capital-to-asset ratios for uninsured and insured
banks from 1934 to 1960, constructed from the aggregate measures in
the Kansas Bank Commissioner Reports. Although this table is based
on aggregate data, and changes in the size distribution of banks could
influence the capital trends, uninsured banks clearly continued to
maintain higher capital ratios than insured banks throughout the entire
period. Moreover, except for the period after World War II in which
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Kansas bank capital ratios were particularly low, the capital differences
between uninsured and insured banks were often greater than in 1934.
These differences in capital generally suggest that deposit insurance was
appealing to weaker banks and enabled them to continue operating
with much less capital than uninsured banks. The ability of insured
banks in Kansas to operate with lower capital levels suggests that moral
hazard may have played a role in encouraging these banks to adopt a
riskier structure. In contrast, the uninsured banks faced a continuing
need to reassure depositors about the banks’ sound condition and to
maintain capital and other resources sufficient to address any changes
in depositor confidence.

III. A SUMMARY OF THE ISSUES SURROUNDING
DEPOSIT INSURANCE
This analysis of insured and uninsured banks in Kansas suggests
that FDIC insurance was most appealing to weaker banks because it
enabled them to compete for deposits on the same basis with stronger
institutions. Other studies (Wheelock and Kumbhakar 1995; Grossman
1992) have examined this same issue of adverse selection under deposit
insurance and come to similar conclusions. Moreover, these studies and
an analysis of capital trends in Kansas banks indicate that deposit insurance can lead to moral hazard problems, which can provide an incentive
for banks to take on more risk after they become insured and no longer
face the discipline of depositors.
An important question is what implications the Kansas experience
with uninsured banks might have for public policy and deposit insurance today. Deposit insurance is now a critical and seemingly permanent piece of the public safety net in the United States. Not only is
deposit insurance important in protecting small depositors, but it is
also key to maintaining financial stability and public confidence during
periods of financial stress. However, as shown by Kansas banks, deposit
insurance removes a strong incentive that banks once had to maintain
higher capital and exert tight control over risk exposures in order to
attract and keep depositors.
To the extent that these incentive issues under deposit insurance
remain unresolved, the financial system may become more risky
and more vulnerable to crises like the most recent one and the thrift
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industry collapse in the 1980s (Barth and others 2006). In the most recent crisis, for instance, a key concern was that deposit insurance and
other forms of public protection may have motivated financial institutions to pursue riskier strategies under the assumption that they would
not have to bear the full weight of any losses. In the thrift collapse of the
1980s, deposit insurance may have enabled many thrift institutions that
were at or near the point of failure to attract new deposits and fund highly speculative gambles for their survival, thus putting taxpayers at greater
risk. The Kansas experience, as well as these more recent crises, further
indicates that deposit insurance might be leading to a costly misallocation of resources in the financial sector and throughout the economy,
since this insurance allows weaker banks with poorer lending records to
attract funds just as readily as stronger institutions.15
Policymakers and others have suggested a variety of options for
dealing with the incentive problems inherent in deposit insurance
and which were illustrated among the Kansas banks (Calomiris 1989;
O’Driscoll 1990; and Hanc 1999). The most common suggestion is
increased banking regulation. Policymakers have pursued numerous
reforms since the 1930s in an effort to improve the regulatory framework and put regulators in a better position to protect the interests of
insured depositors, who no longer need to play a disciplinary role.
Reflecting what happened in Kansas, many regulatory reforms have
focused on efforts to require FDIC-insured banks to hold more capital
and constrain the amount of risk they take. Another set of “solutions”
is risk-based pricing of deposit insurance, which was mandated for the
FDIC in 1991, and risk-based capital standards, which were introduced
in the Basel Capital Accord of 1988. Other suggestions have included
reducing the amount of deposit insurance coverage that is available to
individual depositors, privatizing all or a part of deposit insurance, and
introducing coinsurance in which depositors, particularly those with
larger accounts, are only partially insured.16
Although these reforms attempt to replace depositor discipline or
replicate how it works, each has its own drawbacks and unintended
consequences. For instance, greater regulation and higher capital requirements largely try to block the ways that insured banks in Kansas
and the rest of the United States might respond to the moral hazard incentives inherent in deposit insurance. However, if such incentives still
remain operative banks may try to increase their risk exposures through
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other means. Attempts by public authorities to price deposit insurance may also fall short, given that these authorities cannot hope to
duplicate the full complexity of market pricing and may not identify risks quickly enough to impose appropriate and timely price
incentives (Pennacchi 2006). Even more notable, deposit insurance
pricing may be a very weak substitute for the pressures that bankers
once faced to build a balance sheet that was strong enough to secure
the confidence of depositors. A final drawback is that many of these
options impose additional costs on the banking system through increased regulatory burdens, limits on how banks can conduct their
business, and added supervisory expenses.
The banking collapse of the 1930s and an overview of the issues surrounding FDIC deposit insurance thus suggest that there
are no easy solutions to protecting bank depositors. Deposit insurance generally has maintained depositor confidence and prevented
a widespread banking collapse like in the 1930s, but deposit insurance still raises a number of issues and is not without serious side
effects. The story of Kansas bankers and their choices about FDIC
insurance in the 1930s indicate that the incentive issues with deposit insurance are more than hypothetical. The recent financial
crisis also shows that policymakers still struggle to find a good solution despite steps taken to tighten regulation and supervision.
Consequently, it may be time to re-examine deposit insurance and
rethink how far it should be extended and what risks and activities
insured banks should have the authority to pursue.
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ENDNOTES
For more information on FDIC deposit insurance and its history, see
FDIC (1998).
2
In June 1934, 196 national banks also operated in Kansas and had FDIC
insurance from the beginning. These national banks made up 26 percent of the
banks in Kansas, but held 58.5 percent of all banking deposits in Kansas.
3
See FDIC (1934), p.63.
4
For a discussion of this failure of an uninsured bank and the subsequent
steps that were taken, see the 1960 Report of the Bank Commissioner of Kansas.
5
Each insured bank was charged an assessment fee of 0.5 percent of its deposits eligible for insurance with half to be paid when admitted to FDIC deposit
insurance and the remainder upon call by the FDIC. In 1935, the annual assessment rate became one-twelfth of total deposits (less certain adjustments), with
the unused portion of a bank’s previous assessments to be credited toward the
new assessments.
6
Seven other states had deposit insurance systems during this time, but only
two were voluntary like Kansas and their experience differed in several ways from
that in Kansas. In one state, nearly all the state banks joined, and in the other
voluntary state system, only one large bank failed.
7
See Wheelock and Kumbhakar (1995) and Wheelock and Wilson (1994)
for evidence on the higher failure rates and greater risk taking among the insured
state banks in Kansas compared to the uninsured banks.
8
For a more detailed discussion of the benefits and costs surrounding deposit
insurance see Grossman (1992).
9
Grossman (1992) found that the state chartered thrifts that obtained deposit insurance from the Federal Savings and Loan Insurance Corp. shortly after
its inception in 1934 became more risky relative to uninsured thrifts as the length
of time they were insured increased. This result is consistent with deposit insurance posing a moral hazard problem and with insured institutions having less
depositor discipline and less incentive to control risk taking.
10
The 1934 Report of the Bank Commissioner of Kansas has two more
banks in the list of active state banks in Kansas, but those banks were removed
from the analysis because they were undergoing voluntary liquidations and their
balance sheets did not reflect a typical bank.
11
The capital measure used here includes common stock, surplus, and
undivided profits.
12
For more on the double liability effect on bank stockholders and risk
taking, see Grossman (2001) and Macey and Miller (1992).
13
Many of these variables were also used by Wheelock and Kumbhakar (1995)
in their analysis of the Kansas voluntary deposit insurance system, and the results in
1
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Table 4 are similar to much of what they found, although the banking environment
of the 1930s was typically more adverse than the period of their study.
14
The results in the probit model for the deposits/asset ratio differ from the
results in Table 2, but because the probit analysis also adjusts for a variety of other
factors, it likely provides a better picture of how deposit/asset ratios influence a
bank’s choice of FDIC insurance.
15
This resource allocation problem under deposit insurance was most apparent in the thrift crisis of the 1980s when problem thrifts took heavy losses on the
speculative commercial real estate and development loans they made.
16
Hanc (1999) provides a discussion of the details, merits, and drawbacks of
many of the options for dealing with the moral hazard issues in deposit insurance.
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