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The geographic evolution of the U.S. auto industry

Thomas H. Klier and Daniel P. McMillen

Introduction and summary
For months now, the U.S. auto industry has been mak
ing front page news. The Big Three automakers con
tinue to restructure and cut production capacity amid 
ongoing market share losses. The debt of both Ford 
and General Motors (GM) has been downgraded sub
stantially below investment grade status. Some analysts 
have even raised the possibility of bankruptcy for one 
of the large Detroit-based carmakers. Related to the 
market share losses by domestic producers and their 
supplier base is a profound regional redistribution of 
production activity.1

This article takes a long-term view regarding the 
changing geography of the U.S. auto industry over the 
past 25 years. Since 1979, Michigan alone has shed almost 
one-third of its auto industry employment.2 During the 
same period, southern states, such as Kentucky, Tennessee, 
Alabama, and the Carolinas, more than tripled their 
employment in the auto industry. Detroit has historically 
been and continues to be the center of the U.S. motor 
vehicle industry. Michigan is by far the state with the 
greatest concentration of auto industry jobs in the coun
try, with 35 percent of its manufacturing employment in 
the auto sector (here, defined as the sector that involves 
the assembly of light vehicles and the production of 
motor vehicle parts). Indeed, the motor vehicle industry 
continues to be concentrated in the Midwest: 47 percent 
of motor vehicle employment resides in the industry’s 
three core states of Michigan, Indiana, and Ohio.

Yet, several separate developments continue to 
reshape the U.S. auto industry. In the late 1970s, do
mestic vehicle producers began shutting down their 
coastal vehicle assembly plants in response to the 
changing economics of transportation costs associated 
with serving the national market. In addition, there 
was the arrival of the so-called transplants—production 
facilities located in the U.S. but owned and operated 
by foreign-headquartered companies, such as Honda

and Nissan. Since their arrival in the early 1980s, 
these plants have gained 23 percent of U.S. light ve
hicle sales. These foreign-owned plants, while locat
ed in the center of the country, tend to be sited away 
from where the Big Three have traditionally established 
their assembly plants. Finally, domestic producers also 
had to scale back operations as they lost 10 percentage 
points of market share during the past decade to brands 
and nameplates produced outside North America. The 
combination of these trends, plus related developments 
in the auto supplier sector, has noticeably changed the 
face of the U.S. auto industry over the past 25 years.

In this article, we trace the changes in the foot
print of the auto industry. We start in 1980 and track 
the evolution of the auto industry’s geography through 
2003. The early 1980s represents a key period of inter
est as foreign-based auto assembly and supplier com
panies started opening up production operations within 
the U.S. The market share of transplants has been 
growing quite steadily over the past 20 years. By uti
lizing historical data on assembly plant locations, we 
are able to compare spatial developments in this indus
try during the 1980s and 1990s. In addition, we com
pare changes in the location patterns of assembly and 
supplier plants over each decade separately and across 
the entire span of the two decades combined. 

Literature
For many years, economists and economic geog

raphers have tried to understand why economic activity
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is clustered (for example, see Krugman, 1991; Ellison 
and Glaeser, 1997). A number of papers directly address 
the geography of the auto industry. Of primary interest 
is the relative location of assembly plants and supplier 
plants. Also important is the location of suppliers rel
ative to the assembly operations, as well as the loca
tion of assembly plants relative to their customers.

In describing the location pattern of assembly 
plants, Rubenstein (1992) reveals the rise and subse
quent disappearance of the system of branch assem
bly plants.3 In essence, Rubenstein explains, this is a 
story of transportation cost economics, based on the 
distance from assembly plants to the vehicle buying 
public. A producer interested in serving the national 
market is faced with the question of where to locate 
its vehicle assembly plants to minimize the cost of 
production. Production costs include the procurement 
of parts and materials, as well as the distribution of 
the final products to the dealers. In the case of bulky 
consumer products, such as automobiles, the cost of 
distribution is not trivial. Rubenstein shows that the 
number of different models of cars and light trucks 
has been growing substantially faster than the overall 
market since the mid-1970s. This development re
sulted in smaller production runs of individual models. 
As a rule of thumb, today, an individual model supports 
at most one assembly plant.4 To minimize the cost of 
distribution of its output, these assembly plants need 
to be located centrally relative to their market. Conse
quently, assembly plants reconcentrated in the Midwest 
and the South. However, the agglomeration among 
assembly plants became less tight as newly sited plants 
chose nontraditional locations.5

Several other papers investigate the location de
cisions of auto supplier plants. Woodward (1992) and 
Smith and Florida (1994) model the locations of for- 
eign-owned auto supplier plants. They establish the 
importance of highway transportation in choosing a 
supplier plant location. Several papers utilize a detailed 
plant-level data set on the auto supplier industry. All 
of these papers focus on post-1990 supplier plant lo
cation decisions. Klier, Ma, and McMillen (2004) di
rectly compare the location decisions of domestically 
owned and foreign-owned supplier plants. Klier and 
McMillen (2005) estimate the clustering of auto sup
plier plants, using a spatial probit estimator. In esti
mating location choices of auto supplier plants since 
1994, Klier (2005) confirms the importance of high
way transportation as well as the proximity to assembly 
plants. These last two papers cover only the past de
cade of supplier plant location decisions. In addition, 
they do not draw on the detailed historical data detail
ing the evolving footprint of auto production since 1980.

Data and methodology
Underlying the analysis presented in this article 

are two very detailed data sets. We compiled a histor
ical data set on the operation of light vehicle assembly 
plants.6 This data set covers the years 1980-2003. The 
unit of observation is an assembly line. An assembly 
line refers to the configuration of machinery that pro
duces a finished vehicle from numerous parts and com
ponents. While there are several ways to influence actual 
output at a given assembly line, such as changing the 
number of shifts or the line speed, the minimum effi
cient scale of a modern vehicle assembly line operat
ing with two shifts is around 200,000 units a year.

An assembly plant location can encompass mul
tiple assembly lines. Thus, we are able to distinguish 
different sizes of assembly plants. For example, when 
Toyota opened its first assembly plant in the U.S. in 
Georgetown, Kentucky, the plant had only one assembly 
line. Within a few years of opening that plant, Toyota 
decided to expand it by adding a second assembly line. 
This expansion required the construction of addition
al facilities at the site. Adding a second assembly line 
essentially doubled the size of the assembly plant. Thus, 
from the point of view of the suppliers, a second as
sembly line represents approximately twice as much 
business as before. Using assembly lines instead of 
assembly plants as units of observation allows us to 
recognize differences in scale across assembly plants. 
Our data set accounts for the addition or deletion of 
assembly lines on an annual frequency starting in 1980.

We base our analysis of supplier plant density on 
data acquired from ELM International, a Michigan- 
based vendor. Though not designed with research ap
plications in mind, the ELM database is intended to 
cover the entire North American auto industry. Data 
are available at the plant and company levels. However, 
plants producing primarily for the aftermarket are not 
part of the database, nor are plants that produce ma
chine tools or raw materials such as steel and paint.7

We use the ELM database from year-end 2003, 
which provides 3,542 plant-level records. The data
base includes information on a plant’s address, prod
ucts, employment, parts produced, customer(s), union 
status, and square footage. We performed a number of 
operations to clean up the data. First, we cross-checked 
records with state manufacturing directories to obtain 
information on the plant’s age.8 We obtained informa
tion on captive plants from Harbour Consulting (2003). 
We also appended information on the nationality of 
the company to the record of each plant from the ELM 
company-level data. For the 150 largest supplier com
panies, we cross-checked the accuracy and completeness 
of ELM International’s plant listings—both the number
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of plants and their locations—with the individual com
pany’s website whenever possible.9 The cross-checking 
resulted in a net addition of 335 records. Finally, we 
checked the accuracy of the employment for the largest 
plants (those with more than 2,000 employees) by re
viewing company websites or making phone calls to the 
company. After these steps, the data set comprises 4,478 
observations of auto supplier plants located in North 
America, of which 3,416 are located in the U.S., 461 
in Canada, and 601 in Mexico. To our knowledge, this 
data set contains the most accurate description of the 
North American auto supplier industry currently avail
able. Our formal analysis draws only on the U.S. data.

One of our objectives in the empirical analysis is 
to determine whether supplier plant location decisions 
differ across the two most recent decades. The data 
on supplier plants, however, represent only one cross 
section—all supplier plants that were active at a particu
lar point in time (in the year 2003). And yet, we have 
data on the ages of these plants, and so, we can draw 
inferences on the geographic distribution of supplier 
plants in earlier years. Admittedly, these findings are 
affected by survivor bias. For example, suppose that 
some of the supplier plants that were active in the 1970s 
in the Northeast shut down as the industry migrated 
south, but supplier plants that were active in the South

in the 1970s did not need to shut down. In this case, 
using data on plants that were active in 2003 would 
make it seem as if there were relatively more plants 
down South in the 1970s than there really were.10

These data allow us to present detailed informa
tion on the changing face of the U.S. auto industry. First, 
we present a set of maps (figures 1 through 9) to illustrate 
our findings.11 Then we discuss a formal modeling ef
fort of the location decision of auto supplier plants.

All the maps on changes in the assembly and 
supplier industry geography are based on a density 
measure derived from the raw data. We explain the 
density measure in more detail in box 1.

Evolution of the industry’s geography
Assembly lines

This section demonstrates the changing density 
of assembly lines in the U.S. auto industry. The maps 
focus on the eastern half of the United States, where 
the vast majority of assembly lines are located. Each 
map shows the distribution of the density measure 
previously described as measured at a specific point 
in time. The density is measured at the county level 
with a radius of 50 miles from the county centroid.

Figure 1 shows the density of light vehicle assem
bly lines in 1980. It shows the geography of 55 assembly

BOX 1

Density measure

There are many ways to illustrate the concentration 
of plants. The obvious choice seems to be to measure 
the number of plants located within a county. Yet, while 
county size does not vary greatly for the eastern United 
States, this approach would be compromised by the 
arbitrariness of county boundaries. Instead, we start 
at the centroid of a county and draw a circumference 
with a 50-mile radius. That way we can compare 
identical geographic areas. Finally, because our pri
mary interest is to represent local effects of agglom
eration, we introduce a cubic function to give more 
weight to plants near the center of a county.1

The specific measure we use is the tri-cube kernel 
density measure. It is a standard kernel estimator. We 
chose it because of the following properties: It mea
sures the density of plants near each county z as a func
tion of the distance between each plant j and the county 
(note that plant locations are measured at the ZIP Code 
level and county locations are measured by the coun
ty centroid). For example, if there are 25 supplier plants 
in a county and they are all located in the ZIP Code 
that includes the county centroid, the term inside the 
summation sign for that county turns out to be 1. In 
that case the density 79 represents the share of all plants 
(7) in that county. That interpretation of the density

measure represents an upper bound. As plants are 
located farther from the county centroid, their weight 
in the density calculation is reduced. Plants that are 
located farther away than the radial distance (which 
in our case is set to 50 miles) do not affect the densi
ty measure.

The density measure for each county is divided 
by all observations of the same plants at that point in 
time in the area of study (the eastern United States), 
and the share is then multiplied by 100.

j = 1, ..., 7plants,
D = density of plants around county z, 
d = distance between county z and plant j, and 
h = radius.

z , \3 3 9

= 100
1 J

1- AZv.</z)
J~lk k 7 J

7

'The density measure of assembly operations is calculated based on the 
presence of assembly lines instead of assembly plants. We think of these 
measures as essentially interchangeable. The advantage of utilizing 
assembly lines as units of observation is that it allows us rather easily 
to distinguish differences in the scale of assembly plant locations.
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FIGURE 1 FIGURE 2

Assembly line density in 1980

Note: For further details, see the text and the appendix, table Al. 
Sources: ELM International and assembly company websites.

Assembly line density in 1990

Density measure
■Z 0.00 to 0.11
□ 0.11 to 0.65 
O 0.65 to 1.34
□ 1.34 to 20.00

Note: For further details, see the text and the appendix, table Al. 
Sources: ELM International and assembly company websites.

lines operational in that year. With the exception of 
cluster H, which represents one Ford and two GM as
sembly lines located in the Atlanta region, all assembly 
lines are located in a fairly compact region that extends 
north-south from the Twin Cities in Minnesota to Kan
sas City, and from there all the way to the East Coast.

By far the highest density of assembly operations 
is found in southeastern Michigan: Wayne, Oakland, 
and Macomb counties are the only counties with a den
sity value in double digits (incidentally, this is true at 
all three points in time that are analyzed). Secondary 
clusters, encompassing at least three assembly lines, 
are located in southern Wisconsin and Chicago (C), 
Kansas City (D), northern Ohio (I), Maryland (L), 
and New York (M).12

During the 1980s, the number of assembly lines 
on net increased by only one. Underlying this summa
ry statistic, however, are much larger gross flows: 13 
assembly lines opened and 12 assembly lines closed 
in the region shown. Figure 2 depicts the density of 
assembly lines in the year 1990. It specifically labels 
the changes, that is, the assembly line openings (black 
letters) and closures (orange letters) experienced dur
ing the decade. New assembly locations at previously 
unoccupied sites—so-called greenfield locations— 
are outlined in black. Comparing figures 1 and 2, the 
well-defined east-west auto region visible in 1980 
begins to change in two major ways. The relative im
portance of the East Coast as an assembly location is 
being reduced by the closures of three assembly lines,

one each in Pennsylvania, New York, and Massachu
setts. At the same time, the newly opened assembly 
lines extend the area of auto assembly southward. The 
majority of assembly lines opened during the decade 
represent a filling in of previously unoccupied areas 
in northern Illinois, Indiana, and Ohio. In addition, the

Federal Reserve Bank of Chicago 5



FIGURE 4

Assembly line density in 2003, by ownership

Sources: ELM International and assembly company websites.

auto region is pulled farther south by the Saturn and 
Nissan assembly operations opening in Tennessee (V), 
as well as GM’s new assembly facility in Shreveport, 
Louisiana (W). (See table A1 in the appendix for de
tails on assembly line openings and closings.)

The emerging north-south extension of the assem
bly region is reinforced during the 1990s and into the 
present decade (see figure 3). The number of assem
bly lines depicted in the map goes up from 56 to 58. 
The net changes mask a reduction of five assembly 
lines and an addition of seven. It is remarkable how 
much farther south the new assembly line openings 
are located during this decade compared with the 
previous decade. One new assembly line opened in 
the heart of the industry, in Lansing, Michigan. Other 
than this line, the northernmost assembly line addition 
was built in southern Indiana (GG), which represents 
the southern edge of the traditional east-west auto belt 
(see figure 1). By the same token, a second band of 
assembly lines was established at the far southern end 
of the auto corridor, reaching from central Mississippi 
to South Carolina. These assembly lines were built 
exclusively in greenfield locations—that is, in places 
where no major auto production or any other manu
facturing facility had existed at the time.13

Finally, figure 4 displays the noticeably different 
densities of domestically owned and foreign-owned 
assembly line locations in the eastern half of the U.S. 
at the beginning of the twenty-first century. Figure 4,

panel A shows the assembly lines of domestic producers 
in 2003. The distribution of the density measure very 
closely resembles the one from figure 1—that is, the 
traditional assembly region that is oriented east-west, 
with Detroit at its center. In contrast, assembly lines 
of foreign-headquartered assembly companies in fig
ure 4, panel B are neatly arrayed in a region that has 
a clear north-south extension to it, with Detroit being 
just one of many locations.

Parts suppliers
Figures 5 and 6 show the distribution of supplier 

plant density at the beginning and at the end of the 
period we study. Very similar to the case of assembly 
lines, the most densely covered region of supplier plants 
can be seen as pulling back from the East Coast and 
extending farther south. The supplier industry, how
ever, is characterized by many more plants covering 
the vast majority of counties in the eastern half of the 
U.S. Figure 7 demonstrates the differences in the 
density measures of domestically owned and foreign- 
owned supplier plants in 2003. Since there are fewer 
foreign-owned supplier plants than domestically owned 
ones, figure 7, panel B naturally has a larger share of 
counties without a supplier plant within 50 miles, com
pared with figure 7, panel A. Very similar to the own
ership breakdown for assembly lines (see figure 4), 
figure 7 documents the fact that the density of foreign- 
owned supplier plants differs from that of domestically

6 2Q/2006, Economic Perspectives



FIGURE 5 FIGURE 6

Supplier plant density in 1980

Sources: ELM International, state manufacturing directories, supplier 
company websites, and Harbour Consulting (2003).

Supplier plant density in 2003

Sources: ELM International, state manufacturing directories, supplier 
company websites, and Harbour Consulting (2003).

owned supplier plants. Foreign-owned supplier plant 
density is concentrated in a well-defined north-south 
region that extends from central Michigan to northern 
Alabama, and from there northeast into the Carolinas.

To better illustrate the changes in geography, we 
decided to graph the change in supplier plant density 
by decade (see figures 8 and 9). The maps now distin
guish between counties with growing density (orange) 
and counties with shrinking density (gray). Even though

Federal Reserve Bank of Chicago 7



FIGURE 8 FIGURE 9

Changes in supplier density during the 1980s

Sources: ELM International, state manufacturing directories, supplier 
company websites, and Harbour Consulting (2003).

Changes in supplier density during the 1990s

Sources: ELM International, state manufacturing directories, supplier 
company websites, and Harbour Consulting (2003).

the data on supplier locations are conditional on the 
plant surviving through 2003, a county’s density mea
sure can drop over time if the county does not add 
supplier plants as fast as the entire industry because 
its density measure is divided by the total number of 
plants operational in a given decade.

During the 1980s, the greatest increase in supplier 
plant density occurred in a fairly compact region, bound
ed to the north by the Detroit area and to the south by 
northern Alabama. The most significant losses were 
concentrated in southern Michigan, in the Chicago 
metropolitan area, and along the East Coast. During 
the 1990s, however, the observed supplier plant den
sity grew in a different pattern. The strongest increase 
in supplier plant density occurs in an area between 
southern Indiana and Ohio and central Alabama, ex
tending east into the Carolinas. Meanwhile, the area 
of density losses has expanded east and south from 
where it started. The density of supplier plants also 
shifted southeast during the 1990s.

Based on these maps, it appears that as assembly 
plants moved south, so did supplier plants. In the next 
section, we use regression analysis that takes into ac
count various features affecting plant location decisions, 
including proximity to a highway, distance to Detroit, 
and the share of manufacturing employment in the 
county, among others, to isolate the effect of new as
sembly line openings on the location of suppliers.

Formal analysis
Here, we present a model of supplier plant loca

tion choice.14 We estimate two logit models of supplier 
plant location—one for the 1980s and one for the 
1990s. The dependent variable is the number of sup
pliers that opened in a county during the 1980s and 
1990s, respectively. The independent variables ac
count for density conditions at the beginning of the 
decade, changes in assembly line density during the 
decade, and a number of county-level control variables 
(for descriptive statistics, see the appendix, table A2).

Supplier plant location choices are likely influ
enced by location choices of their customers. We in
clude three variables each to account for changes in 
the assembly line density during a given decade: assem
bly line openings and closings in a specific county, as 
well as those within 100 miles and 450 miles of the 
actual assembly line location. To control for the initial 
industry conditions, we include the density of assem
bly lines measured at a 450-mile radius and the den
sity of supplier plants measured at a 50-mile radius.

A number of variables control for county charac
teristics. Distance to Detroit measures the straight-line 
distance between the centroid of the county and the cen
troid of Wayne County—the home of Detroit, Michi
gan. We also control for the presence of an interstate 
highway in the county and the U.S. Census region or 
division in which the county is located.15 In addition, 
we include a number of demographic controls, such

8 2Q/2006, Economic Perspectives



TABLE 1

Supplier plant locations during the 1980s and 1990s

1980s 1990s

Assembly line opened in county

Assembly line opened within 100 miles

Assembly line opened within 450 miles

Assembly line closed in county

Assembly line closed within 100 miles

Assembly line closed within 450 miles

Assembly line density within 450 miles in 1980

Supplier plant density within 50 miles in 1980

Assembly line density within 450 miles in 1990

Supplier plant density within 50 miles in 1990

Distance to Detroit (miles)

Interstate highway

Northeast

West South Central

South Atlantic

East South Central

Population density

Percentage of whites

Share of high school graduates

Share of manufacturing employment

Violent crime rate

Property crime rate

Constant

1.802** 3.001***
(0.829) (1.180)

0.952*** 0.264
(0.189) (0.218)

0.276 0.221
(0.339) (0.330)

-1.250 1.326
(0.935) (1.671)

0.118 0.263
(0.254) (0.328)

-0.140 -0.255
(0.430) (0.586)

-0.032**
(0.016)

—

1.237***
(0.249)

—

— -0.032*
(0.019)

— 1.660* * * 
(0.304)

-0.003*** -0.005***
(0.001) (0.001)

0.508*** 0.866 * * *
(0.154) (0.195)

-0.438 -0.026
(0.304) (0.585)

0.238 0.147
(0.322) (0.434)

0.210 0.163
(0.295) (0.376)

0.927*** 1.534***
(0.286) (0.358)

-0.329** -0.113
(0.143) (0.107)

0.981 0.374
(0.764) (0.928)

2.815** 3.833***
(0.978) (1.386)

2.570*** 4.360***
(0.826) (1.177)

0.879** 0.316
(0.434) (0.395)

0.160*** 0.237***
(0.050) (0.074)

-4.774*** -5.826***
(1.280) (1.745)

1,956 2,048

0.233 0.312

Observations

Pseudo R-squared

♦Significant at the 10 percent level.
♦♦Significant at the 5 percent level.

♦♦♦Significant at the 1 percent level.
Notes: Standard errors are in parentheses. There are 92 fewer counties in the 1990s data due to missing values for the two crime 
variables. For details on the U.S. Census regions and divisions, see www.census.gov/geo/www/us_regdiv.pdf.
Sources: ELM International; assembly and supplier company websites; Maptitude; U.S. Census Bureau; and U.S. Department of 
Justice, Federal Bureau of Investigation.
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as a county’s population density, the percentage of 
white residents, the share of high school graduates, 
the share of manufacturing employment, and the 
rates for violent and property crimes.

On balance, the results for both the 1980s and 
1990s are rather similar (see table 1). Supplier plants 
tend to locate near other supplier plants within a rather 
small radius. In addition, there is a within-county ef
fect of an assembly line opening during the decade.
A new assembly line attracts suppliers to locate with
in the same county. This effect is statistically signifi
cant for both decades. During the 1980s, the effect of 
an assembly line opening extends further out, as the 
likelihood of new suppliers opening within 100 miles 
of the new assembly line also increases in a statistically 
significant way. Assembly line closings have no sta
tistical effect on supplier plant openings.16

Similar to what we found in earlier work (for ex
ample, Klier and McMillen, 2005), the presence of an 
interstate highway significantly increases the likelihood 
of a supplier plant opening in a county. Furthermore, 
counties closer to Detroit are more likely to attract new 
supplier plants. This result reflects the reorientation 
of the auto region from one that extends east-west to 
one that stretches north-south. The regional dummy 
variables support evidence from the maps, as new sup
pliers are more likely to choose the East South Central 
(U.S. Census) region. Finally, the likelihood of attract
ing new auto supplier plants increases with the share 
of high school graduates in a county’s work force and 
the share of a county’s employment in manufacturing. 
A somewhat surprising result is our finding that the 
probability of opening a supplier plant is higher in 
counties with high crime rates. This result holds even 
though we have controlled for the population density 
in the counties. A possible explanation is that high 
crime rates reduce land values in a county and that auto 
plants substitute toward private security provision. 
Another possibility is that crime rates are correlated 
with urban locations in a way that is not captured by 
the population density variable.

Conclusion
In taking a more long-term view of the changing 

footprint of the U.S. auto sector, this article demonstrates 
the changing nature in the geography of the auto industry.

Assembly and supplier plants co-locate primarily 
due to production requirements of best-practice, just- 
in-time manufacturing systems. Within the past 25 
years, there has been a clear break from the pre-1980 
location pattern in this industry. During the 1950s, at 
the height of the branch assembly plant system, assem
bly plants located not only near one another in the 
Midwest but also near large population centers along 
both coasts. As that pattern lost its rationale, central 
locations became crucial once again, and the auto 
corridor was established.

The tendency for new assembly plants, as well 
as new supplier plants, has been to locate farther south. 
In the case of assembly plants, the southward move
ment occurred in two distinct waves. The movement 
in the 1980s represents a reconfiguration of the indus
try region from one with an east-west orientation to 
one with a north-south orientation. During the 1990s, 
the newly located assembly plants strongly pushed 
the edge of that auto region to the deep South. As sup
plier plants appear to be willing to locate wherever a 
new assembly plant locates, it is not surprising to find 
a similar pattern for the changing density of supplier 
plant locations. Today’s auto region clearly extends 
south from Detroit. Within this region, Detroit is con
tinuing to shed its dominant role, while an increasing 
share of the industry is locating toward the southern 
end of the auto corridor.

Our formal analysis using two decade-specific 
logit models suggests that the underlying drivers of 
supplier plant location have not changed all that much 
since 1980: Supplier plants locate close to one anoth
er. They also locate close to newly opened assembly 
lines and interstate highways. The model results sug
gest the possibility of stronger local effects of assem
bly line openings on supplier plant location choices 
during the 1990s than during the 1980s. This tenden
cy could be related to the increasing role of logistics 
and supplier functions having to be performed in 
proximity to the assembly location.

io 2Q/2006, Economic Perspectives



NOTES

1 Chicago Tribune reporter Stephen Franklin (2006) refers to it as 
perhaps the greatest downsizing in Detroit’s history.

2See Cooney and Yacobucci (2005).

3Branch plants date back to Henry Ford, who decided to implement 
them around 1911. Up to that point, vehicle assembly plants had 
primarily been located in the manufacturing belt, extending east 
from Chicago to New York.

4During the 1950s, at the height of the branch assembly plant system, 
the best-selling vehicles had much larger production runs, each 
supporting multiple assembly plants (Rubenstein, 1992).

5In that context, it is important to note that the most recent capacity 
reduction by the Big Three resulted in their production operations 
becoming more concentrated in the states of Michigan, Indiana, 
and Ohio (see http://midwest.chicagofedblogs.org/archives/2006/ 
03/auto_parts_issu.html).

6Data on the location and operation of assembly lines were obtained 
from ELM International as well as assembly company websites.

7The data include information on “captive” supplier plants, which 
are parts operations, such as engine and stamping facilities, that 
assemblers own and operate themselves.

8Plants for which no matching records were found were contacted 
by telephone.

9We thank James Rubenstein for sharing his plant-level data for the 
150 largest supplier companies. The 150 largest supplier companies 
are listed annually in the industry weekly Automotive News.

10Figures 5 and 6 suggest that survivor bias is not an issue.

11 The scale of the density measure varies across the individual 
maps. In each of the maps, the scale was configured to have an 
equal number of counties in each of its categories.

12Table A1 in the appendix provides details on assembly lines for 
each letter-coded area.

13In the appendix, table A1 includes information about changes in 
the location of assembly lines since 2003. Hyundai built a new as
sembly plant in Alabama. Toyota is finishing one in San Antonio, 
Texas, which will start production later this year. Kia just announced 
the construction of an assembly plant in Georgia. On the other 
hand, the cutbacks of production capacity by the Big Three con
tinue. For example, since 2003, four of their assembly lines on 
the East Coast were closed or are slated to be closed. This is also 
the case for the Big Three’s oldest domestic southern assembly 
cluster: The remaining assembly lines in the Atlanta area are 
scheduled to close by 2008.

14We model supplier plant location choices as there are far more 
observations for this part of the industry. From 1980 to 2003, only 
20 new assembly lines were built (see the appendix, table Al).

15We include regional dummies so that we can examine whether 
there is evidence of agglomeration once we control for regional 
effects.

16Note that the data on supplier plants do not record plant closings.
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APPENDIX

TABLE Al

Assembly line openings and closings details

Details for figure 1 (1980)
A - 19 lines in southeast Michigan: 10 GM, 5 Chrysler, 4 Ford 
B - 1 line in Minneapolis, Minnesota: Twin Cities Assembly Plant (Ford)
C - 6 lines in southern Wisconsin and Chicago, Illinois: 3 Chrysler, 2 GM, 1 Ford 
D - 4 lines in Kansas City, Missouri: 2 Ford, 1 GM, 1 Chrysler 
E - 4 lines in St. Louis, Missouri: 2 Chrysler, 1 GM, 1 Ford 
F - 2 lines in Louisville, Kentucky: 2 Ford
G - 2 lines in southwest Ohio: 2 GM 
H - 3 lines in Atlanta, Georgia: 2 GM, 1 Ford
I - 4 lines in northern Ohio: 2 Ford, 1 GM, 1 Chrysler
J - 1 line in Westmoreland, Pennsylvania: Westmoreland Assembly Plant (Volkswagen)
K - 1 line in Norfolk, Virginia: Norfolk Assembly Plant (Ford)
L - 3 lines in Maryland and Delaware: 2 GM, 1 Chrysler
M - 4 lines in New York City, New York: 2 GM, 2 Ford 
N - 1 line in Boston, Massachusetts: Framingham Assembly Plant (GM)

Details for figure 2 (1990)
0-3 lines opened in southeast Michigan: 2 GM, 1 AutoAlliance International 
P - 1 line opened in Normal, Illinois: Mitsubishi Motor Manufacturing
Q - 1 line opened in Lafayette, Indiana: Subaru-lsuzu Automotive
R - 1 line opened in Fort Wayne, Indiana: Fort Wayne Assembly Plant (GM)
S - 2 lines opened in central Ohio: 2 Honda
T - 1 line opened in St. Louis, Missouri: Wentzville Assembly Plant (GM)
U - 1 line opened in Georgetown, Kentucky: Toyota Motor Manufacturing 1
V - 2 lines opened in central Tennessee: 1 GM (Saturn), 1 Nissan
W - 1 line opened in Shreveport, Louisiana: Shreveport Assembly Plant (GM)
X - 4 lines closed in southeast Michigan: 2 GM, 2 Chrysler
Y - 2 lines closed in Kenosha, Wisconsin: 2 Chrysler
Z - 1 line closed in Kansas City, Missouri: Kansas City Leeds Assembly Plant (GM)

AA - 1 line closed in St. Louis, Missouri: St. Louis 1 Assembly Plant (GM)
BB - 1 line closed in Norwood, Ohio: Norwood Assembly Plant (GM)
CC - 1 line closed in Westmoreland, Pennsylvania: Westmoreland Assembly Plant (Volkswagen) 
DD - 1 line closed in New York City, New York: Mahwah, NJ Assembly Plant (Ford)
EE - 1 line closed in Boston, Massachusetts: Framingham Assembly Plant (GM)

Details for figure 3 (2003)
FF - 1 line opened in southeast Michigan: Lansing Assembly Grand River (GM)
GG - 1 line opened in Princeton, Indiana: Toyota Motor Manufacturing 
HH - 1 line opened in Georgetown, Kentucky: Toyota Motor Manufacturing 2

II - 1 line opened in Canton, Mississippi: Nissan North America
JJ - 1 line opened in Tuscaloosa, Alabama: Mercedes-Benz U.S. International 
KK - 1 line opened in Lincoln, Alabama: Honda Motor Manufacturing 
LL - 1 line opened in Greer, South Carolina: BMW Assembly Plant 

MM - 3 lines closed in southeast Michigan: 3 GM
NN - 1 line closed in Atlanta, Georgia: Lakewood-Atlanta Chevy Assembly Plant (GM)
00-1 line closed in New York City, New York: Tarrytown Assembly Plant (GM)

Since 2003 (not shown In figure 3)

Openings:
2005 - Montgomery, Alabama: Hyundai Assembly Plant
2006 - Lansing, Michigan: Lansing Delta Township Assembly (GM)
2006 - San Antonio, Texas: Toyota Motor Manufacturing of Texas
2008 - West Point, Georgia: Kia Assembly Plant

Closings:
2004 - Edison, New Jersey: Edison Assembly Plant (Ford)
2004 - Lorain, Ohio: Lorain Assembly Plant (Ford)
2005 - Baltimore, Maryland: Baltimore Assembly Plant (GM)
2005 - Linden, New Jersey: Linden Assembly Plant (GM)
2005 - Lansing, Michigan: Lansing “M” Plant (GM)
2006 - Oklahoma City, Oklahoma: Oklahoma City Assembly Plant (GM)
2006 - Lansing, Michigan: Lansing Craft Centre (GM)
2006 - Spring Hill, Tennessee: Spring Hill Manufacturing Complex 1
2006 - Hazelwood, Missouri: St. Louis Assembly Plant (Ford)
2008 - Doraville, Georgia: Doraville Assembly (GM)
2008 - Hapeville, Georgia: Atlanta Assembly Plant (Ford)
2008 - Wixom, Michigan: Wixom Assembly Plant (Ford)
2008 - St. Paul, Minnesota: Twin Cities Assembly Plant (Ford)
2008 - Norfolk, Virginia: Norfolk Assembly Plant (Ford)

Sources: ELM International, Ward’s Automotive Yearbook, and assembly company websites.
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APPENDIX (continued)

TABLE A2

Descriptive statistics

Standard
Variable Mean deviation Minimum Maximum

1990
Supplier plant opened in county 0.172 0.378 0 1
Assembly line opened in county 0.006 0.078 0 1
Assembly line opened within 100 miles 0.162 0.369 0 1
Assembly line opened within 450 miles 0.814 0.389 0 1
Assembly line closed in county 0.006 0.101 0 3
Assembly line closed within 100 miles 0.117 0.321 0 1
Assembly line closed within 450 miles 0.099 0.299 0 1
Assembly line density within 450 miles in 1980 13.836 12.412 0 47.767
Supplier plant density within 50 miles in 1980 0.215 0.540 0 9.690
Distance to Detroit (miles) 491.541 210.129 13 1,169
Interstate highway 0.486 0.500 0 1
Northeast 0.106 0.308 0 1
West South Central 0.210 0.407 0 1
South Atlantic 0.287 0.452 0 1
East South Central 0.175 0.380 0 1
Population density 0.294 1.906 0.002 62.420
Percentage of whites 0.875 0.162 0.106 1
Share of high school graduates 0.568 0.117 0.253 0.885
Share of manufacturing employment 0.260 0.107 0.024 0.615
Violent crime rate 0.246 0.252 0 2.442
Property crime rate 3.108 2.017 0 18.711

2003
Supplier plant opened in county 0.114 0.318 0 1
Assembly line opened in county 0.003 0.058 0 1
Assembly line opened within 100 miles 0.159 0.366 0 1
Assembly line opened within 450 miles 0.724 0.447 0 1
Assembly line closed in county 0.002 0.049 0 1
Assembly line closed within 100 miles 0.077 0.267 0 1
Assembly line opened within 450 miles 0.130 0.336 0 1
Assembly line density within 450 miles in 1990 14.328 13.287 0 52.109
Supplier plant density within 50 miles in 1990 0.216 0.500 0 8.995
Distance to Detroit (miles) 497.098 209.061 13 1,169
Interstate highway 0.471 0.499 0 1
Northeast 0.106 0.308 0 1
West South Central 0.215 0.411 0 1
South Atlantic 0.288 0.453 0 1
East South Central 0.178 0.382 0 1
Population density 0.296 1.735 0.003 53.126
Percentage of whites 0.867 0.167 0.107 0.999
Share of high school graduates 0.677 0.103 0.355 0.914
Share of manufacturing employment 0.228 0.096 0.022 0.537
Violent crime rate 0.291 0.351 0 3.449
Property crime rate 2.547 1.916 0 12.124

Note: For details on the U.S. Census regions and divisions, see www.census.gov/geo/www/us_regdiv.pdf.
Sources: ELM International; assembly and supplier company websites; Maptitude; U.S. Census Bureau; and U.S. Department of 
Justice, Federal Bureau of Investigation.
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The economic value of education by race and ethnicity

Lisa Barrow and Cecilia Elena Rouse

Introduction and summary
From 1980 to 2004, real average hourly wages grew 
from $14.47 to $17.51, an increase of 21 percent.1 How
ever, this increase in average hourly wages over 25 
years masks important differences in wage growth for 
low- and high-wage workers, as well as differences in 
growth rates over time. Notably, many people became 
concerned about rising wage inequality over the 1980s; 
their concerns were driven in part by declines in real 
wages at the bottom of the wage distribution.2 Between 
1980 and 1990, wages at the 10th and 50th percentiles 
fell by 7.3 and 1.7 percentage points, respectively, com
pared with real wage growth of 6.4 percentage points 
at the 90th percentile.3 This increase in inequality and 
falling real wages in the bottom half of the distribution 
led many politicians and policymakers to consider sev
eral policies aimed at improving earnings among low- 
wage workers, including increasing the minimum wage 
and expanding the earned income tax credit. In addi
tion, because higher wages are associated with more 
years of schooling, many argued in favor of education 
and training programs to boost wages of the lowest- 
skilled workers.

One of the best documented relationships in the 
United States and around the world is that more years 
of schooling is associated with higher average income 
and wages. In 2004, high school graduates earned an 
average of $14.31 per hour compared with $11.12 per 
hour for high school dropouts—an advantage of near
ly 30 percent.4 As shown in figure 1, because more 
education is associated with more hours worked per 
year, the annual earnings advantages of more educa
tion are even larger and have increased over the past 
25 years. High school graduates outeam high school 
dropouts on an annual basis by 75 percent in 2003, 
up from 47 percent in 1979. Similarly, individuals with 
at least a bachelor’s degree earn, on average, 2.3 times 
the annual earnings of an individual with only a high

school diploma or equivalency degree, compared with 
an earnings advantage of 77 percent in 1979.

Economists measure the economic value of ad
ditional schooling (“the return to schooling”) as the 
average percentage increase in mean earnings for an 
additional year of schooling. Current estimates based 
on Current Population Survey (CPS) data suggest 
that for each additional year of completed schooling, 
an individual’s earnings increase, on average, by 
roughly 11 percent.5 Indeed, the widely held under
standing that more education leads to higher wages 
has compelled many researchers and policymakers to 
argue in favor of education and training policies to 
bolster the wages of the lowest-skilled workers and 
to reduce income inequality (Cameiro and Heckman, 
2003; Krueger, 2003).

Much less is known, however, about how the es
timated returns to schooling vary across the population. 
Just as wages may fall at the bottom of the wage dis
tribution while rising at the top of the distribution, es
timated returns to schooling may differ across subgroups 
of the population. Some researchers find that the re
turn to education is higher for more able individuals

Lisa Barrow is a senior economist at the Federal Reserve 
Bank of Chicago. Cecilia Elena Rouse is director of the 
Education Research Section, director of the Industrial 
Relations Section, and professor of economics and public 
affairs at Princeton University; she is also a research 
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University.
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(for example, Carneiro, Heckman, and Vytlacil, 2003; 
Taber, 2001). Others find no consistent evidence that 
the returns to schooling are higher for individuals that 
come from more advantaged families (for example, 
Altonji and Dunn, 1996; Ashenfelter and Rouse, 2000), 
and in fact, they provide some evidence that the return 
may be higher for more disadvantaged individuals 
(Ashenfelter and Rouse, 2000). And yet, much social 
policy hinges on what we believe to be the value of 
education for individuals. In particular, policies aimed 
at increasing incomes of the lowest-skilled members 
of society by increasing their education will not either 
improve their economic well-being or decrease inequal
ity if their returns to schooling are low.

In this article, we provide further evidence on the 
variation in returns to schooling in the population by 
examining whether the benefits vary by race and eth
nicity of the individual. We do so by estimating the 
return to schooling using the U.S. Decennial Census, 
as well as the National Longitudinal Surveys of Young 
Men and Young Women and the National Longitudi
nal Survey of Youth 1979 (NLSY79). We find that 
the return to schooling is relatively constant across 
racial and ethnic groups, even controlling for ability 
and measurement error biases. As a result, policies 
that increase education among the low-skilled, who 
are disproportionately African American and Hispanic, 
have a good possibility of increasing economic well
being and reducing inequality.

Empirical framework
Basic specification

In order to estimate the relationship 
between schooling and income, we fol
low Mincer (1974) by regressing the 
(natural) logarithm of the hourly wage 
(In w) of individual i of race or ethnicity 
j on years of completed schooling (S.), 
controlling for explanatory variables such 
as potential experience or age,6 sex, race, 
and geographic region of the country 
(X). As such we estimate:

1) In w. = a + BY+Xv + e..,
7 y j ~j y y*j v’

for which e is an error term. The coeffi- 
cient on the schooling variable (p.) is in
terpreted as the percentage increase in the 
hourly wage associated with one addition
al year of schooling and is referred to as 
the return to schooling.

Related to many of the econometric 
issues raised in the next section is the question of 
why we may or may not expect to find differences in 
the estimated return to schooling by race or ethnicity; 
that is, why p. may vary by j. If we begin by assuming 
that equation 1 represents the true relationship between 
wages and schooling and that differences in educa
tional attainment occur randomly, then a constant 
p. (P = P) implies that we should estimate the same 
return to schooling for any subgroup of the popula
tion. However, even if p. is constant, we may observe 
different estimates of the return to schooling for dif
ferent subgroups if the number of years of completed 
schooling is a poor proxy for human capital due to 
differences in school quality and if average school 
quality varies systematically by race.

Alternatively, p. may not be constant. For example, 
the return to schooling may depend on the level of 
education. In this case, estimating returns to schooling 
for subgroups of the population with different levels 
of education (on average) will generate different esti
mates of the return to schooling. Further, it is impor
tant to keep in mind that differences in educational 
attainment do not occur randomly in the population 
but instead arise from individuals’ decisions. A simple 
model of optimal schooling investment as in Becker 
(1967) and Card (2001) predicts that differences in 
optimal schooling choice arise from differences in the 
benefits and/or costs of obtaining additional school
ing. As a result, individual differences in costs or ex
pected benefits that vary systematically by subgroup
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may generate differing returns to schooling estimates 
for different subgroups. For example, assuming that 
education does not affect mortality rates, differences 
in mortality rates by race mean that for any given level 
of education, African Americans have fewer expect
ed years than whites over which to receive the bene
fits of an additional year of schooling. If the costs of 
an additional year of education are the same for all 
individuals, then an African American who decides to 
invest in an additional year of education must expect 
to receive a larger increase in annual income than an 
otherwise similar white individual making the same 
decision. Alternatively, the costs may not be the same 
for all individuals. If some individuals are liquidity 
constrained, meaning they face higher costs of financ
ing an additional year of education, a liquidity con
strained individual will invest in an additional year 
of education only if she expects to receive a larger 
increase in annual income than an otherwise similar 
individual who does not face liquidity constraints. In 
this case, estimating the returns to school for subgroups 
of the population that are more likely to be liquidity 
constrained will also generate higher estimates of the 
return to schooling. Additionally, as highlighted by 
Rivkin (1995), differences in the geographic distribu
tion of people by race or ethnicity, combined with 
differences in returns to schooling across local labor 
markets, may also generate differences in the returns 
to investment in schooling by race.7 For these reasons, 
it is an empirical question whether the return to school
ing is constant across the population.

Econometric issues
Much of the literature on the economic value of 

education has focused on examining the causal link 
between education and income, with a much smaller 
subset examining the extent to which it varies by family 
background. As mentioned previously, it is conven
tional in the economics literature to measure the eco
nomic value of additional schooling (or the return to 
schooling) as the average percentage difference in mean 
earnings for each additional year of schooling. As 
Mincer (1974) shows, if foregone earnings are the only 
cost of school attendance, this is the private marginal 
benefit (or “return”) to the investment in a year of 
schooling.8 While the economic value of schooling 
has been well documented, the reason for its existence 
is more controversial. Specifically, in his seminal work 
on education, Becker (1967) argues that education pro
vides skills, or human capital, that raise an individual’s 
productivity. If so, then because productivity is reflect
ed in income, more education causes higher wages.
It follows then that much of the gap between the rich

and the poor arises from a lack of skills among the 
poor and that education and training should form the 
cornerstone of policies aimed at reducing income in
equality.

Others, such as Spence (1973), argue that educa
tion may not generate higher incomes; that is, the 
relationship may not be causal. Instead, it is possible 
that education and income are positively correlated 
because individuals with greater “ability” complete 
more schooling and would likely earn higher wages 
and salaries, even if they had not received the additional 
schooling. In this case, the schooling-income con
nection may mostly reflect the fact that people with 
greater ability command a premium for their (innate) 
skills in the labor market. The result is that empirical 
estimates of the return to schooling are too large. In 
this view, increasing support for educational programs 
for the disadvantaged will have little or no effect on 
those induced to get more education, since schooling 
cannot change their innate ability.

Therefore, much of the literature estimating returns 
to schooling is concerned with whether the ordinary 
least squares (OLS) estimates of (3. in equation 1 re
flect the causal effect of education on wages. Specifi
cally, does more schooling cause higher earnings or are 
more able people more likely both to get more school
ing and to earn higher wages, even in the absence of 
additional schooling? In the latter case, the OLS esti
mates of (T will likely be upward biased due to selec
tion on ability.

In order to determine whether more schooling 
causes higher incomes, the ideal experiment would 
involve randomly assigning one group of students to, 
say, complete high school and assigning another group 
of students to drop out of high school. The assignment 
to education level would be done irrespective of the 
student’s innate ability, socioeconomic status, race, 
or ethnicity. Years later we would compare the labor 
market outcomes of these students. On average, the 
only difference between the two groups of individuals 
would be whether they had graduated from high school. 
Contrasts of the earnings of the two groups would 
provide an estimate of the causal effect of high school 
completion on earnings. To estimate whether this 
causal effect varies by race or ethnicity, one can sim
ply estimate the difference for subgroups of students 
based on their race or ethnicity.

Since such an experiment cannot be done, research
ers have developed two broad approaches to estimate 
the causal effect of education on labor market outcomes. In 
the first approach, so-called natural experiments, re
searchers attempt to locate events that might be expect
ed to alter the schooling decisions of some people but
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would not be expected to independently alter their 
income. The basic idea is straightforward. Suppose 
that we knew of an event that would increase a group’s 
educational attainment. Suppose further we were cer
tain that this event would not have any direct effect on 
the group’s earnings. We would then estimate the effect 
of education on earnings in two steps. In the first step, 
we would estimate the effect of the event on the educa
tional attainment of the group. In the next step, we would 
measure the effect of the same event on the earnings 
of the group. If we find that the earnings of the group 
have increased, then we can be sure that education was 
the cause of the earnings increase, since we were cer
tain the event would have no direct effect on earnings. 
The ratio of the income increase caused by the event 
to the increase in educational attainment caused by the 
event is an estimate of the causal effect of education 
on earnings. This instrumental variables (IV) estimator 
uses the exogenous event as the instrumental variable. 
Many studies using IV (for example, Angrist and 
Krueger, 1991; Kane and Rouse, 1995; Kling, 2001; Card, 
1993; Oreopoulos, 2006) find that the instrumental 
variables estimate of the return to schooling is at least 
as large as that implied by conventional procedures.9

Other researchers have used sibling or twin pairs to 
construct estimates of the return to schooling. Because 
sibling and twin pairs share genetic material and were 
raised in similar household environments, their ability 
and other unobservable characteristics are much more 
similar than those of two randomly selected members 
of the population. As a result, when one relates differ
ences in schooling between siblings to labor market 
outcomes, one implicitly accounts for these unobserved 
factors. Although the magnitude of the estimated re
turn to schooling varies because of widely different 
periods covered, studies using siblings and twins in
dicate a significant relationship between schooling 
level and earnings.10 Further, the more recent and more 
sophisticated estimates typically do not differ from 
the simpler cross-sectional estimates of the return to 
schooling.11

Although the IV and sibling/twin estimates dis
cussed earlier find little evidence of upward biased 
estimates due to ability bias, this result may not hold 
for all subgroups of the population. For example, if 
African Americans and Hispanics attend schools of 
poorer quality on average, then those students who 
manage to get more schooling (particularly, perhaps, 
by going to college) may have unusually high ability. 
This would generate greater selection bias among 
African Americans and Hispanics, suggesting that the 
cross-sectional estimate of the return to schooling is 
more severely upward biased for these populations.

In this article, we address the potential for selec
tion bias by including controls for ability directly using 
test scores and using family relationships by studying 
siblings.12 When considering family relationships, we 
characterize the wage equation as:

2) lnnv, =a'+p'S^+A^y;+p#+e',,

where In represents the log wage of individual i 
from racial/ethnic group j and family k, g represents 
the “family” ability, and the other variables are defined 
as before. Family ability may represent a number of 
things, such as genetic endowment with respect to 
earnings capability or access to resources, that facili
tate both educational attainment and labor market 
earnings. If log wages are linear and separable in this 
ability, then one can address selection bias by relating 
the difference in wages between family members (or 
siblings) to the difference in their education. If there 
are no further unobserved differences between family 
members that are correlated with both differences in 
schooling and differences in earnings, then this “with- 
in-sibling” estimator will provide an unbiased estimate 
of the return to schooling. In our analysis, we can also 
directly control for an observable measure of ability 
by including individual test scores in equation 2.

There have been many previous estimates of the 
return to schooling using this within-sibling estimator 
to study the mean return to schooling (see, for exam
ple, Gorseline, 1932; Chamberlain and Griliches, 1975, 
1977). More recently, Altonji and Dunn (1996) and 
Ashenfelter and Rouse (1998) use this estimator to 
study how the returns to schooling differ by family 
background. Other than our own work (Barrow and 
Rouse, 2005), we are unaware of previous applications 
of this estimator to studying the return to schooling 
by race/ethnicity.

Measurement error in reported schooling poses 
another econometric challenge. As identified by Griliches 
(1977), because sibling education levels are so high
ly correlated, within-sibling estimators of the returns 
to schooling will be biased downward by (classical) 
measurement error. If the measurement error is clas
sical in nature (meaning that it is uncorrelated with 
the error term in the wage equation or with the true 
level of schooling), then an instrumental variables 
estimator using an independent report of the respon
dent’s schooling as the instrumental variable will 
generate consistent estimates of P 13

Again, it is not clear why the measurement error 
need be constant across the population. The reliability 
(or “signal-to-noise”) ratio is the proportion of the
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TABLE 1

Estimated signal-to-noise ratios
for schooling levels and within siblings,
by race/ethnicity and sex of individual

Levels Within-siblings

Women and men
Overall 0.90 0.78
African American 0.83 0.73
Hispanic 0.89 0.82
Non-African American/non-Hispanic 0.92 0.79

Women
Overall 0.89 0.79
African American 0.81 0.73
Hispanic 0.88 0.83
Non-African American/non-Hispanic 0.92 0.82

Men
Overall 0.90 0.76
African American 0.83 0.72
Hispanic 0.90 0.82
Non-African American/non-Hispanic 0.92 0.76

Note: The within-sibling education is the deviation of the individual's
schooling level from the mean education of his or her siblings. 
Source: Authors’ calculations based on data from the National
Longitudinal Survey of Youth 1979.

observed variance in schooling due to the variance in 
“true” schooling. If one has two independent estimates 
of an individual’s schooling level, the correlation be
tween the two measures provides an estimate of the 
reliability ratio.14 Using the NLSY79 data, we estimate 
reliability ratios for self-reported schooling, both in 
levels (that is, for each individual) and for the devia
tion from sibling means. These estimates are reported 
in table 1.

Overall, we estimate that 10 percent of the ob
served variance in schooling levels is due to measure
ment error. In addition, there is some variation by 
race/ethnicity. Nearly 20 percent of the observed vari
ance in schooling for African Americans is due to 
error compared with 11 percent for Hispanics and 
8 percent for non-African Americans/non-Hispanics. 
In contrast, there is not a lot of difference in the esti
mated reliability ratios by sex. The results in column 
2 of table 1 indicate that sibling differences in educa
tional attainment include more noise than individual 
measures of educational attainment. Overall, 22 per
cent of the variance in sibling differences in education 
is due to measurement error, although the proportion 
due to error is more than one-quarter for African 
Americans. Based on these estimates, we expect the 
estimated returns to schooling for African Americans 
to be more downward biased than those for non- 
African Americans/non-Hispanics or Hispanics.

Data

U.S. Decennial Census
We begin by using data from the 5 per

cent samples of the 1980, 1990, and 2000 
U.S. Decennial Censuses. The samples in
cluded individuals aged 25-65 who were 
U.S. citizens and bom in the U.S., who 
worked at least one week in the previous 
year, and who earned at least one-half of 
the minimum wage.15 All wages and in
comes are adjusted to 2003 dollars using 
the Personal Consumption Expenditures 
Price Index, a chain-type price index, from 
the U.S. Bureau of Economic Analysis. 
The regression analysis is based on annual 
earnings.16

Because the schooling variable changed 
in 1990, we calculate the number of com
pleted years of schooling for 1990 and 
2000 according to the recoding suggested 
by Park (1994). In addition, in 1980 and 
1990 we identify five racial groups—white, 
African American (black), Native Ameri
can, Asian, and other—as well as people 
who identified themselves as Hispanic, re

gardless of their race. (Thus, the six racial and ethnic 
groups are not mutually exclusive.) While in the 1980 
and 1990 Censuses individuals had to choose one race 
category, in the 2000 Census individuals could choose 
multiple races. To make the 2000 Census data as con
sistent as possible with the previous data, we grouped 
those who identified themselves as belonging to mul
tiple racial groups into the “other” category.17 Finally, 
all estimates using the U.S. Census are weighted by 
the individual weight assigned by the Census.

National Longitudinal Surveys of Young Men and 
Young Women

Young men and young women are two of the origi
nal cohorts of the National Longitudinal Surveys (NLS). 
Each cohort was chosen to be representative of Ameri
cans aged 14 to 24 in the initial survey year, 1966 for 
young men and 1968 for young women. Both include 
an oversample of African Americans. We combine the 
young men and young women cohorts from the 1978 
surveys to create a single data set of 7,440 individuals. 
We restrict our estimation sample to those with hourly 
pay greater than one-half of the federal minimum 
wage in 1978 and those who are not self-employed, 
not enrolled in school, and not in the military. Once 
we exclude those in 1978 with no hourly pay data 
and those with no information on highest grade com
pleted, we are left with an estimation sample of 4,802.18
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The NLS also provides information identifying 
respondent siblings who are also respondents in the 
young men or young women cohorts. Based on this 
information, we were able to identify 567 families with 
multiple respondents (1,263 respondents) in our esti
mation sample. If we further restrict the sibling sam
ple to have intelligence quotient (IQ) scores, we are 
left with 298 families (642 respondents). On average, 
the sibling sample is somewhat younger than the full 
estimation sample. Otherwise, the mean characteris
tics are quite similar.

The underlying test scores used to construct the 
IQ score were only collected for individuals who had 
completed nine years of schooling as of the initial sur
vey year, resulting in a nonrandom sample of respon
dents for whom we have an IQ score. In particular, 
respondents with reported IQ scores are less likely to 
be African American or live in the South and have 
higher average wages and more years of schooling. 
Within the sibling sample, respondents with IQ 
scores are also more likely to be male.

National Longitudinal Survey of Youth 1979
The National Longitudinal Survey of Youth 1979 

is a survey of youth aged 14 to 21 as of December 31, 
1978, which includes a nationally representative sam
ple of civilian noninstitutionalized youths; an over
sample of civilian African American youths, Hispanic 
youths, and economically disadvantaged youths who 
are non-African American/non-Hispanic; and a small 
military sample of youths aged 17 to 21 years.19 We 
use the 1993 survey of the NLSY79 in our analysis 
here and limit our sample to those with hourly pay 
greater than one-half of the federal minimum wage 
in 1993 and less than $300 per hour, as well as those 
who are not self-employed, enrolled in school, or 
currently enlisted in the military.

An advantage of the NLSY79 is that in 1980 most 
survey participants were administered the ASVAB 
(Armed Services Vocational Aptitude Battery), a basic 
skills test, from which it is possible to construct an 
Armed Forces Qualification Test (AFQT) score. While 
researchers disagree about whether AFQT scores mostly 
reflect “innate intelligence” or also reflect skills ac
quired in school, most would agree that they reflect 
some information about the skills that individuals pos
sess at the time of the test.20 We use the AFQT score 
as a measure of “observed” ability.21

As in the case of the National Longitudinal Surveys 
of Young Men and Young Women, many of the NLSY79 
respondents have siblings who are also included in 
the survey. In 1979, 5,914 of the civilian respondents 
lived in a household with at least one other sibling

(U.S. Bureau of Labor Statistics, 2003). And in 1993, 
respondents were asked about their educational attain
ment as well as the educational attainment of up to 
13 of their siblings—whether or not these other siblings 
were respondents in the original NLSY79.22 As a re
sult, we can obtain own-reported and sibling-reported 
measures of a respondent’s education level for those 
with siblings in the original NLSY79 sample who also 
participated in the 1993 wave.

Once we additionally exclude those with no wage 
information and no information on education, our 
“full sample” includes 6,119 men and women between 
the ages of 28 and 36. Our sibling sample contains in
formation on 2,419 individuals from 1,062 households 
(for an average of 2.3 observations per household).

Results
Results using the U.S. Decennial Census

Using data from the U.S. Decennial Censuses 
allows us to get very precise estimates of the relationship 
between education and earnings by race/ethnicity for 
a representative sample of the working-aged popula
tion. In addition, we look at how the relationships 
changed between 1979 and 1999 when there were large 
increases in both inequality and the returns to schooling. 
The primary drawback with the census data is that 
we cannot examine the potential for ability bias or 
measurement error problems.

We present estimates of the returns to schooling 
for men and women by six race/ethnicity categories 
in figure 2, panel A.23 In 1979, an additional year is 
associated with a 7.3 percent increase in annual income 
for African Americans and an 8.5 percent increase in 
annual income for whites. Between 1979 and 1989, 
the estimated return to schooling increased dramati
cally for all races—especially African Americans— 
but remained in a relatively tight range from 10.7 percent 
for the other category to 12.3 percent for Asians and 
Pacific Islanders. Between 1989 and 1999, there was 
a much smaller increase in the estimated returns to 
education on average, but an increase in the range of 
estimates (10.2 percent for the other category to 13.6 
percent for Asians and Pacific Islanders). As shown in 
the contrast between panel B (for women) and panel C 
(for men) of figure 2, this increase in the variation in 
the returns to schooling by race/ethnicity is particularly 
true for men.24

Based on estimates of the returns to schooling 
using the census data, we would conclude that the es
timated return to schooling for African Americans is 
roughly the same as that for whites and that the re
turn for Hispanics is somewhat lower. While previous 
selection corrected and measurement error corrected
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estimates suggest OLS generates an esti
mate of the return to schooling that is 
roughly “right” overall (because the se
lection and measurement error biases bal
ance one another),25 we do not know if 
this rule of thumb holds by race/ethnicity.

Results using the National Longitudinal 
Surveys of Young Men and Young 
Women

Using the NLS young men and young 
women cohorts, we can similarly estimate 
returns to education overall and separately 
for whites and African Americans. While 
we cannot generate estimates for any oth
er racial or ethnic group, we can use the 
NLS measure of ability and information 
on siblings to get some idea about the role 
of ability bias.26 Later, when we turn to 
the NLSY79 cohort we will additionally 
be able to address measurement error is
sues. The main drawbacks of the NLS 
samples are the smaller sample sizes and 
the fact that the cohorts are relatively 
young at the time of the surveys.

Table 2, panel A provides various 
estimates of the return to schooling 
(x 100) overall and separately for African 
Americans and whites using the NLS 
young men and young women cohorts. 
Each cell represents estimates from a 
separate regression and each column 
represents estimates from a different 
specification. All estimates are based on 
a regression of the natural logarithm of 
hourly pay on years of completed educa
tion, a third-order polynomial in age, an 
indicator for whether the individual is 
female, an indicator for whether the indi
vidual lives in the South (and an indica
tor for when the South/non-South region 
information is missing), and a constant. 
We weight observations using the 1978 
sampling weights. Estimates for the over
all sample (row 1) include indicators for 
whether the individual’s race is African 
American or other.27

Using the entire sample, we estimate 
that an extra year of education increases 
hourly pay by almost 6 percent. The sepa
rate estimates by race are quite similar. Al
though the estimate for African Americans 
is somewhat higher than for whites, the

FIGURE 2

Returns to education over time

A. Women and men
percent

B. Women
percent

C. Men
percent

-------- White — Native American
African American -------- Hispanic
Asian/Pacific Islander Other

Sources: Authors’ calculations based on data from the 1980,1990, and 
2000 U.S. Decennial Censuses.
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TABLE 2

Estimates of the returns to schooling using the National Longitudinal Surveys 
of Young Men and Young Women

12 3 4

A. NLS young men and young women cohorts

Overall 5.69
(0.23)

5.11
(0.30)

4.18
(0.35)

African American 6.24 6.03 5.32
(0.41) (0.78) (0.85)

White 5.51 5.02 4.11

Drop observations with

(0.27) (0.33) (0.38)

missing IQ score No Yes Yes
Include IQ score No No Yes

B. Siblings from the NLS young men and young women cohorts

Overall 5.49 4.63 3.65 3.14
(0.47) (0.85) (1-32) (1.38)

African American 7.05 6.28 5.73 5.54
(0.73) (1-23) (3.34) (3.43)

White 5.09 3.80 3.27 2.76

Drop observations with

(0.59) (1.09) (1.46) (1-54)

missing IQ score No No Yes Yes
Include IQ score No No No Yes
Sibling fixed effect No Yes Yes Yes

Notes: Estimates are given in percent. Standard errors are in parentheses. Estimates are based on regressions of the natural logarithm of 
hourly pay in 1978 on years of completed schooling, a third-order polynomial in age, an indicator for sex being female, an indicator for living 
in the South, an indicator for the South/non-South region information being missing, and a constant. Observations are weighted using the 
sampling weights for 1978 provided by the National Longitudinal Surveys (NLS). The overall estimates also include indicators for race being 
African American and race being other. Estimates in column 3 of panel A and column 4 of panel B include the NLS measure of intelligence 
quotient (IQ). Estimates in columns 2, 3, and 4 of panel B include a family fixed effect. See the text for further details.
Source: Authors' calculations based on data from the National Longitudinal Surveys of Young Men and Young Women.

difference is not statistically significant. The esti
mates shown in column 1 of table 2, panel A do not 
control for the potential selection on ability problem 
discussed previously. Because IQ scores are missing 
for a nonrandom subset of the sample, the estimates 
in column 2 are based on the sample of individuals 
who have an NLS measure of IQ but do not include 
the IQ score in the regression, hi column 3 we control 
for ability by including the IQ score in the regression. 
The column 2 estimates of the returns to education 
are somewhat smaller at 5 percent, but once again we 
find no strong evidence that the returns to education 
differ between African Americans and whites. Con
trolling for the IQ score in column 3, we see some 
evidence that indeed those who get more education 
are more able because the estimated returns to educa
tion decline by almost 1 percentage point relative to the 
column 2 estimates.28 Note, however, there is a slightly

larger decline in the estimates between columns 2 and 
3 for whites. This larger decrease may be indicative 
of more selection on ability for whites or the IQ score 
may be a noisier measure of ability for African Ameri
cans, such that the column 3 estimates do not fully 
account for ability bias for this subgroup.

In table 2, panel B we turn to the NLS young men 
and young women sibling sample in order to allow for 
sibling fixed effects as well. The results in column 1 
are based on the sample of siblings and are quite simi
lar to the estimates based on the entire sample. The 
return to schooling estimated from the sibling sample 
is about 5.5 percent overall; the estimate for African 
Americans is higher at roughly 7 percent, although 
once again the difference is not statistically significant. 
When we allow for a sibling fixed effect in the col
umn 2 estimates, the estimates decline by 10 percent 
for African Americans and 25 percent for whites. In
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column 3 we further restrict the sibling sample to those 
with reported IQ scores but do not directly control 
for IQ score in the regression. Again, we see that the 
sample with reported IQ scores is not a random sub
set of our estimation sample. Returns to schooling 
estimates for African Americans and whites are again 
slightly lower than for the full sibling sample. Finally, 
in column 4 we reestimate returns to schooling while 
controlling for ability with the IQ score and allowing 
for a sibling fixed effect. The estimated return to school
ing for African Americans is little changed by includ
ing IQ score once we have already allowed for a sibling 
fixed effect. The estimate of the return to schooling 
for whites declines by 16 percent when controlling 
for a direct measure of ability.

In general we conclude from these surveys that the 
returns to schooling for young African Americans and 
whites in the 1970s are roughly equal, even after con
trolling for ability bias. However, using these surveys, 
we cannot correct for classical measurement error bias.

Results using the National Longitudinal Survey 
of Youth 1979

Estimates of the return to schooling using the 
National Longitudinal Survey of Youth 1979 are pre
sented in table 3 for our entire sample and in table 4 
for women and men separately. Each table has the 
following layout. Each cell represents the estimated 
return to schooling (x 100) from a separate regression. 
The basic specification is an OLS regression of the 
natural logarithm of hourly pay on years of completed 
education, a third-order polynomial in age, an indica
tor for whether the individual is female, indicators for 
four geographic regions29 (and an indicator for when 
region information is missing), and a constant. These 
regressions are unweighted, although results are sim
ilar if we generate estimates using sampling weights 
to weight each observation. Further, as with the anal
ysis using the older NLS surveys, we do not cluster 
the standard errors on the household such that the 
standard errors, especially those within siblings, are 
understated.30

Each column represents a different specification. 
The specifications in columns 1 and 2 use the full sam
ple; those in columns 3-8 are restricted to the sibling 
sample. The estimates in the odd-numbered columns 
do not include the AFQT score, while those in the even- 
numbered columns do. The estimates in columns 5-8 
control for a sibling fixed effect, and those in columns 
7 and 8 use the average of the sibling reports of the 
respondent’s education as an instrumental variable in 
an IV analysis. Thus, the estimates in columns 1 and 
3 represent the cross-sectional estimates and those in

columns 2 and 4 address selection bias by controlling 
for the AFQT score. The estimates in column 5 con
trol for selection by including a sibling fixed effect; 
those in column 6 control for both a sibling fixed ef
fect and the AFQT score; and the estimates in columns 
7 and 8 are similar to those in columns 5 and 6 but 
also correct for measurement error.

In table 3 we estimate an overall cross-sectional 
return to schooling of about 9 percent. The estimate 
is highest among African Americans (11.4 percent) 
and lowest among Hispanics (7.6 percent). Only the 
estimated return for Hispanics is statistically different 
from that for the other two groups. In general, con
trolling for selection by including an AFQT score de
creases the cross-sectional estimate of the return to 
schooling by about 3 percentage points (that is, com
paring columns 2 and 1 or columns 4 and 3). However, 
while controlling for the AFQT score makes the big
gest difference for the estimated returns to schooling 
(that is, it decreases the coefficient by the most) for 
African Americans and Hispanics in the full sample 
(columns 1 and 2), it makes the biggest difference for 
non-African Americans/non-Hispanics in the sibling 
sample (columns 3 and 4). Overall, based on the cross- 
sectional estimates, we find little difference in the re
turn to schooling by race/ethnicity.

Estimates that account for a sibling fixed effect 
are presented in columns 5-8. As also found with the 
older NLS surveys, a comparison of the estimates in 
columns 3 and 5 (or columns 4 and 6) suggests that 
controlling for a sibling fixed effect makes a bigger 
difference for non-African Americans/non-Hispanics 
than for Hispanics and especially for African Americans. 
In fact, the within-sibling estimate of the return to 
schooling for African Americans is at most 1 percent
age point lower than the corresponding cross-sectional 
estimate. The fact that controlling for siblings makes a 
smaller ditference for African Americans and Hispanics 
than non-African Americans/non-Hispanics may re
flect less selection bias in the cross-sectional returns 
to schooling. Or, it may suggest that controlling for a 
sibling fixed effect is less effective for some popula
tions than others. Why might this occur? While we 
limit our sample to siblings (excluding other household 
relationships, such as spouses, parents, foster siblings, 
stepsiblings, and adopted siblings), we cannot distin
guish between “full siblings” and “half siblings.” If 
African Americans and Hispanics are more likely to 
live with half siblings than those who are non-African 
American/non-Hispanic, then the family fixed effect may 
not be a good proxy for unobserved family ability.31
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TABLE 3

Estimates of returns to schooling using National Longitudinal Survey of Youth 1979

Full sample Sibling sample

Cross-section Within siblings

OLS
1

OLS
2

OLS
3

OLS
4

OLS
5

OLS
6

IV
7

IV
8

Overall 9.29 6.29 9.36 6.16 7.60 5.21 9.16 6.74
(0.24) (0.30) (0.40) (0.48) (0.69) (0.76) (0.88) (1.02)

African American 11.43 7.15 9.97 7.14 9.84 6.60 12.66 9.87
(0.49) (0.58) (0.73) (0.89) (1.23) (1.38) (1.71) (2.12)

Hispanic 7.63 4.22 9.18 5.92 7.21 5.32 8.52 6.45

Non-African American/
(0.55) (0.67) (1.05) (1.21) (1.60) (1.76) (1.91) (2.20)

non-Hispanic 9.43 6.69 9.18 5.64 6.30 4.44 7.54 5.65
(0.33) (0.40) (0.54) (0.66) (1.00) (1.07) (1.24) (1.38)

Include AFQT score No Yes No Yes No Yes No Yes
Sibling fixed effect No No No No Yes Yes Yes Yes

Notes: Estimates are given in percent. Standard errors are in parentheses. OLS means ordinary least squares. IV means instrumental 
variables. Estimates of the return to schooling (x 100) based on regressions of the natural logarithm of hourly pay in 1993 on years of 
completed schooling, a third-order polynomial in age, indicator for regions, an indicator for region information being missing, and a constant. 
The overall category’s estimates reported in first row of each panel also include indicators for race being African American and ethnicity 
being Hispanic. Estimates in columns 2, 4, 6, and 8 include the Armed Forces Qualification Test (AFQT) score. The average of the sibling 
reports of the respondent's education are used as the instrumental variable in columns 7 and 8. All estimates are unweighted. See the 
text for further details.
Source: Authors' calculations based on data from the National Longitudinal Survey of Youth 1979.

Finally, the overall measurement error corrected 
(instrumental variables) estimate of the within-sibling 
return to schooling increases to 9.16 percent in column 7 
relative to an estimate of 7.6 percent in column 5, 
suggesting an attenuation bias of approximately 20 
percent. Further, we find that correcting for measure
ment error has the greatest effect on the estimated re
turns to schooling for African Americans, as expected 
based on the reliability ratios in table 1. Generally, 
while we continue to estimate a larger point estimate 
for African Americans than for Hispanics and non- 
African Americans/non-Hispanics, the differences 
across race/ethnicity are not statistically significant.32

While we find that returns to schooling, overall, 
do not appear to vary much by race or ethnicity, in 
table 4 we examine whether this pattern also holds 
for men and women. The panels in table 4 have the 
same structure as table 3. We continue to estimate no 
significant differences in the returns to schooling across 
African Americans, Hispanics, and non-African 
Americans/non-Hispanics for both men and women. 
While this result may partially obtain because of smaller 
sample sizes (resulting in less precise estimates), we 
find no evidence that the economic value of an addi
tional year of schooling is lower for African Ameri
cans or Hispanics than for non-African Americans/ 
non-Hispanics.

Conclusion
Alarmed by the increasing wage and income 

inequality in the United States, many researchers and 
policymakers who are concerned that low-income 
individuals are losing ground have turned to policies 
aimed at increasing educational attainment. And 
because African Americans and Hispanics are dispro
portionately represented in the low-income popula
tion, they are also disproportionately the focus of such 
policies. Yet, we know little about the magnitude of 
the economic benefit from the increased education 
for these groups. Using data from the U.S. Census 
and the National Longitudinal Surveys, we find little 
evidence of differences in the return to schooling 
across racial and ethnic groups, even with attempts to 
control for ability and measurement error biases. While 
we find point estimates that are relatively similar across 
racial and ethnic groups, we also partly conclude this 
because of relatively large standard errors in some 
specifications due to small sample sizes. That said, 
we find no evidence that returns to schooling are lower 
for African Americans and Hispanics than for non- 
African Americans/non-Hispanics. As a result, policies 
that increase education among the low-skilled, who 
are disproportionately African American and Hispanic, 
have a good possibility of increasing economic well
being and reducing inequality.
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TABLE 4

Estimates of returns to schooling using National Longitudinal Survey of Youth 1979, by sex

Full sample Sibling sample

Cross-section Within siblings

OLS
1

OLS
2

OLS
3

OLS
4

OLS
5

OLS
6

IV
7

IV
8

A. NLSY79 cohort, women

Overall 10.45 7.37 9.79 6.01 9.87 6.62 10.83 7.37
(0.35) (0.42) (0.80) (0.92) (1.31) (1.44) (1.59) (1.83)

African American 11.45 7.54 12.08 7.37 10.63 5.39 13.93 8.26
(0.67) (0.78) (1.35) (1.56) (2.42) (2.59) (3.38) (4.06)

Hispanic 9.48 5.52 11.88 7.17 9.04 7.36 9.71 8.27

Non-African American/
(0.74) (0.91) (2.04) (2.38) (6.04) (3.65) (3.54) (4.51)

non-Hispanic 10.37 7.90 8.10 5.35 9.13 6.61 9.54 6.75
(0.50) (0.59) (1.14) (1.31) (1.95) (2.13) (2.23) (2.52)

Include AFQT score No Yes No Yes No Yes No Yes
Sibling fixed effect No No No No Yes Yes Yes Yes

B. NLSY79 cohort, men

Overall 8.23 5.28 8.01 5.15 5.69 3.32 8.16 5.91
(0.34) (0.42) (0.70) (0.85) (1.26) (1.39) (1.66) (1.98)

African American 9.43 6.66 8.66 7.60 8.05 4.88 8.20 4.89
(0.72) (0.87) (1.31) (1.61) (2.10) (2.47) (2.99) (3.92)

Hispanic 6.05 2.90 6.31 3.73 2.92 0.52 8.61 6.97

Non-African American/
(0.79) (0.96) (1.94) (2.20) (3.55) (3.96) (4.27) (5.04)

non-Hispanic 8.66 5.67 8.22 4.35 5.06 3.30 7.79 6.23
(0.44) (0.55) (0.93) (1.13) (1.71) (1.85) (2.24) (2.56)

Include AFQT score No Yes No Yes No Yes No Yes
Sibling fixed effect No No No No Yes Yes Yes Yes

Notes: Estimates are given in percent. Standard errors are in parentheses. OLS means ordinary least squares. IV means instrumental 
variables. Estimates of the return to schooling (x 100) based on regressions of the natural logarithm of hourly pay in 1993 on years of 
completed schooling, a third-order polynomial in age, indicator for regions, an indicator for region information being missing, and a constant. 
The overall category’s estimates reported in first row of each panel also include indicators for race being African American and ethnicity 
being Hispanic. Estimates in columns 2, 4, 6, and 8 include the Armed Forces Qualification Test (AFQT) score. The average of the sibling 
reports of the respondent's education are used as the instrumental variable in columns 7 and 8. All estimates are unweighted. See the 
text for further details.
Source: Authors’ calculations based on data from the National Longitudinal Survey of Youth 1979.

We find some evidence that measurement error 
and selection bias may differ by race/ethnicity. For exam
ple, self-reported levels of schooling are noisier for 
African Americans than for other groups. And, we find 
less evidence of ability bias among African Americans 
and Hispanics than among those who are non-African 
American/non-Hispanic. The finding of less ability 
bias among African Americans and Hispanics may

arise because there is indeed less selection among 
these groups. Or, estimators that attempt to address 
self-selection may be less effective for some subgroups. 
More generally, our analysis suggests further research 
is needed to better understand the nature of measure
ment error and ability bias across subgroups in order 
to fully understand potential heterogeneity in the re
turn to schooling across the population.
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NOTES

’This is based on authors’ calculations using 2004 Current Popu
lation Survey (CPS), Outgoing Rotations Group data available from 
Unicon Research Corporation. We limit the sample to individuals 
aged 25 to 65 and drop observations with wages less than one-half of 
the minimum wage or above the 99th percentile of the wage dis
tribution.

2In fact, until 1999 real wages at the 10th percentile of the distri
bution were below their level in 1980, and the gap between wages 
at the 90th and 1 Oth percentiles continued to grow over the entire 
period.

3These numbers are based on authors’ calculations using 2004 CPS, 
Outgoing Rotations Group data available from Unicon Research 
Corporation. We limit the sample to individuals aged 25 to 65 and 
drop observations with wages less than one-half of the minimum 
wage or above the 99th percentile of the wage distribution.

4This is based on authors’ calculations using 2004 CPS, Outgoing 
Rotations Group data available from Unicon Research Corporation. 
We limit the sample to individuals aged 25 to 65 and drop obser
vations with wages less than one-half of the minimum wage or 
above the 99th percentile of the wage distribution.

5This is based on a regression of the natural logarithm of hourly 
wages on years of completed schooling, a quadratic in potential 
experience, controls for sex, race and ethnicity, marital status, 
and nine U.S. Census geographic divisions (or subregions) using 
the March 2004 CPS. The regression was weighted using the earn
ings weight. For details on the U.S. Census regions and divisions, 
see www.census.gov/geo/www/us_regdiv.pdf.

6In the analyses using all the National Longitudinal Surveys, we 
control for age rather than potential work experience because of 
possible measurement error in education.

7See Dahl (2002) for evidence on differences in returns to school
ing across states.

8For higher education, a more detailed calculation of this return 
would incorporate the other costs of schooling, including tuition.

9Angrist and Krueger (1991) use an individual’s quarter of birth 
as the instrumental variable; Kane and Rouse (1995), Card (1993), 
and Kling (2001) use proximity to a two- and/or a four-year col
lege as instrumental variables.

10See, for example, Ashenfelter and Zimmerman (1997) and Altonji 
and Dunn (1996) for studies using siblings. See Ashenfelter and 
Krueger (1994), Behrman, Rosenzweig, and Taubman (1994), 
and Rouse (1999) for studies using twins.

’’The measurement error in reported schooling poses an econometric 
challenge for these models. The reason is that classical measure
ment error is exacerbated in within-sibling (or within-twin) esti
mators because sibling education levels are so highly correlated 
(Griliches, 1977). As a result, much of the more recent literature 
using this approach has focused on addressing the measurement 
error bias as well as ability bias.

12Other researchers, such as Angrist and Krueger (1991), Kane 
and Rouse (1995), and Card (1995), address selection bias using 
instrumental variables estimators. In this strategy one must iden
tify an exogenous event (the instrumental variable) that affects an 
individual’s years of completed schooling but is uncorrelated with 
the error term in the wage equation. It is very difficult to identify 
valid instrumental variables, and one usually requires large samples 
in order to get precise estimates.

13In this article, we assume classical measurement error in school
ing. Kane, Rouse, and Staiger (1999) provide evidence that mea
surement error in schooling may not be classical. However, the 
sample sizes provided in our data are too small to implement their 
suggested estimator by race/ethnicity.

14See Ashenfelter and Krueger (1994) for an excellent discussion 
of measurement error models.

15We constructed an hourly wage rate by adjusting annual wage 
and salary income by the number of weeks worked in the previ
ous year and the usual number of hours worked each week. We 
used the minimum wage in effect in the year before the U.S. Cen
sus in question because the census income and wages refer to the 
previous year.

16We get greater variation when we estimate the returns to school
ing, using hourly wages rather than annual earnings. This is be
cause the relationship between greater schooling and more stable 
jobs is stronger for African Americans and Hispanics than for 
those who are non-African American/non-Hispanic. Whether this 
correlation is explained by access to more stable jobs or changes 
in labor supply decisions is an empirical question (Ashenfelter 
and Ham, 1979).

17To judge the sensitivity of our results to how we categorized the 
1.37 percent of individuals who selected multiple races, we tried 
alternative categorizations. Specifically, we tried running our re
gressions for whites, counting anyone who selected white only 
and any other combination including white as “white” (and simi
larly for African Americans and Asians). These alternative cat
egorizations did not substantively change our results.

18Descriptive statistics on the overall and estimation samples are 
available upon request from the authors.

19Much of the military sample is dropped after 1984, and the supple
mental sample of economically disadvantaged youths is dropped 
after 1990.

20For example, Hermstein and Murray (1994) argue that the AFQT 
has many of the properties of an IQ test: The scores do not just 
reflect specific knowledge that has been learned in school; rather, 
they reflect more general factors of “intelligence.” In contrast, 
Neal and Johnson (1996) argue that AFQT scores increase with 
years of schooling and therefore are not a good measure of IQ. 
Others, such as Rodgers and Spriggs (1996), argue that the AFQT 
is a racially biased test.

21In the estimates presented here, we simply control for AFQT 
scores and do not address the fact that individuals took the AFQT at 
different ages and had therefore completed differing years of school
ing. We have also estimated our models controlling for the individual’s 
education as of 1979 with qualitatively similar results.

22Respondents were also asked a few other questions about their 
siblings (for example, their age and sex).

23These returns to schooling were estimated from OLS regressions 
of the logarithm of annual earnings on years of schooling, indica
tors for nine U.S. Census geographic divisions (or subregions), a 
quadratic in potential experience, and, in figure 2, panel A, an in
dicator for whether the individual was female. The regressions 
were weighted by the U.S. Census weight.

24For an analysis of the change in returns to schooling by race/ 
ethnicity between 1979 and 2000 using the Current Population 
Survey, see Bradbury (2002).
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25See, for example, Ashenfelter and Rouse (1998).

26In addition, because the sample sizes are so small we cannot es
timate the returns to schooling for men and women separately.

27These specifications and those using the NLSY79 do not account 
for possible correlations across individuals within the same house
hold. As a result, the standard errors are likely understated, although 
allowing for such intra-household correlations makes little differ
ence in the cross-sectional specifications.

28Estimates that include IQ score but include an indicator for IQ 
score is missing are quite similar to the estimates shown in column 
2 of table 2, panel A. The coefficient estimates (standard error in 
parentheses) are 5.06 (0.25) for the overall sample, 5.93 (0.44) 
for African Americans, and 4.86 (0.30) for whites.

29The four regions are the Northeast, Midwest, South, and West 
as defined by the U.S. Census.

30In the cross-sectional specifications, those using clustered stan
dard errors are very similar to those that do not allow for such in
tra-household correlations; the standard errors for the within-sibling 
specifications presented in columns 5 and 6 in table 3 are under
stated by approximately 50 percent.

31As evidence consistent with this explanation, the within-sibling 
coefficients in column 6 (that control for AFQT scores) decrease 
the most relative to column 5 (that do not control for AFQT scores) 
for African Americans. This pattern of results would be expected 
if the AFQT score controls for other aspects of ability that are not 
captured by the sibling fixed effect.

32In results not presented here, we have also estimated these speci
fications using annual earnings rather than hourly wages. While 
the estimated returns to schooling are a little higher, there are no 
differences by race or ethnicity.
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The Ninth International Banking Conference

International Financial Instability: 
Cross-Border Banking and National Regulation 

October 5-6, 2006

International Monetary Fund; and J. P. Sabourin, 
Chief Executive Officer, Malaysia Deposit Insurance 
Corporation, and Chair of the Executive Council and 
President, International Association of Deposit 
Insurers. There will also be special sessions on the 
cross-border transmission of financial instability, 
home-host supervisory conflicts, the role and 
effectiveness of the government safety net, resolution 
problems associated with cross-border failures, and 
alternative failure preventative measures and 
appropriate public policy responses.

Additional information, including the preliminary 
conference agenda and conference and hotel 
registration information, can be found at:

www.chicagofed.org/InternationalBanking 
Conference.

We hope you can join us in October for this exciting 
event. For additional questions, contact:

Ms. Regina Langston 
Phone: (312) 322-5641 
Email: rlangston@frbchi.org

or

Ms. Pam Suarez 
Phone: (312) 322-8103 
Email: psuarez@frbchi.org

In conjunction with the International Association of 
Deposit Insurers, the Federal Reserve Bank of Chicago 
will host its ninth annual International Banking 
Conference on October 5 and 6, 2006. This year the 
theme will be “International Financial Instability: 
Cross-Border Banking and National Regulation.” As 
with past conferences, the theme was selected because 
it is an important and timely financial issue of concern 
in a broad array of countries. The targeted audience is 
industry practitioners, regulators, and researchers 
interested in public policy toward global financial 
markets. The conference will be held in the Federal 
Reserve Bank of Chicago’s Conference Center, 230 
South LaSalle Street, Chicago, IL 60604.

Financial stability depends, in large part, on 
appropriate and prudential supervision and regulation. 
While banking has increasingly become international 
and operates across borders, prudential regulation has 
largely remained national, and its jurisdiction has been 
limited to financial institutions operating only within 
national borders. This conference will identify the 
implications for international financial stability of this 
mismatch and examine recommendations for 
mitigating any adverse effects without reducing gains 
from cross-border banking activities.

The two-day conference will feature keynote presentations 
by Stefan Ingves, Chairman of the Executive Board, 
Bank of Sweden/Riksbank; Raghuram G. Rajan, 
Economic Counselor and Director of Research,

http://www.chicagofed.org/InternationalBanking
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Payment instrument choice: The case of prepaid cards

Sujit Chakravorti and Victor Lubasi

Introduction and summary
Technological advances continue to allow more and 
more individuals and businesses to shift toward the 
electronic delivery of information instead of the ex
change of paper-based documents. Examples of this 
migration include the use of email instead of tradi
tional mail service, the delivery of real-time news via 
the Internet instead of a physical newspaper, and the 
payment of bills using online transfers instead of 
mailing checks. While electronic delivery is faster, 
often less costly, and often more reliable and secure, 
the older paper-based systems have not disappeared. 
Some users of the older technology prefer it to the 
newer technology, given the incentives they face to
day. In this article, we will explore the replacement 
of paper-based payment instruments by prepaid pay
ment cards—an electronic alternative.

The adoption of electronic payment instruments 
that are able to access sophisticated and extensive net
works to authorize, process, and settle payments with 
relative ease continues to increase. Today, the total 
number of electronic transactions made in the United 
States, which accounts for around 55 percent of non
cash transactions, has surpassed the number of check 
payments, which accounts for around 45 percent of non
cash transactions (Federal Reserve System, 2004). U.S. 
consumers used checks for 11 percent of their in-store 
purchases and used payment cards for 56 percent of 
their in-store purchases in 2005 (American Bankers 
Association and Dove Consulting, 2005). This shift 
to electronic payments suggests that payment partici
pants generally prefer electronic payments to checks.

While cash transactions are more difficult to mea
sure, recent survey evidence of in-store purchases re
ports that cash transactions have remained stable from 
2001 to 2005, suggesting that providers of electronic 
alternatives have had difficulty in convincing con
sumers and merchants to decrease their cash usage

recently (American Bankers Association and Dove 
Consulting, 2005). However, considering a longer time 
horizon, Humphrey (2004) estimates that U.S. legal 
cash usage as a share of consumer payments fell from 
31 percent in 1974 to 27 percent in 2000. He attributes 
the decrease in cash payments to greater usage of pay
ment cards, mainly credit and debit cards.

Today, the usage of prepaid cards in certain payment 
segments is growing rapidly and generally replacing 
paper-based payment instruments. In this article, we 
will focus on prepaid products for which the purchaser 
of the card is different than the consumer who uses 
the value to pay for goods and services. We find that 
prepaid cards allow purchasers to transfer funds that 
are accessed electronically when goods and services 
are bought by recipients. Prepaid cards allow recipients 
without relationships with financial institutions to 
make electronic payments. In addition, prepaid cards 
allow purchasers to restrict the types of merchants or 
products that can be bought by recipients.

However, even if a payment segment is ideal for 
prepaid products, adoption of them will depend on 
the ability of providers of these products to get all 
transactors on board. In general, each prepaid payment 
participant should receive at least the same net bene
fit as the next best payment alternative while one partic
ipant receives a higher net benefit. In this article, we 
will discuss the costs and benefits to payment system 
participants of using various payment mechanisms. 
We will specifically explore the costs and benefits of

Sujit Chakravorti is a senior economist and Victor Lubasi 
is a senior analyst in the Economic Research Department 
at the Federal Reserve Bank of Chicago. The authors thank 
Craig Furfine and Tara Rice for comments on previous 
drafts, as well as several industry participants for candid 
conversations about the various prepaid applications.
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prepaid card applications over existing payment in
struments for certain payment segments.

Traditional payment instruments
Each type of payment instrument provides a dis

tinct set of costs and benefits to consumers, businesses, 
and payment providers. We will focus on payments 
to and from consumers in this article.1 In this section, 
we will discuss the costs and benefits of traditional 
payment instruments, such as cash and checks, along 
with their electronic alternatives.

Cash
Among the different types of payment instruments 

that we will discuss, cash is the most widely accepted. 
Cash is a value-based instrument. In a value-based 
transaction, the payor, the one making the payment, 
transfers value to the payee, the one receiving the 
payment, and the value is backed by a third party, for 
example, a central bank, a financial institution, or the 
seller.2 The proportion of in-store cash purchases re
mained stable at around a third of all transactions from 
2001 to 2005 (American Bankers Association and Dove 
Consulting, 2005).

Consumers use cash to buy goods and services. 
Upon receiving cash from customers, merchants may 
deposit the cash at their financial institutions or use it 
for subsequent transactions. Cash has several advantages 
over other payment instruments. First, repeated cash 
transactions can take place without third party inter
mediation. In other words, no relationship with a finan
cial institution is required for the payor or payee to 
use cash, unlike other types of payment instruments. 
While financial institutions need not play a direct role 
in each cash transaction, they play a vital role in the 
collection and distribution of cash. Second, cash is 
widely accepted for payment by individuals, businesses, 
and government. Third, there is little settlement risk 
with cash, since it is a liability of a central bank.3 
Fourth, some consumers and merchants may prefer 
to have transactions that are not easily tracked, such 
as those using cash.

However, despite cash’s advantages as a payment 
instrument, it does pose some challenges for consumers 
and merchants. First, while cash is used commonly 
for low-value transactions, because of security and safe
keeping concerns, consumers and merchants usually 
prefer other types of payment options for larger-value 
transactions.4 Unlike other instruments such as checks, 
if cash is lost or stolen, consumers have little recourse 
to recover their loss. Second, cash is generally not 
suitable for non-face-to-face transactions. In fact, 
billers generally do not accept cash payments via mail.

Third, cash transactions may be significantly slower 
than some other types of payments because consumers 
may require change or time to sift through their wallets 
to find the appropriate denominations of currency.

In some instances, sellers of goods and services 
charge more for cash transactions or eliminate cash 
transactions altogether. Recently, the Illinois Tollway 
has started to charge twice as much for passenger cars 
that use cash instead of an I-PASS, a radio frequency 
identification device used to make payment for tolls. 
A key factor driving the Illinois Tollway’s decision 
was the reduction in road congestion resulting from 
faster processing of noncash payments.5 The U.S. 
Navy eliminated the acceptance of cash on ships that 
were equipped with the Navy Cash Card, a prepaid 
card. The U.S. Navy’s decision to eliminate cash and 
implement a prepaid solution was primarily motivat
ed by significant cash handling costs.6

Account-based transactions
Checks are account-based transactions that started 

to replace cash transactions after the 1870s.7 In an ac
count-based transaction, the consumer’s transactions 
account at a financial institution is debited the value 
of the transaction. Hence, account-based transactions 
require payors to have an existing relationship with a 
financial institution. Checks are generally more secure 
than cash transactions for both payors and payees. 
Access to a transactions account may be turned off or 
a stop payment can be requested on a specific check 
to prevent unauthorized use.

In figure 1, we diagram a check transaction. First, 
a consumer funds his accounts by making a deposit. 
Second, a consumer uses a check to pay for goods 
and services. Third, the merchant deposits the check 
with its financial institution. Fourth, the merchant’s 
financial institution presents the check to the consumer’s 
financial institution. If funds are available, the con
sumer’s financial institution sends good funds to the 
merchant’s financial institution, which then credits 
the merchant’s account.8 Check payments usually 
need to be converted to good funds prior to being 
used in other transactions by payees.

Electronic account-based instruments continue to 
gain greater market share, while check volumes con
tinue to decline in the United States. Checks paid de
clined in the United States from 41.9 billion in 2000 
to 36.7 billion in 2003, while automated clearinghouse 
(ACH) payments increased from 6.2 billion to 9.1 billion 
and debit card payments increased from 8.3 billion to 
15.6 billion over the same period (Federal Reserve Sys
tem, 2004).9 However, checks still remain a popular 
means of payment for business-to-business and remote
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bill payment, although the share of electronic alterna
tives continues to grow in these payment segments.

A more cost-effective and convenient option for 
certain check payments are ACH payments. In ACH 
payments, the payor’s or the payee’s financial institu
tion initiates a payment via an ACH network. The flow 
of funds in an ACH debit transaction, for example, a 
recurring bill payment, is similar to a check transac
tion.10 While developed primarily for recurring remote 
payments, ACH payments have also spread to other 
payment segments. Some merchants are converting 
their check payments into ACH payments to reduce 
their check processing costs.

The debit card is an account-based check substi
tute for point-of-sale transactions and, more recently, 
for remote transactions.11 The flow of funds for debit 
card transactions is similar to checks, except payees 
must have in place the necessary arrangements to ac
cept debit cards. Consumers and merchants benefit 
from faster transaction times at the cashier. Klee (2004) 
reports that check transactions take up to 30 percent 
longer than debit card transactions at the point of sale 
(POS). Unlike checks, most debit card transactions

are authorized by the payor’s financial institution, there
by substantially reducing or eliminating settlement 
risk that exists for checks and ACH debit payments.

Account-based instruments benefit consumers 
and merchants in several ways. Consumers benefit 
from being able to readily access their transactions 
accounts to make point-of-sale and remote payments. 
They may also benefit from interest income on their 
funds before their payments clear and settle. Merchants 
benefit from lower cash handling costs and potential
ly greater sales from selling to consumers who may 
not have sufficient cash in their wallets. Financial in
stitutions benefit from interest income on idle funds 
in transactions accounts, possible fee income from 
account holders, and interchange fees if debit cards 
are used by account holders.12

Credit-based transactions
Credit and charge cards are examples of credit- 

based payment instruments because a third party is 
extending credit to the payor. These types of payments 
increased from 15.6 billion to 19.0 billion from 2000 
to 2003 in the United States (Federal Reserve System, 
2004). Credit card and charge card transactions are 
similar to debit card transactions, except that payors 
do not deposit funds with financial institutions but 
instead establish credit lines that are accessed when 
making purchases. Payors benefit from the ability to 
purchase today and pay tomorrow. Merchants benefit 
from sales to consumers who do not have sufficient 
funds to make purchases.13

Credit and charge transactions clear and settle simi
larly to debit card transactions, with the main differ
ence being that the payor is extended credit by his 
financial institution. Today, operators of credit card 
networks use their existing infrastructure to process 
debit card and prepaid card transactions. Both of these 
general-purpose payment products gained greater 
adoption by utilizing existing payment networks already 
being used to clear and settle credit card and auto
mated teller machine (ATM) transactions.

Prepaid payment products
For the most part, existing payment mechanisms, 

such as cash, check, and credit and debit cards, along 
with ACH payments, seem to be preferred by con
sumers and merchants over general-purpose prepaid 
cards. Prepaid cards are prefunded; their value either 
resides on the card or at a remote database.14 Initially, 
such instruments were introduced to compete with 
small-value cash transactions.15 While prepaid cards 
have been effective as a cash substitute in closed en
vironments, such as mass transit systems, university
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campuses, and coffee shops, general-purpose prepaid 
cards have not been able to gain significant market 
penetration as a cash substitute (Chakravorti, 2004; 
Van Hove, 2004a, 2005).

There have been several applications of retailer- 
specific prepaid cards that have been successful.16 
Retailer-specific prepaid cards provide benefits to 
both consumers and merchants. Benefits to consumers 
include convenience, speed, and possible rewards, such 
as discounts on future purchases. Benefits to merchants 
include receiving cash in advance of the delivery of 
goods and services, increased loyalty, potentially faster 
payment processing at the point of sale, and potentially 
lower payment processing costs. Note that if the benefit 
to the retailer is greater than the cost, the retailer may 
“pay” customers to purchase and use its prepaid card.

While the market for prepaid cards is still emerg
ing, certain prepaid applications are growing rapidly. 
Accurate data regarding the usage and volume of pre
paid payments is difficult to collect primarily because 
of the diversity of issuers and applications, along with 
the lack of an established uniform definition of a pre
paid payment product.17 According to HSN Consult
ants Inc. (1999-2005), the value of prepaid card 
purchases increased from $30.31 billion in 1999 to 
$115.78 billion in 2004. In 1999, HSN Consultants 
Inc. predicted that the 2005 dollar volume would be 
only $80.69 billion, suggesting that the growth of pre
paid applications has been faster than expected. The 
potential overall prepaid card market in 2002 was es
timated to be around $2 trillion, suggesting that the 
market is far from being saturated (UBS Securities 
LLC, UBS Investment Research, 2005). In figure 2, 
we break down the various prepaid market segments 
and their potential size.

In the United States, applications of general-pur
pose prepaid cards in which the purchaser or the dis- 
burser of funds is different from the ultimate consumer 
of goods and services are growing rapidly. Here, we 
focus on prepaid payment products for which there 
are three distinct transactors: the purchaser or disburser 
of funds, the consumer or recipient of funds, and the 
seller of goods and services. Prepaid cards allow re
cipients to receive funds and spend them where the 
prepaid value is accepted. In some cases, the prepaid 
value can be converted to cash. Whether purchasers, 
recipients, and sellers of goods and services adopt a 
new payment choice is dependent on costs and bene
fits of prepaid products versus existing payment choices.

Retailer-specific gift cards
We define a retailer-specific gift card as a pre

paid card that is purchased by someone other than 
the consumer who uses the card to buy goods and

Potential market shares 
of prepaid product platforms

FIGURE 2

Note: Specific product types of the product platforms listed above 
include:
Consumer to consumer—gift cards, teen spending cards, travel 
cards, college campus cards, general-purpose spending cards, and 
cross-border remittance cards;
Business to consumer—insurance claim cards, workers compensa
tion cards, promotional and rebate cards, and customer service 
cards;
Business to employee—payroll cards, flexible spending account 
cards, and incentive or bonus cards;
Business to business—petty cash cards, infrequent traveler cards, 
relocation cards, as well as private, government, and corporate 
purchasing cards; and
Government to consumer—federal and state government disburse
ments, such as child support payment cards.

Source: Data from Visa USA in UBS Securities LLC, UBS Investment 
Research (2005), table 18.

services at a specific retailer. Reliable statistics on re
tailer-specific gift card usage are difficult to obtain, given 
the diverse set of merchants that offer them. Today, 
retailer-specific gift cards account for the greatest num
ber of transactions of any prepaid card application. 
The National Retail Federation (NRF) estimates that 
there were $48 billion in retailer-issued gift card sales 
in 2004 (eFunds Corporation, 2005).

By giving retailer-specific gift cards, purchasers 
are personalizing their gifts by restricting recipients 
to shop at specific merchants. Generally, neither the 
purchaser nor the recipient pays any fees if the under
lying value is used within a certain time frame.18 Gift 
cards offer merchants an opportunity to sell more than 
the prepaid value that was given to recipients. Gift 
card recipients spend as much as 40 percent more than 
the value of the card (Alexander, 2005). In addition, 
gift card issuers benefit from unclaimed prepaid value. 
In figure 3, we diagram the two steps of a retailer-spe
cific prepaid card transaction. In step 1, the purchaser
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buys the prepaid value from the merchant and then 
gives the prepaid value to the consumer. In step 2, 
the consumer makes a purchase at the merchant, using 
the prepaid value.

General-purpose prepaid cards
General-purpose prepaid cards can be used in

various payment segments. They are similar to cash 
in that they are value-based payment instruments and 
are also widely accepted, though not to the degree 
that cash is. They are similar to debit cards because 
they debit the value of the transaction from an account 
at a financial institution, although the account is not 
owned by the purchaser or the recipient. General-pur
pose prepaid cards usually utilize existing payment 
networks to clear and settle transactions.19 In addition, 
the acceptance of general-purpose prepaid cards is 
linked to the acceptance of debit cards—a more mature 
payment instrument—resulting in greater acceptance.

In figure 4, we diagram a general-purpose prepaid 
card transaction. In step 1, the purchaser buys prepaid 
value in exchange for good funds and then gives the 
“loaded” prepaid card to the consumer. Note that nei
ther the purchaser nor the consumer needs to have a 
relationship with a financial institution. In step 2, the 
consumer uses the prepaid value to buy goods and 
services at a merchant that accepts the card. The mer
chant’s financial institution exchanges the prepaid 
value for good funds with the issuer of the prepaid 
value and, similar to a debit card or credit card trans
action, credits the merchant the good funds less a fee.

The adoption of these products is critically depen
dent on the willingness of purchasers, consumers, and 
merchants to compensate providers and processors of 
these prepaid products. In figure 5, we diagram a hypo
thetical example to illustrate which types of transaction 
fees that may be involved, as well as which participants 
might bear the costs, when using nonreloadable gen
eral-purpose prepaid cards.20 Generally, there is a fee 
associated with putting value on the card. In our ex
ample, the activation fee is $5.00 regardless of the 
amount of prepaid value bought, with the consumer 
facing no fees for using the card. Assuming that the 
consumer makes a $100 purchase in our example, the 
merchant pays $1.25 to its financial institution. This 
fee is similar to what the merchant would pay for a 
$100 signature-based debit card transaction. The mer
chant’s financial institution then pays a fee of $ 1.00 
to the prepaid value issuing institution. This fee is sim
ilar to the interchange fee that the merchant’s financial 
institution pays a card issuer for a signature-based 
debit card transaction.

Prepaid value issuers may impose additional fees 
to the ones discussed previously. Some general-pur
pose prepaid card issuers impose dormancy fees ($2 to 
$3 per month when the card is not used for six to 12 
months), reissue fees ($7.50 to $15 for replacing lost, 
stolen, or expired cards), and ATM fees (approximately 
$2.50 for cash withdrawals at ATMs). Industry sources 
report that issuers face significant marketing and cus
tomer support costs that need to be recouped from var
ious types of fees. We will next explore a few payment 
segments in which general-purpose prepaid cards are 
being offered and the benefits to payment system 
participants.

General-purpose gift cards
General-purpose gift cards enable recipients to buy 

goods and services from a greater number of merchants 
than retailer-specific cards. The NRF estimates that 
general-purpose gift card sales totaled $5 billion in 
2004 (eFunds Corporation, 2005). Most payment
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industry observers agree that card usage fees are crit
ical factors driving adoption of general-purpose gift 
cards. Financial institutions have been generally re
luctant to issue general-purpose gift cards for a vari
ety of reasons—most notably, the lack of consumer 
interest and lower profit margins relative to other 
payment cards (SourceMedia Inc., 2005a).

However, while general-purpose card transaction 
fees may be necessary for financial institutions to of
fer them, purchasers may be less likely to buy them 
if they or their gift card recipients face high transaction 
fees relative to other payment products. In most cases, 
purchasers of general-purpose gift cards are usually 
individuals giving gift cards to other individuals. Gen
erally, individuals pay each other with paper-based 
instruments. Furthermore, individuals usually pay little 
or no per transaction fees when they pay by check or 
cash.21 While most gift givers prefer existing payment 
instruments, such as checks and cash, for unrestricted 
gift giving, there are some gift givers who prefer to 
give general-purpose prepaid cards because their 
benefits from giving these cards are greater than the 
costs of the cards.

Payroll cards
Whereas gift givers and recipients may be unwilling 

to pay fees imposed by general-purpose prepaid value 
issuers, some employers and employees may be more 
willing to bear the costs of payroll cards, a type of 
general-purpose prepaid card, because of the relatively 
higher cost of using alternative payment instruments. 
Payroll cards, also known as paycards, have emerged 
as an electronic substitute for payroll checks. In 2004, 
there were approximately 2.2 million payroll cards in 
circulation and approximately $29 billion worth of trans
actions were performed (Lucas, 2005; Cheney, 2005).

Traditionally, employers have disbursed wages 
in two ways: with ACH direct deposits of funds into 
employees’ bank accounts or with paper-based payroll 
checks. Approximately 70 percent of U.S. private sec
tor employees and nearly all U.S. federal government 
employees receive their salaries or wages electroni
cally via an ACH credit payment (National Automat
ed Clearing House Association, 2005). In panel A of 
figure 6, we diagram an ACH credit payment made by 
the employer to an employee. The employer instructs 
its financial institution to make an ACH credit payment 
to the employee’s financial institution. Upon receiving 
good funds, the employee’s financial institution credits 
the employee’s account.

Most employers favor ACH payments because the 
cost of paying employees electronically is significant
ly less than the cost of paying them by check. In fact,

some employers only pay their employees via ACH 
payments. On each payday, employees are able to ac
cess their funds to pay for goods and services or to 
acquire cash. While employees may pay fixed costs 
to maintain transactions accounts or pay implicitly in 
terms of forgone interest on their transactions account 
balances, employees do not generally pay explicit 
fees to receive ACH credit payments. Once the funds 
are deposited to the employee’s account, purchases
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can be made with account-based instruments, such as 
checks or debit cards.

Industry sources estimate that 60 million U.S. 
residents receive their pay via paper checks (Cheney, 
2005). There are several reasons why employees re
ceive checks instead of ACH payments. First, employees 
without transactions accounts are unable to receive 
their wages via ACH credit payments.22 Second, even 
employees with transactions accounts may prefer to 
receive their wages via checks and deposit them at 
their financial institutions or cash them at check cashers. 
Third, some employers do not offer disbursements of 
wages via ACH credit payments.

In panel B of figure 6, we diagram a check trans
action where an employee uses an alternative financial 
service provider, such as a check cashing institution, 
to convert the paycheck into cash.23 Note that unlike 
an ACH payment, the employer must deliver the check 
to its employee.24 The employee then cashes the check, 
usually for a fee. Once the employee receives cash, 
the employee may pay for money orders to make bill 
payments. The Office of the Comptroller of the Cur
rency (OCC) estimates that an employee who cashes 
two $400 checks at a check casher per month and 
purchases three money orders for bill payments will 
spend $246 per year, or $20.50 per month (Fmmkin, 
Reeves, and Wides, 2005).

Payroll cards are linked to accounts that are owned 
by prepaid value issuing institutions, which are fund
ed by employers each pay period.25 In panel C of fig
ure 6, we diagram a payroll card transaction. After the 
payroll cards are distributed, the funds can be access
ed by the employee either at the point of sale to buy 
products or services or at an ATM to withdraw cash. 
New cards are issued only when employees enroll in 
payroll card programs or when cards are lost or stolen.

Payroll cards may offer significant cost savings for 
employers and employees versus other payment alterna
tives, and they may offer revenue possibilities for finan
cial institutions. Employers benefit from offering payroll 
cards by reducing their payroll administration costs. 
The employer’s cost to load a paycard is, on average, 
less than $0.25 (Davidson, 2004). Employees benefit 
from using payroll cards because the cost of accessing 
good funds is significantly lower than the cost of cash
ing checks. Some payroll card holders are charged 
monthly maintenance fees of $ 1.50 to $4, ATM trans
action fees up to $2.50, and POS fees of $0.25 to $0.50 
per transaction (Mayer, 2004). Industry estimates of 
the annual cost of payroll card ownership is around $79 
(Cheney, 2005).26In addition, employees who use pay
roll cards receive access to good funds sooner than those 
who receive payroll checks. Prepaid value issuing in
stitutions are also able to earn fee income from payroll 
cards—for example, from ATM and POS fees.

The underlying economics of general-purpose 
prepaid cards is compelling for some employers and 
employees because the cost of processing, distributing, 
and cashing payroll checks is greater than the cost of 
using paycards. Payroll cards are similar to an account- 
based payment instrument in terms of the employee’s 
ability to buy goods and services using a relatively 
secure payment instrument. In addition, paycards are 
generally issued once and reloaded each pay period, 
resulting in a steady flow of revenue for financial in
stitutions from the same customer base without new
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setup costs that may be present in other prepaid ap
plications, such as general-purpose prepaid gift cards.

Employer-initiated benefit cards
Some prepaid card applications are gaining trac

tion because they enable disbursers of hinds to restrict 
recipients’ purchases more efficiently than paper-based 
alternatives. Most employer-initiated benefit cards 
are examples of a restricted-use prepaid card applica
tion. These cards offer benefit administrators better 
control over cardholders’ spending and significantly 
reduce or eliminate costly paper-based verification 
while offering employees more streamlined access to 
their pretax spending accounts.

In 2003, the U.S. Internal Revenue Service (IRS) 
approved linking payment cards to pretax employee 
benefit accounts, such as flexible spending accounts 
(FSAs). FSAs enable employees to pay for qualified 
health care expenses that are not covered by insurance, 
for example, deductibles and co-payments. Employees 
contribute hinds to FSAs through pretax salary deduc
tions. In general, employees must determine their con
tributions before the beginning of the year and forfeit 
any unused funds at the end of the year. According to 
industry estimates, there are 18 million FSAs with ap
proximately 2.7 million of them linked to FSA general- 
purpose prepaid cards (SourceMedia Inc., 2005b). 
These cards are linked to approximately $2 billion 
worth of value (Nipple, 2004).

Before FSA prepaid cards, the processing of FSA 
reimbursements was generally paper intensive. In 
figure 7, we diagram the three steps that employees 
must follow to use their pretax dollars for qualifying 
expenses. In step 1, the employer deducts funds from 
the employee’s pay and deposits the funds with the plan 
administrator. In step 2, the employee buys qualifying 
goods and services, using traditional payment means, 
such as cash, check, or debit card. In step 3, the em
ployee requests reimbursement from the benefits ad
ministrator. Upon verifying that the purchases qualify, 
the administrator reimburses the employee. This pro
cess is less convenient for employees because they may 
wait for as long as a month to receive reimbursement 
checks.27 Furthermore, consumers pay twice before re
ceiving reimbursement—first, when funds are deduct
ed from their paychecks and, second, when they pay 
for medical products and services at the point of sale.

Alternatively, employers may offer FSA prepaid 
cards through their benefit administrators.28 In figure 8, 
we diagram an FSA prepaid card transaction. In step 
1, the employer deducts funds from the employee’s 
pay and deposits the funds with the benefits adminis
trator. Unlike in figure 7, the benefits administrator
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then deposits the funds at a prepaid value issuing insti
tution that issues the employee’s prepaid card. In step 2, 
the employee is able to make qualifying purchases. 
The retailer or health service provider is able to receive 
good funds through its financial institution for the 
prepaid value submitted by the employee. These pro
viders pay merchant discounts similar to those that 
are paid for signature-based debit card transactions. 
The time-consuming paper-based verification step is 
eliminated.29

FSA cards offer benefit administrators various 
advantages, such as lower processing, distribution,

and administration costs. These programs 
are generally favorable for employers be
cause when employees contribute pretax 
funds to health care benefit accounts they 
reduce their taxable incomes, which lowers 
their employers’ salary tax liabilities. Pro
viding a more streamlined reimbursement 
process may encourage more employees 
to utilize FSAs. Employees benefit from 
greater convenience and direct access to 
their FSAs. In addition, employees save 
time because they do not submit paper 
claim forms to plan administrators.30

Government benefit transfers
In 1996, the U.S. Congress passed

the Debt Collection Improvement Act that 
required electronic disbursement of most 
federal payments beginning January 2, 
1999. In 2003, the U.S. government dis
bursed $1.3 trillion, and approximately 
78 percent of this sum was paid electron
ically (U.S. Census Bureau, 2006). Most 
government electronic benefits transfers 
(EBT) are performed through ACH credit 
payments. Currently, prepaid cards are 
being used to disburse benefits to those 
without transactions accounts, as well as 
for benefits that restrict the types of pur
chases that can be made with those hinds. 
Prepaid cards allow the federal government 
to meet its mandate to disburse funds 
electronically.

Prepaid government benefit cards 
address the cost and security challenges 
associated with paper-based transfers.
The cards enable disbursers to deliver 
benefits more efficiently, thereby reducing 
the cost of delivering program benefits.
In 1994, a federal EBT task force estimated 
the annual savings to the federal govern

ment would be close to $195 million from the issuance 
of EBT cards, a form of prepaid cards (Humphrey, 
1996). Benefit cards are more effective in reducing fraud 
than paper-based alternatives. Recipients are able to 
redeem their benefits within a day of electronic disburse
ment. Also, recipients face lower prepaid card usage 
fees (in some cases, none) than check cashing fees.

Examples of prepaid applications
In this section, we discuss three specific applica

tions of prepaid products and how each application 
benefits the payment participants. We consider a
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retailer-specific gift card, a payroll card, and the card- 
based food stamp program administered jointly by 
the federal and state governments.

Starbucks Coffee Company
Starbucks Coffee Company, the worldwide chain 

of coffee houses, introduced a prepaid card in Novem
ber 2001, primarily to reduce the processing costs of 
previously issued paper gift certificates.31 Approxi
mately 35 million Starbucks gift cards have been sold, 
with $1 billion of value loaded on them, from 2001 to 
2004 (Starbucks Coffee Company, 2005). Starbucks 
cards account for around 12 percent of sales. Gift 
giving has been a critical factor to the success of the 
card. Between 60 percent to 80 percent of the activity 
on these cards results from users receiving the cards 
as gifts.

As consumers migrate from cash payments to elec
tronic alternatives, Starbucks has been able to lower 
some of its payment processing costs. Transaction 
costs are important to Starbucks because the company 
receives millions of payments monthly and most are 
valued at less than $5 each. Consumers use signature- 
based debit cards or credit cards for up to 25 percent 
of their purchases (Chakravorti and Jankowski, 2005). 
While Starbucks’ cost of accepting cash payments is 
nearly one-third of accepting credit cards or signature- 
based debit cards, the cost of its prepaid card is less 
than cash.

Starbucks prepaid cards have enabled the coffee 
house chain to increase revenue by attracting new cus
tomers and enhancing the loyalty of existing custom
ers. Unlike most consumers who discard their gift 
cards after their initial use, one out of three Starbucks 
card holders reloads value on the cards, suggesting 
these cards are more convenient for some Starbucks’ 
customers than other payment options. The average 
value loaded when a card is activated is $14, and ap
proximately $25 is reloaded on each card.32 The com
pany reports that electronic payments, including 
prepaid cards, provide some speed of service bene
fits. The coffee house chain is able to accept prepaid 
card payments faster than cash, thereby reducing cus
tomers’ wait times.

U-Haul International
As we discussed previously, payroll cards may 

offer an effective alternative to paper-based checks 
for employers of individuals who do not have trans
actions accounts or individuals unwilling to give ac
cess to their accounts. U-Haul International—a 
self-service moving business that rents trucks and 
trailers and sells moving supplies and services—em
ploys 18,000 people across 16 states, and many of
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them are unbanked. The company began offering pay
roll cards to its employees in November 2001 and re
ported savings of up to $500,000 from reduced payroll 
check volumes by the following year.33 Today, U-Haul 
no longer issues payroll checks, and approximately 
17 percent of its employees use payroll cards.

Electronic payments have enabled U-Haul to re
duce its payroll administration costs. Five months 
before U-Haul first offered payroll cards, 57 percent 
of U-Haul employees received payroll checks. U-Haul 
paid its bank a per item fee of $0.25 to process each 
payroll check (Hielscher, 2004). Furthermore, the
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company incurred costs to reissue checks when they 
were lost. Industry estimates for reissuing checks, in
cluding express deliveries to employees, range from 
$10 to $12 per check (Adams, 2005).

After implementing its payroll card program, 
U-Haul reduced its bank fees for payroll disbursements 
to approximately $0.07 to $0.10 per payroll transaction. 
The company saved $60,000 by eliminating overnight 
delivery of reissued payroll checks. As a result of a 
less labor-intensive payroll process, U-Haul was able 
to reduce its payroll administration staff from 15 to 
11 (Stewart, 2004).

U-Haul employees who switched from payroll 
checks to prepaid cards also benefited because they 
experienced quicker and less costly access to funds. 
Previously, some employees waited up to four days 
after payday to receive their paychecks (Mayer, 2004). 
If employees cashed their checks at check cashing out
lets, they likely paid an average surcharge of 3 percent 
of the check’s value (Kiviat, 2003). When U-Haul 
employees switched to payroll cards, they had quicker 
access to their funds on payday. Although employees 
may be charged payroll card maintenance and trans
action fees, access to funds is less costly because aggre
gate fees are lower than check cashing fees. U-Haul 
payroll card holders receive one free ATM cash with
drawal per week and incur $1.50 per transaction fee 
if more withdrawals are made that same week. Further
more, POS debit transactions are free (Institute of 
Management and Administration, 2004). Therefore, 
U-Haul employees who used to cash two $400 pay- 
checks and purchased three money orders for bill 
payments per month for $20.50 would pay signifi
cantly less if they switched to payroll cards—assuming 
that they only make one free ATM withdrawal per 
week, make free POS debit transactions, and pay an 
average payroll card monthly maintenance fee within 
industry norms.

The financial institution that issues U-Haul pay
roll cards also benefits from the company’s migration 
to electronic payments. The financial institution earns 
income from explicit payroll card and funding fees 
and may earn additional revenue from cross-selling 
other payment products to U-Haul employees and 
U-Haul itself.

The Food Stamp Program
The Food Stamp Program is an example of the 

federal and state governments providing benefits to 
qualifying individuals to make certain types of food 
purchases.34 Food stamp benefits were disbursed to 
close to 24 million people, totaling approximately 
$24.6 billion in 2004 (U.S. Department of Agriculture,

Food and Nutrition Service, 2006). For over 30 years, 
food stamp benefits were distributed via paper-based 
coupons, redeemable primarily at grocery stores. Prepaid 
electronic benefits transfer (EBT) cards were intro
duced in Pennsylvania in 1984 as an electronic sub
stitute for paper-based food coupons and were adopted 
by all states in 2004.

Prior to the introduction of EBT cards, the process 
for distributing food stamps and redeeming their value 
was more cumbersome for participants. Food stamps 
were distributed by mail to the recipients or collected 
by them at local benefit offices. The redeemed food 
stamps were processed by banks and physically pre
sented to the issuing agency or paying agent, often a 
Federal Reserve Bank. Funds were transferred from 
the disbursers to the banks, and they were then trans
ferred from the banks to the merchants that accepted 
the payments from the consumers.35

It is difficult to determine cost savings resulting 
from the shift to prepaid cards, given that many food 
stamp programs converted to EBT recently. While in
dustry experts report that larger states had a net cost 
savings from the substitution of EBT cards for paper 
coupons, the evidence for smaller states is not as clear. 
The implementation of new technologies is often as
sociated with relatively high fixed costs that may re
quire years to recoup. Most industry experts agree 
that the substitution of paper-based food stamps with 
EBT cards has significantly reduced fraud, a signifi
cant cost component for the previous paper-based 
coupon system.

Recipients also benefit from electronic disburse
ment of food benefits. They redeem the value of their 
benefits faster with EBT cards than they did with 
paper-based food stamps with no additional cost. Ben
efit recipients receive access to food benefits within a 
day of electronic disbursement. Previously, recipients 
waited for a few days to receive their food stamps. 
Federal and state governments continue to bear all 
food stamp costs.

Merchants of food products that permit purchas
es with EBT cards are better off by accepting EBT 
cards than paper-based food stamps. Previously, mer
chants waited for few days after accepting food stamps 
before receiving good funds. The introduction of EBT 
cards and subsequent elimination of food stamps re
duced the time required to receive good funds.

The successful migration from paper to electronic 
delivery of food stamp benefits has spurred government 
agencies to utilize existing payment card networks to 
disburse benefit payments. Prepaid cards are now be
ing used, along with checks, to deliver benefits to
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those in the TANF (Temporary Assistance to Needy 
Families) Program and the WIC (Women, Infant, and 
Children) Program, as well as other child-care assis
tance and child support payments programs.

Conclusion
While general-purpose prepaid cards may have 

been initially introduced as substitutes for cash trans
actions, today, they are also substituting for checks. 
Although prepaid cards are able to serve some key niche 
payment segments, such as gift, payroll, and employer- 
initiated and government benefit programs, it is un
likely that they will be able to significantly substitute 
for electronic account-based or credit-based payment 
products. Prepaid applications potentially provide a 
more cost-effective means to transfer funds when:
1) recipients of funds do not have transactions accounts;
2) disbursers of funds do not have access to the recipi
ent’s transactions accounts; or 3) the disbursers of 
funds need to restrict where and on what the underly
ing funds can be spent. As with other payment instru
ments, all payment system participants need to be on 
board to spur adoption.

Payment innovations are generally more success
ful when they utilize existing infrastructure and ini
tially target profitable niche markets. General-purpose 
prepaid cards usually utilize existing payment networks 
to clear and settle transactions. In addition, in most 
cases, linking the merchants’ acceptance of general- 
purpose prepaid products with other more familiar 
payment products offered by the same payment net
work allows issuers of prepaid value to provide greater 
value to consumers. Also, in some cases, general-pur
pose prepaid cardholders are able to access ATMs to 
withdraw cash, allowing consumers to convert pre
paid value into an almost universally accepted pay
ment instrument.

Profitable niche markets are those in which the 
cost of existing payment options to some participants 
is sufficiently high to justify the introduction of a new 
payment instrument. The growth of general-purpose 
prepaid cards is dependent on transactors’ benefits and 
their willingness to pay for the provision of services. 
Adoption of prepaid cards in niche markets may re
sult in increased familiarity and confidence among 
payment system participants to spur even wider adop
tion of such products for other payment segments.

NOTES

xFor a discussion about business-to-business payments, see 
Chakravorti and Davis (2004) and Lubasi (2005b).

2During the Free Banking Era (1837-63) in the United States, private 
sector banks issued paper currency. For more details, see Rolnick 
and Weber (1988) and Schreft (1997).

3There is counterfeit risk, but this is generally small. The level of 
counterfeit U.S. notes worldwide is between 0.01 percent to 0.02 
percent (U.S. Department of State, Bureau of International Infor
mation Programs, 2003).

4Whitesell (1992) builds a theoretical model describing the usage 
of various payment instruments based on the dollar value of dif
ferent types of transactions.

5For more details about I-PASS, see Amromin, Jankowski, and 
Porter (2006).

Tor more details about the Navy Cash Card, see Van Hove (2005).

’Humphrey (2004) reports that in addition to replacing cash trans
actions for consumer payments, employee disbursements, and 
smaller-value business purchases, checks were used until 1915 for 
large-value business transactions and interbank transfers. After 
1915, these transactions were and continue to be settled today via 
Fedwire, the large-value payment system operated by the Federal 
Reserve System.

8Merchants accepting checks face the risk that the funds may not 
be available when the check is presented to the consumer’s financial 
institution. The risk that a payment cannot be converted to good 
funds is called settlement risk. Merchants can utilize various

resources to reduce this risk—for example, check guarantee ser
vices, nonsufficient funds fees, and databases identifying accounts 
that are not in good standing.

9Note that checks paid differs from checks written because some 
checks are converted to ACH payments at the point of sale or at 
retail lock boxes.

10In an ACH debit transaction, the payee’s financial institution 
initiates the funds transfer from the payor’s institution. Similar to 
checks, ACH debit payments may be denied because payors do not 
have sufficient funds in their accounts. In an ACH credit transac
tion, the payor’s financial institution initiates the funds transfer to 
the payee’s financial institution. Unlike ACH debit payments, 
ACH credit payments are only initiated when payors have suffi
cient funds in their accounts or have access to overdraft facilities.

11 There are two types of debit card transactions—ones authorized 
by PIN (personal identification number) and ones authorized by 
signature. For more details, see Lubasi (2005a).

12Interchange fees are fees paid by merchants’ financial institutions 
to payors’ financial institutions. These fees exist on credit card and 
debit card transactions. For more details, see Chakravorti (2003), 
Chakravorti and Shah (2003), and Lubasi (2005a).

13For a theoretical model highlighting the benefits of credit for 
both consumers and merchants, see Chakravorti and To (1999).

14For the purposes of its Payment System Development Commit
tee industry roundtable, the Federal Reserve defined prepaid 
cards as those for which the value resides in a remote database. 
When the value is recorded on the cards, then they are called
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stored-value cards (Board of Governors of the Federal Reserve 
System, 2005). In this article, we abstract from this difference 
and refer to both types of cards as prepaid cards.

15Most of the theoretical economic analysis suggested that prepaid 
cards would substitute for small-value cash transactions (Santomero 
and Seater, 1996; Shy and Tarkka, 2002). However, we argue that 
prepaid cards also substitute for account-based payment instruments.

16For more details on retailer-specific prepaid cards, see Van 
Hove (2005).

17Some industry participants strongly caution against interpreting 
estimates of the size and potential growth of the prepaid card mar
ket. For example, Tescher (2006) states: “An incredible number 
of consultants and analysts have churned out research on [the 
prepaid card market’s] size, growth, and potential, yet no one in 
the industry believes the numbers are right.”

18Based on discussions with industry participants, many retailers 
no longer impose expiration dates on their gift cards. When retailers 
do impose expiration dates, consumers are generally given up to 
two years to use the value without penalty.

19Chakravorti and Kobor (2005) argue that payment innovations 
are generally more successful when they utilize existing payment 
infrastructure.

20There are also reloadable cards that allow prepaid value to be 
loaded in the future.

21There are checking accounts that impose per check fees. In most 
cases, financial institutions impose monthly fees or minimum bal
ance requirements instead of per check fees. Furthermore, financial 
institutions generally charge for ATM withdrawals for individuals 
that are not their customers but do not usually charge their own 
customers. Some economists have advocated cost-based pricing, 
under which consumers would pay fees to induce them to use more 
cost effective instruments including prepaid cards (Van Hove, 2004b).

22Bucks, Kennickell, and Moore (2006) report that slightly over 
10 percent of U.S. households do not have checking accounts.
The top three reasons given by these households for not having 
checking accounts are: They do not write enough checks; they do 
not like to deal with banks; and they do not have enough money.

23For the purposes of this example, we assume that the check cashing 
institution is not the employee’s or employer’s financial institution.

24In cases where the employee works remotely, the physical de
livery of checks can be time-consuming and costly.

25There are also payroll cards that use the ATM infrastructure. These 
cards are not as widely accepted as those that use payment networks 
that clear and settle signature-based debit cards.

26This cost estimate assumes weekly payroll, four ATM withdraw
als per month, and four purchases per month.

-'Alternatively, the benefits administrator may make an ACH 
payment resulting in substantially less time for an employee to 
receive the funds.

28Employers may choose to pay all or part of the cost of prepaid 
FSA cards.

29Some health insurance companies are sending documentation 
for qualifying purchases to FSA administrators, who then pay 
employees if funds are available in their FSAs.

30However, sometimes plan administrators may request supplemen
tal documentation, such as itemized product invoices, to verify 
the eligibility of purchases.

31Richard Lautch, vice president and treasurer at Starbucks Coffee 
Company, described the Starbucks prepaid card experience at the 2005 
Chicago Fed payments conference, titled “Innovations, Incentives, 
and Regulation: Forces Shaping the Payments Environment.”
A summary of his comments can be found in Van Hove (2005).

32In 2003, Starbucks introduced the Duetto card, a dual purpose card 
that functions as a prepaid card at Starbucks stores and as a credit 
card elsewhere. Duetto cardholders load approximately 40 percent 
more value on their cards than ordinary Starbucks gift cardholders 
(Simpson, 2004).

33See Institute of Management and Administration (2004). A por
tion of the $500,000 savings is attributed to reducing W-2 paper 
statements.

34Although food stamps no longer exist, the name of the federal 
and state government programs is the Food Stamp Program. There 
are discussions to change the name.

35For more information about federal and state government ben
efit disbursements before the introduction of EBT cards, see 
Humphrey (1996).
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A comparison of U.S. corporate and 
bank insolvency resolution

Robert R. Bliss and George G Kaufman

Introduction and summary
Firms may become financially insolvent. When they do, 
legal processes are required to efficiently and equitably 
resolve the claims of creditors and other stakehold
ers. In the U.S., unlike most other countries, two dis
tinct legal processes exist for resolving the failures or 
bankruptcy of commercial banks and most other cor
porations.1 Underlying these two regimes are different 
assumptions, goals, and strategies for resolution. In 
contrast, in most countries, resolution of bank insol
vencies is guided by the general corporate bankrupt
cy code, although in some of these countries special 
provisions for banks are carved out.2

Bank insolvencies are resolved differently primarily 
because banks provide a vital service in, among other 
things, issuing liquid deposits, which tend to serve as 
money, extending credit, and processing payments. It 
is believed that any interruption in these activities with 
resulting losses would have a more serious adverse 
impact on the economy of the insolvent bank’s mar
ket area than any interruption in the operation of other 
insolvent firms. In order to reduce the possible adverse 
effects of bank insolvency resolution in the U.S., the 
special code for banks, which is contained in the Fed
eral Deposit Insurance Act (FDI Act), differs signifi
cantly from the general federal corporate bankruptcy 
code in a number of ways enumerated in table 1 ?

In particular, the general corporate bankruptcy 
code in the U.S. tends to favor debtors over creditors 
and, especially for large insolvent firms, in-place managers 
and attempted rehabilitation (Chapter 11) rather than 
liquidation (Chapter 7). In contrast, the bank insolvency 
code favors depositors (usually the major class of bank 
creditors) over debtors, and encourages speedy legal 
closure and resolution at the expense of in-place manage
ment and attempts at rehabilitation. Differences with 
the general corporate bankruptcy code are further

widened through an emphasis on formalized early in
tervention prior to insolvency, quick declaration of 
insolvency, prompt termination of the bank charter and 
shareholder control rights, ousting of senior manage
ment, strict enforcement of legal priorities of the dif
ferent creditor classes, potential speed of resolution, 
lack of creditor standing, limited judicial review, and 
administrative, rather than judicial, proceedings. The 
fundamentally different approaches to insolvency reso
lution of banks and nonbanks derive in part from differ
ences in the goals that these procedures seek to achieve.

The next section reviews the history of bank in
solvency laws and procedures as they developed in 
the U.S. Then, we compare the difference in goals of 
nonbank corporate bankruptcy and bank insolvency 
resolution. The following section analyzes differenc
es in a number of the areas enumerated in table 1 be
tween the provisions in the FDI Act for banks and the 
federal bankruptcy code for general corporations. 
Next, we consider the issue of multiple jurisdictions 
that may arise in the failure of large and complex firms. 
The final section concludes.

Robert R. Bliss is the F. M. Kirby Chair in Business 
Excellence at the Calloway School of Business of Wake 
Forest University. George G. Kaufman is the John F.
Smith Professor of Finance and Economics at Loyola 
University Chicago and a consultant to the Federal Reserve 
Bank of Chicago. The authors are indebted for helpful 
suggestions and contributions to Rosalind Bennett, Lynn 
Shibut, and in particular, Michael Krimminger, all of 
the Federal Deposit Insurance Corporation (FDIC), as 
well as to participants in presentations at seminars at the 
FDIC in Washington, DC, the American Institute for 
Economic Research in Great Barrington, MA, Wake Forest 
University, and the Federal Reserve Bank of Chicago; and 
at sessions of the North American Economic and Finance 
Association at the Allied Social Science Association meeting 
in Philadelphia, PA, and the Western Economic Association 
meeting in San Francisco, CA. A longer version of this 
article appears in Bliss and Kaufman (2006a).
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Selected differences between the corporate and banking bankruptcy codes
TABLE 1

Provision Corporate Banking

Objective Maximize value of firm as “going 
concern'or liquidation

Minimize loss to FDIC (least cost 
resolution)

Exception to objective None Systemic risk exemption, if threat to 
stability of financial system

Prefailure intervention By negotiation (voluntary) Statutory (prompt corrective action and 
other statutory grounds) (involuntary)

Initiation
(declaration) of insolvency

Major creditors and/or management 
petition bankruptcy court

Chartering or primary federal regulator

Creditor stays General (explicit) Less general, major exception is 
insured depositors (implicit)

Receiver/trustee Appointed by court FDIC (statutory)

Management of entity during 
bankruptcy

Court appointed management 
(trustee; in Chapter 11 usually the 
existing management initially)

FDIC

Supervisor of receiver/trustee Bankruptcy court FDIC

Structure of process Judicial Administrative

Deviation from priorities Negotiated among stakeholders 1) Systemic risk exemption
2) If consistent with least cost resolution'

Legal standing of creditors By statute None

Creditor representation Representative process None

Creditor approval Unanimous agreement None

Timeliness of bankruptcy initiation Requires default event Regulators can act preemptively

Final word Bankruptcy court FDIC (with limited right of judicial review)

Judicial review and appeal Ex ante Ex post

Legal certainty Weak Strong

Right of offset Variable Strong

Creditor payment form Liquidation—cash
Reorganization—securities of 
reorganized firm

Cash
Receivership certificates

Legal and administrative expenses High Low

Shareholder interests Weak and subject to negotiation Terminated, except for residential value

Post insolvency financing Debtor in possession n.a.

aThis is the position of the Federal Deposit Insurance Corporation, but has not been legally tested. 
Note: n.a is not applicable.

History of U.S. bank insolvency regimes
Bank and nonbank insolvency laws and procedures 

have evolved along different paths in the U.S. Early in 
our history similar procedures and venues applied to 
both types of firms, but with the increase of federal in
volvement in the banking system, the processes diverged.

Article 1, Section 8 of the Constitution of the United 
States authorizes the federal government to “establish 
... uniform laws on the subject of bankruptcies.” Never
theless, Congress was unable to enact a permanent 
bankruptcy code until 1898.4 When a permanent federal

bankruptcy statute was finally enacted, the act specifi
cally exempted chartered banks.5 In this period, states 
dealt with the insolvency of state-chartered banks by 
suspending or not renewing their charters and appoint
ing a receiver. For the most part, the resolution of 
insolvent state-chartered banks by states appears to 
have been conducted similarly to the resolution of 
nonbanks.6 The bankruptcy processes were initiated 
by creditors or state officials who petitioned the courts 
for appointment of a receiver to liquidate the bank. 
The receiver was regarded as an officer of the court
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and accountable to it. Because insolvent banks were 
generally required by law to collateralize their note 
issues with specie or government bonds, note holders 
were typically treated as secured creditors.

Resolution of bank insolvencies appears to have 
been a long-standing distinct concern. Beginning in 
the early 1800s, a number of bills were introduced in 
Congress attempting to provide special bankruptcy 
treatment for state-chartered banks. Although not en
acted, their introduction reflected widespread public 
concern about resolving bank failures, particularly as 
the banks were providing effectively all the country’s 
currency through their note issuance and the notes 
were in wide circulation across state lines, which raised 
federal legal issues. In 1864, Congress authorized the 
chartering of national banks. The National Bank Act 
also provided for the resolution of failed national 
banks by specifying that

... on becoming satisfied ... that any [nation
al bank] association has refused to pay its 
circulating notes ... and is in default, the 
Comptroller [of the Currency] may forth
with appoint a receiver ... under the direc
tion of the Comptroller.
By providing for the Comptroller rather than the 

courts to declare insolvency, terminate the bank’s char
ter, and appoint and direct the actions of the receiver, 
the act recognized the need to resolve banks different
ly than other firms by providing for speedy adminis
trative action outside the slower judicial system.7 The 
statutory bank receiver could be granted powers that 
other receivers were ordinarily not granted.8 The grounds 
for appointment of a receiver for national banks were 
broadened by Congress in 1876 to include operating 
in an unsafe and unsound manner.9 Shortly thereafter, 
states began to modify their insolvency regimes for 
state-chartered banks in a similar fashion. The special 
statutory regime granted state regulators a greater 
role in declaring a bank insolvent and provided for 
the appointment of a statutory receiver independent 
of the courts.10

In 1933, the newly created Federal Deposit Insur
ance Corporation (FDIC) was made the sole receiver 
for insolvent national banks and could be appointed 
receiver by state banking agencies for state-chartered 
banks. This marked a departure from previous practice 
and bankruptcy theory by appointing a major creditor 
as administrator/adjudicator rather than a financially 
disinterested party.11 In addition, the Comptroller was 
granted the authority to appoint the FDIC as a conser
vator, rather than a receiver, if it preferred to attempt 
to rehabilitate the bank, at least temporarily, as a stand
alone entity rather than liquidating or merging it quickly

with a solvent bank.12 The 1933 act reinforced the 
Comptroller’s 1876 powers to preemptively legally 
close banks,13 as it did not require explicit evidence 
of insolvency but only a need “... to conserve the as
sets of any bank for the benefit of the depositors and 
other creditors” (Todd, 1994, p. 2). In 1987, the 
Competitive Equality Banking Act, granted the 
FDIC additional authority to charter a new temporary 
national “bridge” bank14 as an alternative to liquida
tion under receivership or a conservatorship. Bridge 
banks keep all or parts of insolvent banks operating 
under new FDIC-appointed management and FDIC 
ownership while the bank is resolved in an orderly 
manner. In receiverships, the old bank’s charter is re
voked, shareholder control interests are terminated, 
and typically senior management is changed.

In 1991, the FDIC Improvement Act (FDICIA) 
enhanced the powers of the FDIC and Federal Reserve 
by expanding their authority as a state-chartered bank’s 
primary federal regulator to legally close a bank un
der their jurisdiction and appoint the FDIC as its stat
utory receiver or conservator. Previously, this power 
rested solely with the chartering state banking agency, 
although the FDIC could remove insurance coverage. 
FDICIA also expanded and strengthened the powers 
of the primary federal regulators to legally close a 
bank beyond the previously legislated causes of finding 
of insufficient assets to meet its obligations, unsafe 
and unsound banking practices, or threatened losses 
that would deplete the bank’s capital. Included as part 
of the newly enacted prompt corrective action (PC A) 
provisions, the new criterion affirmatively requires 
(rather than merely permits) the appropriate regula
tors to appoint a receiver or conservator within 90 
days (and allowing for two 90-day extensions) of a 
finding that a bank’s book-value tangible equity capi
tal has declined and remained below the “critically 
undercapitalized” ratio to a bank’s total assets. This 
ratio is currently set by the bank regulators at the two 
percent minimum prescribed in the legislation. Thus, 
a bank need not be book-value insolvent or predicted 
to be so in order to be placed into receivership.15 Among 
other things, this provision reduced the discretion of 
bank regulators to decide when to appoint receivers 
(“forbearance”), which often resulted in closure de
lays at a cost of continuing, if not worsening, the in
solvent bank’s losses. These provisions, designed to 
precipitate resolution before an actual event of insol
vency or default, mark another important departure 
from corporate bankruptcy law and provides regula
tors, including the FDIC, with a powerful tool for 
mitigating losses to creditors.
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Lastly, in 1993, the Depositor Preference Act re
ordered the priority of payment of claims on insolvent 
banks to give priority to domestic deposits, generally 
those payable at the bank’s domestic offices, over other 
types of deposits16 and other creditors (though behind 
tax liabilities, unpaid wages, and administrative costs 
incurred by the FDIC in administering the resolution). 
The FDIC, standing in the shoes of insured depositors, 
is on an equal basis with the uninsured domestic de
positors and ahead of general creditors.

Goals of bankruptcy
As noted earlier, banks and general corporations 

are subject to different bankruptcy codes because the 
goals of resolving insolvencies differ for the two types 
of firms. The goals of corporate bankruptcy are not 
explicitly spelled out in the code. Different scholars 
have defined them in various ways. Common elements 
in these definitions include solutions of a collective 
action problem—coordinating the debt collection ef
forts of multiple creditors to maximize overall recovery 
value (Jackson, 1986); maximizing the realized value 
of the bankrupt firm’s assets (Hupkes, 2000); distrib
uting the assets equitably to the creditors17 (Hupkes, 
2000), if it is determined that the firm should be liq
uidated (Chapter 7); or restoring the firm to financial 
solvency by renegotiating creditor claims, if it is de
termined that the firm has “going concern value” 
(Chapter 11) and creditors as a group would be better 
off if the firm is restructured rather than liquidated.

In contrast, the goal of bank insolvency resolu
tion is explicit. It is to achieve a resolution, subject to 
the legally mandated creditor priorities, that “is the 
least costly to the deposit insurance fund of all possible 
methods.”18 This is referred to “as least cost resolu
tion.” In pursuit of this goal, the FDIC is required to 
“maximize the net present value return from the sale”19 
of assets. Because the FDIC and uninsured domestic 
depositors at present have equal priority, achieving 
least cost resolution for the FDIC also achieves least 
cost to uninsured domestic depositors, but not to other 
creditors.

Banking law traditionally considers the impact 
of bank resolution, not only on the bank’s creditors, 
but also on the local economy and financial markets 
more broadly, while bankruptcy procedures focus 
narrowly on the interests of creditors, managers, and 
stockholders. Thus, the bank insolvency code is more 
concerned with adverse externalities for the general 
community. Under FDICIA, the FDIC may, under re
strictive conditions, bypass the least cost resolution 
requirement if adhering to it, and imposing losses on 
uninsured depositors and other creditors, “would have

serious adverse effects on economic conditions and 
financial stability and any action or assistance ... would 
avoid or mitigate such adverse effects.” This is referred 
to as the “systemic risk exemption” (Kaufman, 
2004b). Likewise, in asset sales, the FDIC is directed to 
“... fully consider adverse economic impact. ...” No 
comparable concern for the impact of insolvency res
olution on third parties appears in bankruptcy law.20

To minimize the impact on the economy, bank in
solvency law permits keeping distressed banks in busi
ness temporarily in order to rehabilitate and reprivatize 
them later through an FDIC conservatorship or bridge 
bank. Conservatorship is currently rarely used.21 The 
bridge bank provides a more frequently used alternate 
means of keeping a closed bank operating while the 
final disposition is being worked out.

Most corporate bankruptcies are liquidations 
(Chapter 7), but most large bankruptcies begin as 
Chapter 11 administrations, initially under the con
trol of existing (prefiling) management. Thus, banking 
law places an emphasis on minimizing immediate loss
es to the FDIC and depositors through prompt initia
tion of legal closure and resolution primarily through 
liquidation; while corporate bankruptcy is more likely 
to weigh perceived long-term going concern value. 
That is, banks, even large banks, have their charter 
revoked when they are placed into receivership and 
the bank per se disappears in its old form; on the other 
hand, corporations that file under Chapter 11 generally 
attempt to survive under their own name on a stand
alone basis.

Differences in code provisions
The statutes governing bankruptcy and bank in

solvency resolution in the U.S. differ in many ways, 
some of which are detailed in table 1. This section 
examines a number of the salient areas.

Initiation of bankruptcy
Most corporations are subject to the Bankruptcy 

Code. Involuntary bankruptcy may be initiated either 
by a minimum number of creditors, whose claims are 
in default, or voluntarily by the firm itself in antici
pation of a default or for strategic reasons.22 In either 
case, a petition is made to one of a number of regional 
federal bankruptcy courts. Court approval of the credi
tors’ petition or merely filing a voluntary petition ini
tiates the process.

Unlike corporate bankruptcy law, where either 
creditors or management may initiate the process, 
bank resolution is initiated exogenously by the char
tering agency or the institution’s primary federal reg
ulatory agency, or the FDIC,23 based on one or more
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reasons enumerated in the FDI Act, for example, if 
the relevant authority believes that the bank is not 
being operated in a safe and sound manner, or that the 
bank is unlikely to meet its deposit obligations. Perhaps 
the most significant of the reasons for bank closure, 
since the passage of FDICIA in 1991, is becoming 
“critically undercapitalized” while the bank is still book- 
value solvent, defined as a minimum of two percent 
equity capital to total assets, and possibly even mar
ket-value solvent. Thus, the mandatory critically un
dercapitalized criterion serves as a backstop intended 
to prevent regulators from delaying closing a bank for 
other discretionary prudential reasons.

No such anticipatory initiation of insolvency pro
ceedings is available under the corporate bankruptcy 
laws. However, solvent nonbank institutions (as well 
as banks) which rely heavily on short-term financing, 
are subject to liquidity crises that may precipitate in
solvency if markets believe that a solvent institution 
is insolvent. Creditors can also write acceleration clauses 
into debt and derivatives contracts that are triggered 
short of insolvency and default (for example, “due on 
downgrade” clauses).24 Acceleration, like withdrawal 
of short-term credit, can induce a liquidity crisis leading 
to actual default and insolvency. The downside of 
runs and acceleration as bankruptcy initiation devices 
is that in response to a creditor demands to liquidate 
claims and in an effort to avoid default, an institution 
may engage in forced liquidation of assets at fire sale 
prices, thus destroying value. However, management 
does have the alternative of voluntary filing of bank
ruptcy if it wishes. Thus, while creditors cannot legal
ly initiate insolvency procedures without an act of 
default (as bank regulators can), efforts by creditors 
to withdraw short-term credit or accelerate claims 
may achieve the same result.

Stays
The ability to temporarily prevent creditors from 

pursuing their claims (termed “stays”) is central to the 
corporate bankruptcy process. Stays permit the bank
ruptcy court time to collect and validate claims, to de
termine the best way to dispose of assets in an orderly, 
value-maximizing manner, and to treat all like-priori
ty creditors equally. Stays prevent creditor runs and 
keep contracts in force—the counterparty is bound by 
the contract; claims on the insolvent firm remain pend
ing; and collateral may usually not be liquidated. This 
facilitates the coordination of creditor claims. The abili
ty of bankruptcy courts to impose stays on most credi
tor claims is explicit in the corporate bankruptcy code. 
In Chapter 11 reorganizations, the ability of courts to stay 
contracts is crucial for the firm to preserve productive

capacity (assets) while creditor claims are being 
renegotiated.

Under the FDI Act, the FDIC’s ability to stay is 
limited to requesting a maximum stay of 60 days of 
judicial actions (law suits) to which the closed bank 
is a party or becomes a party. The request must be 
honored by the courts. However, the FDI Act contains 
no general power to stay contracts, including deposit 
contracts. In particular, the FDIC cannot keep con
tracts in force while preventing counterparties from 
exercising their rights under those contracts. Thus, 
unlike bankruptcy courts, the FDIC cannot stay “self- 
help remedies” such as liquidation of collateral, for 
most contracts.25 However, the FDIC as receiver has 
broad powers to disaffirm or repudiate contracts with
in “a reasonable time.” As they cannot compel per
formance under the repudiated contract, the effected 
counterparties’ remedies are limited to ex post damages. 
Unlike the general corporate bankruptcy stay that keeps 
contracts in place, this procedure is more akin to the 
close-out mechanism found in derivatives contracts.26 
When the FDIC terminates a contract, it creates a 
claim that has the status of a general creditor.

Certain qualified financial contracts (for example, 
derivatives master agreements, see Bergman et ah, 
2003) are exempt from the stays that apply to most 
contracts under the corporate bankruptcy code. These 
derivative master agreements contain close-out provi
sions which, when triggered, allow the solvent coun
terparty to immediately terminate the contract (and 
all transactions under the master agreement), net the 
values, and pay the net amount due or file a claim if 
the net amount is owed.27 However, these rights are 
not immediately enforceable for banks placed into 
receivership or conservatorship. The FDIC has the 
power to prevent close-out for one business day in 
the case of receivership and indefinitely in the case 
of conservatorship or for contracts that are transferred 
to a bridge bank, for virtually any reason excepting 
nonperformance (default or failure to meet collateral 
calls).28 Thus, while most contracts, with the exception 
of qualified financial contracts, are automatically stayed 
by courts in the event of a corporate bankruptcy, the 
opposite situation obtains in the event of a bank’s 
insolvency.

Management of the insolvency process
Corporate bankruptcies are resolved in special 

federal bankruptcy courts. The proceedings are judi
cial in nature with each party being represented by its 
own lawyers. The court appoints an agent to coordi
nate the process: For a liquidation, this would be a 
receiver and for reorganization, a trustee. In Chapter
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11 reorganization proceedings, the insolvent corpora
tion’s senior management is usually allowed by the 
court to continue operating the company and has ex
clusive rights to formulate a reorganization plan dur
ing an exclusion period of 120 days. The bankruptcy 
court may, at its discretion, grant extensions of this 
period and has routinely done so in the past.29 Credi
tors may, however, petition the court to appoint an 
independent trustee under certain circumstances. All 
creditors have “standing” to be represented in the pro
ceedings, although the dynamics of voting may lead to 
certain minority blocks being effectively frozen out. 
Each creditor group, and in reorganizations also man
agement and shareholders, must vote to approve the 
plans proposed by management, receiver, or trustee. 
Decisions during the course of the proceedings (for 
example, releasing collateral to secured creditors, 
partial payment of claims, paying employees, new 
post-insolvency—debtor in possession (DIP)—bor
rowing) are taken by the receiver/trustee with the ap
proval of the court (the judge overseeing the case). 
The decisions taken by the court, for instance grant
ing extensions of the exclusion period to allow man
agement to remain in control, may not always be in 
the interests of all existing creditors. However, major 
decisions, such as approval of a reorganization plan, 
are subject to unanimous agreement by all creditor 
classes.30 If a plan is voted down, the parties continue 
to seek agreement, possibly under a new receiver/ 
trustee. Eventually, if the parties cannot agree the court 
can “cram down” the plan that it considers most eq
uitable. Decisions undertaken by the bankruptcy court 
may be appealed to higher courts, and many decisions 
are litigated before they finally take effect.31

In contrast, bank insolvencies are handled in an 
administrative proceeding. The bank’s charter is re
voked and shareholder control interests are terminated 
by the bank’s primary regulator, and senior management 
is removed by the FDIC as receiver or conservator, 
all without involvement of any court.32 Following its 
appointment as receiver or conservator, the FDIC is 
solely in charge. As receiver or conservator, the FDIC 
collects information from the bank, its depositors, and 
other creditors; determines the validity of claims; and 
then, within the confines of the law and its own regu
lations, disposes of the assets and pays off or transfers 
the liabilities. The FDIC unilaterally makes all decisions 
necessary to carry out the liquidation or reorganiza
tion. No separate oversight authority—equivalent to 
the court/trustee relationship—exists. Furthermore, 
once the receiver or conservator is appointed, there is 
no mechanism for creditors, management, or share
holders to participate in the decision-making process

beyond filing claims and providing requested informa
tion. In effect, claimants have no standing and very limited 
rights to appeal decisions before they are executed. 
However, some decisions of the FDIC are subject to 
ex post judicial review, although damages are the only 
available remedy. Other decisions, for instance to dis
allow creditor claims, are not subject to judicial review.33

Priorities, collateral, and offsets
Legal priority, security interests, and right of off

set, where protected, jointly determine what a creditor 
is entitled to under the law.34 Both bankruptcy law 
and the FDI Act provide a list of priorities specifying 
the order in which creditors should be paid off. In 
both cases, the costs of administering the insolvency 
come first. These costs can be very substantial in the 
case of corporate insolvencies. Bris, Welch, and Zhu 
(2004) report the mean (median) ratio of total direct 
expenses—including attorneys’, accountants’, and 
trustees’ fees—as a percentage of reported assets at time 
of filing to be 8.2 percent (2.5 percent) for Chapter 7 
bankruptcies and 16.9 percent (2.0 percent) for Chap
ter 11 proceedings. The bankruptcy code lists a num
ber of unsecured creditor classes that receive favored 
or priority status. However, except for taxes (and for 
bank and financial holding companies, agreements 
with regulators), these are likely to be of little practi
cal importance. The large majority of unsecured cor
porate creditors will find themselves lumped together 
as general creditors.35 In Chapter 11 proceedings, 
creditors are generally paid in securities of the reor
ganized firm, often in more junior securities.

In 1993, the Depositor Preference Act created a 
large, special class of senior creditors, namely domes
tic depositors, including the FDIC through its subro
gation of the insured depositors’ claims, who are given 
priority over other unsecured general creditors.36 In
sured depositors are paid in full by the FDIC, which 
steps into their shoes and assumes (subrogates) their 
claims. Uninsured domestic depositors and the FDIC 
share equally (on a pro rata basis) in any recoveries, 
up to the amount of the deposit liabilities. Any excess 
recoveries are then distributed to general creditors, 
and next to shareholders (including parent company 
equity interests).37 Because of depositor preference, 
general creditors of banks usually recovered a smaller 
percentage of their claims than general creditors of 
nonbank firms.

Commercial law provides mechanisms for credi
tors to establish security interests in the property of 
the debtor through collateralization of their claims.
If the proper legal forms have been followed, bank
ruptcy courts will enforce these rights. Thus, secured
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general creditors may enjoy higher recoveries than 
would unsecured creditors. Banking law discourages 
collateral arrangements on the part of a bank’s depos
itors. In the U.S., generally only U.S. Treasury and 
state and municipal governments can secure their de
posits with collateral. Non-deposit creditors (includ
ing foreign depositors) have greater opportunity to 
secure their claims through collateralization, repur
chase agreements, etc. Federal Reserve lending through 
the discount window is also fully collateralized.

During Chapter 11 rehabilitation, the bankrupt 
firm can contract, with the court’s permission, for ad
ditional debtor in possession (DIP) financing to allow 
it to continue operating. This new debt is effectively 
given priority over the existing, prebankruptcy debt.38 
Such borrowing may reduce ultimate payments to 
existing creditors, if economic firm value continues 
to be eroded. There is no external (financial market) 
DIP financing for banks, although at times financial 
assistance to insolvent banks by the regulatory agen
cies has played a similar role.

While corporate bankruptcy law generally frowns 
on offsets—the canceling of reciprocal obligations to 
arrive at a net amount to be owed or claimed—both 
the courts and the FDIC support offset for bank loans 
and deposits. A solvent bank depositor can offset an 
uninsured deposit he or she is owed by an insolvent 
bank against a performing loan it owes to that bank 
up to an equal face value. This protects the value of 
the uninsured deposit and avoids having it treated as 
a general creditor claim subject to loss. For corpora
tions subject to the bankruptcy code, reciprocal con
tracts are generally treated separately and are not offset. 
Amounts owed by solvent counterparties must be 
paid as they come due, even though the same party 
may be owed funds from the insolvent counterparty; 
the solvent counterparty becomes a general creditor 
for amounts it is owed and is subject to losses. How
ever, nonbank firms are less likely than banks to have 
reciprocal creditor/debtor contracts. Only offset of 
qualified financial contracts, for example, many de
rivatives under master agreements, is supported for 
both banks and nonbanks.

Legal certainty of claims
The dynamics of the corporate bankruptcy pro

cess increases the uncertainties as to both the value 
and timing of creditor recoveries. The straightforward 
priorities of payoff under bankruptcy law only apply 
in liquidation. An essential element of corporate reor
ganization is that creditors participate in a renegotia
tion of their claims, the outcome of which, while subject

to collective approval, may depend as much on bar
gaining power of the different claimants as on their 
theoretical priorities in liquidation. Furthermore, se
curity interests may lead to apparent, if not real, re
distribution between theoretically equal-priority 
creditors. However, the corporate bankruptcy pro
cess, with its use of class voting and the possibility 
of junior holdouts, may reduce at least the present 
value of the aggregate final recovery value. This fre
quently leads to dynamics where more senior credi
tors give up part of their legal claim in the hopes of 
achieving a settlement that yields a larger present- 
value recovery (smaller, more immediate portion of a 
bigger, or at least more certain, pie). Leaving aside the 
possibilities that claims will be disallowed for vari
ous reasons, the precise distributional outcome of re
organization under bankruptcy is uncertain.

Bank insolvencies generally do not suffer from 
this problem. Offset and collateral are usually not 
major issues (particularly, for small and medium 
banks), and depositor preference is usually adhered 
to.39 Absolute priority may be violated in bank insol
vencies under two conditions. Firstly, if the systemic 
risk exemption is invoked and some general creditors 
are made whole, while uninsured depositors and the 
FDIC are not. Secondly, if least cost resolution is 
achieved by transferring some nondeposit liabili
ties—for instance, in-the-money complex financial 
contracts—to a bridge bank at market value rather 
than liquidating them, thus protecting those creditors 
from the credit losses that other general creditors in
cur. Neither of these two conditions is likely to occur 
frequently, but both are more likely to occur in large 
bank failures. Despite the fact that the PCA closure 
rules are stated in terms of a positive minimum equi
ty level, the superimposition of depositor preference 
on least cost resolution may have made foreign de
positors and unsecured general creditors less certain 
about their recovery amounts than domestic deposi
tors. Because the FDIC has equal priority with domestic 
depositors and is senior to other creditors, the general 
creditors’ funds operate as a buffer against its losses 
(effectively capital).40 To the extent the law requires 
that regulators operate to minimize losses only to the 
deposit insurance fund, depositor preference may un
intentionally provide them an incentive to be less ag
gressive in legally closing insolvent banks within the 
discretion available to them under PCA, and the FDIC 
may be less assiduous in disposing of assets of closed 
banks in the most efficient manner. Thus, nondomestic 
depositors and other creditors have an incentive to run 
or collateralize their claims. This potential incentive 
did not exist before depositor preference was adopted
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in 1993. Before this, the FDIC had equal priority 
with all depositors and other creditors and shared 
equally with them in any losses.

Timeliness
The timeliness of insolvency resolution has two 

components: the ability to initiate the process before 
the potential losses to debt claimants become large 
and the ability to resolve the insolvency and pay the 
depositors and other creditors the recovery values of 
their claims in an expeditious manner once it is initiated. 
Prompt legal closure at positive legal capital deprives 
shareholders and managers of the incentive to gamble 
for resurrection at the depositors’ and creditors’ expense 
and minimizes these losses, while prompt resolution 
mitigates both credit losses, if asset values decline, 
and liquidity losses to depositors and creditors, who 
have their funds tied up in the insolvent bank.

As was noted earlier, there is no mechanism for 
nonbank corporate creditors to preemptively precipi
tate a bankruptcy proceeding so as to limit their losses 
except in some instances through runs and accelera
tion, both of which may also exacerbate the losses. 
Absent such creditor-precipitated liquidity crisis, cred
itors must await an event of default that permits them 
a basis for petitioning the court to place the firm into 
bankruptcy. So long as firms can meet current obli
gations, including through asset liquidations, there is 
little that creditors can do even if the firm is believed 
to be insolvent. Managers can and sometimes do file 
for bankruptcy, usually Chapter 11, in anticipation of 
an actual default. However, in such a voluntary action 
the managers may not always be acting solely in the 
creditor’s interests. On the other hand, bank regula
tors have broad powers to legally close a bank on the 
basis that it may get into financial trouble (that is, oper
ating in an unsafe and unsound manner) and a positive 
requirement to close it before it becomes book-value 
insolvent. However, when a bank becomes financial
ly distressed, bank book values are likely to exceed 
market or economic values by increasing amounts, and 
regulators may be unaware of the true economic sol
vency of a bank until it is well and truly economically 
insolvent, particularly for small banks. Nonetheless, 
evidence suggests that in most instances banks are 
resolved with proportionally smaller losses relative 
to combined depositors’ and other creditors’ claims 
than to creditors’ claims in corporate bankruptcies, 
both before and after the establishment of the FDIC.41

Once initiated, the FDIC as receiver can move 
with self-determined speed and has done so in the 
past. The bank may be sold immediately, generally 
over the first weekend, in part or whole; converted

into a temporary bridge bank; and/or liquidated more 
slowly through time. More recently, banks have been 
kept in receivership while the assets are sold.

The FDI Act recognizes the special character of 
bank deposit claims, specifically that because of their 
liquidity they serve as money. Thus, the FDI Act re
quires that “payment of the insured deposits ... shall 
be made by the Corporation [FDIC] as soon as possi
ble” and authorizes the FDIC “to settle all uninsured 
and unsecured claims with a final settlement payment” 
based on average past recovery values in order “to 
maintain essential liquidity and to prevent financial 
disruption.” The FDIC also has the authority to make 
advance dividend payments to claimants based on its 
estimates of recovery values for the bank being re
solved. Like the prompt payment of insured deposits, 
advanced dividends on uninsured deposits minimize 
liquidity losses. However, advanced dividends are 
likely to be less than par value, so that the uninsured 
claimants may suffer credit losses, at least initially. 
Thus, because of the prompt payment of insured deposi
tors at par and the potential for accelerated payment 
of the expected recovery value of uninsured deposits, 
liquidity issues are potentially separate from the time 
in receivership.

Except for insured depositors, whose claims are 
usually settled immediately by transferring the deposits 
to another bank at par value and are made immediate
ly available, both uninsured depositors and creditors, 
once their claims have been approved by the FDIC 
are given receivership certificates. These are paid in 
cash as this becomes available through sale of assets, 
or earlier through the aforementioned advanced divi
dends. The timing and amount of any dividends are 
determined by the FDIC and may be spread over sev
eral months or years. Liquidation of a bank’s assets, 
once it is has been closed, is not immediate and asset 
values may deteriorate as they do in Chapter 11 pro
ceedings.42

Prior to FDICIA, it was common practice to use 
purchase and assumption to resolve bank failures. 
This process transferred all of the insolvent bank’s 
assets and liabilities to an acquiring bank, usually 
over a weekend. This ensured liquidity for all credi
tors, but at the cost of indiscriminately bailing all of 
them out at par value, undermining market discipline, 
and potentially exacerbating moral hazard. Following 
the introduction of least cost resolution in FDICIA in 
1991, purchase and assumption transactions became in
frequent. Initially, the FDIC frequently used its powers 
to make advanced dividend payments to holders of re
ceivership certificates, thus providing a measure of 
liquidity and maintaining the ability to impose credit

Federal Reserve Bank of Chicago 51



losses. Since then, the FDIC has paid advanced divi
dends progressively less frequently and has relied 
more on regular dividends. This has caused liquidity 
losses. But the involved banks have been compara
tively small and the adverse effects have usually 
been limited to the local economy.43

In corporate bankruptcy, the average length of 
time the firm is in Chapter 7 or 11 may be long and 
variable (see Bris, Welch, and Zhu, 2004). Creditor 
liquidity in corporate bankruptcy is tied more closely 
to the time spent in bankruptcy than in bank insol
vency as there are only limited arrangements for pay
ments to creditors before proceeds are received from 
the sale of assets or approval of the reorganization 
plan.44 Thus, the final resolution of banks may be 
faster than for nonbanks, but need not be. Moreover, 
for domestic depositors, bank insolvency usually 
provides some recovery prior to the final resolution.

Multiple jurisdictions
Both bankruptcy and bank insolvency laws and 

procedures reflect an implicit assumption that a single 
venue (court or administrative proceeding) is resolving 
a single firm. This is true for most small firms and many 
small banks. However, single firm/single venue is un
likely to apply for large multinational firms and financial 
institutions. The resulting multiplicity of jurisdictions 
is likely to reduce the efficiency and increase the cost 
of failure resolution.45 The involvement of multiple juris
dictions in the insolvency resolution of a single firm 
can arise for two reasons: international operations and 
organizational structure.46 In both cases, the operation 
of parallel, sometimes adversarial, proceedings can lead 
to problems, with creditors bearing the resulting legal 
costs.47

Multinational firms, be they banks or nonbanks, 
are subject to multiple jurisdictions when they fail. There 
are two approaches to this problem: to treat the firm 
as a single entity and to have one court take the lead 
in guiding the resolution (the universal approach) or 
for each jurisdiction to conduct separate proceedings 
using the assets under its control for the benefit of lo
cal creditors (the territorial approach).

Recent revisions to the U.S. corporate bankruptcy 
laws in the Bankruptcy Abuse Prevention and Con
sumer Protection Act of 2005 have adopted many of 
the provisions of the United Nations Commission on 
International Trade Law (UNCITRAL) model law 
for international insolvencies. This focuses on the 
universal approach. However, both the UNCITRAL 
model law and U.S. legislation specifically exempt 
banks. The U.S. approach to bank insolvency is in
consistent. It is territorial with respect to foreign

banks that have branches in the U.S., and universalist 
with respect to domestic banks having foreign branch
es. U.S. subsidiaries of foreign banks are chartered as 
separate legal entities and are subject to the same res
olution laws and regulation as are domestic banks. If a 
foreign bank with U.S. branches fails, as did the Bank 
of Credit and Commerce International (BCCI) in 
1991, U.S. regulators would seize all assets they can in 
the U.S. and use those to satisfy domestic creditors of 
the branches (including uninsured claimants) before 
passing any surplus to foreign courts for distribution 
to foreign creditors. However, if a U.S. bank with 
foreign offices were to fail, the FDIC asserts claims 
over the worldwide assets of the bank and seeks to use 
those to pay off creditors under depositor preference 
rules which give priority to domestic depositors.

In the U.S., if banks are embedded in bank or fi
nancial holding companies, multiple jurisdictions arise 
because of the different codes that apply to the parent 
and the bank subsidiary. U.S. bank and financial hold
ing companies are nonbank corporations subject to the 
bankruptcy code, while their subsidiary banks are sub
ject to the FDI Act. Where the bank insolvency leads 
to failure of the parent holding company, as is frequently 
the case, or the reverse, which is less frequent, different 
parts of the organization are simultaneously resolved 
in different venues. These simultaneous resolutions 
are occasionally adversarial, particularly, when there 
are significant nonbank assets at the holding company 
level. Conflicts may arise when the FDIC expects to 
suffer losses in the resolution of the bank and seeks to 
extract assets from the holding company, necessarily 
putting it in conflict with the creditors of the holding 
company.

Conclusions
Bank and nonbank insolvency proceedings in the 

U.S. contain significant, and in many respects funda
mental, differences. Central to these differences are 
the ability to quickly initiate proceedings against a 
distressed or insolvent firm, the termination of control 
rights of shareholders and managers, and the use of a 
judicial process overseen by a neutral court versus an 
administrative process overseen by an interested ma
jor creditor. These differences reflect different goals: 
for nonbanks to protect creditors’ rights, for banks to 
mitigate credit losses through prompt closure and li
quidity losses through rapid resolution. Both processes, 
in practice, fail to fully achieve their goals. For non
banks, the control granted managers in Chapter 11 
has created dynamics that undermine creditors’ abili
ty to realize the maximum amount of their claims. 
Supported by the ability to obtain debtor-in-possession
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financing on preferential terms to continue the firm 
in operation, this leads to managers and junior creditors 
extracting concessions that they would not obtain if 
senior creditors controlled the process. The resulting 
protraction of the bankruptcy process is in the interests 
of managers, junior creditors, and the lawyers and other 
professionals involved, but it is disadvantageous to 
senior creditors, unduly expensive and destructive of 
firm value, and has been widely criticized.

If the adverse external effects of bank insolven
cies, including systemic risk, are in fact greater than 
for the failure of other firms of comparable size and 
are primarily directly related to the magnitude of 
credit and liquidity losses at the insolvent banks— 
so that the greater these losses, the greater the adverse 
effects—then a special bank insolvency resolution 
regime designed to minimize or eliminate, if possi
ble, these losses is desirable. A resolution regime that 
encourages timely legal closure at a positive capital 
ratio facilitates these objectives, as does an adminis
trative rather than judicial process.

The FDI Act also appears to provide the FDIC 
with sufficient authority to minimize liquidity losses. 
It can pay insured deposits at par value the next busi
ness day or so and pay advanced dividends on unin
sured deposits against the bank’s estimated recovery 
value as soon as possible, so that consumer access to 
these accounts is not frozen. Liquidity losses may also 
be reduced by transferring loans to a newly chartered 
temporary bridge bank. This permits borrowers at the 
insolvent institution ongoing access to their credit lines.

Bank insolvency resolution has been fairly suc
cessful in reducing credit losses in insolvency by 
legally closing banks more promptly than is the case 
for nonbanks, though the evidence we have is limited

to the sample of relatively small banks that have failed. 
Nonetheless, bank insolvency resolution has fallen some
what short in recent years in reducing liquidity losses 
to uninsured depositors. The means for providing li
quidity available in the law have not always, partic
ularly recently, been utilized in instances where losses 
were imposed on uninsured depositors and other creditors.

Adverse externalities from bank insolvencies 
may be reduced further by reducing uncertainties 
surrounding the bank insolvency resolution process. 
This is achieved in the FDI Act by not only attempt
ing to minimize credit and liquidity losses, but also, 
for the most part, by providing absolute priority, pro
hibiting ex ante appeals of decisions by the receiver 
and limiting ex post appeals, and reducing discretion 
in the application of corrective sanctions on a timely 
basis. The increased certainty may also reduce the in
centives for banks to engage in excessive risk-taking 
moral hazard behavior. Lastly, the incentive for unin
sured deposits to mn may be reduced if the depositors 
are certain that they will suffer no credit losses in the 
resolution process and will have prompt access to 
their funds.

The limited empirical evidence that we currently 
have on the effectiveness of the resolution of bank 
insolvencies since the adoption of PCA and FDICIA 
in 1991 and depositor preference in 1993 and greater 
evidence on the resolution of nonbank insolvencies 
are not entirely informative for comparison of the 
strengths and weaknesses of the two regimes. More
over, most bank insolvencies have been small, while 
we have ample evidence of large nonbank insolven
cies. Thus, a final verdict concerning the superiority 
of one regime over the other waits further observations.

NOTES

1The term “bankruptcy” is derived from the Italian “banca rotta,” 
which means broken bench and refers to the practice of breaking 
a merchant’s bench in the market place when he became insolvent 
(Jackson, 1986, p. 1). We use the term bankruptcy in its generic 
sense of an insolvency proceeding. Strictly speaking bankruptcy 
applies to corporations subject to the bankruptcy code and follow
ing the initiation of bankruptcy proceedings by a court. For banks, 
“bankruptcy” occurs when the bank is placed into receivership or 
conservatorship by its chartering agency or primary federal regu
lator. In neither case is insolvency per se a necessary precondi
tion for an “insolvency proceeding.”

2A review of bank insolvency codes in many foreign countries ap
pears in Hiipkes (2000, 2003).

3The Federal Bankruptcy Code is contained in Title 11 of the 
United States Code. Banks are excluded under section 109 of 
Title 11. Bank closure and insolvency procedure laws are con
tained inter alia in Title 12.

4Congress passed bankruptcy codes in 1800, 1841, and 1867 which 
were repealed in 1803, 1843, and 1878, respectively. The 1898 
law was the first “permanent” general bankruptcy law in the U.S. 
(Jackson, 1986, p. 1). See also Swire (1992).

5Glick (1989).

6Upham and Lamke (1934).

7The act applied only to nationally chartered banks. A number of 
states adopted similar legislation for their banks, giving the state 
regulatory agency the authority to appoint and direct the operations 
of the receiver, although not necessarily granting the receiver all 
the powers granted by the federal statute (Swire, 1992). However, 
a number of states continued to resolve their state-chartered banks 
under their state bankruptcy laws (and courts) as late as 1894 
(Todd, 1994).
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8The duties of a receiver are discussed in Upham and Lamke 
(1934), pp. 22-23.

9Upham and Lamke (1934).

10Swire (1992) and Todd (1994).

’’Provisions in Chapter 11 give management, hardly a disinterested 
party, initial control of the process, but the court, which has no fi
nancial interest, oversees their actions, and reorganization plans 
are subject to collective creditor approval.

12There are two types of conservatorships: A pass-through conservator- 
ship that is used for technical reasons in conjunction with a receiv
ership to facilitate the resolution of a savings institution. A straight 
conservatorship is used as a means of operating the bank on a tem
porary basis under the control of the conservator, without revok
ing the charter. Straight conservatorships have been extremely rare.

13Bank “closure” does not necessarily mean that the bank is physically 
closed and ceases operations, any more than bankruptcy means 
that a nonbank corporation ceases doing business. Early bank clo
sures usually resulted in physical closure and liquidation. Currently, 
most legally closed banks are merged or sold rather than liquidated 
with limited disruption to their customers.

14A bridge bank is a newly chartered national bank, frequently 
under a similar name, owned and operated by the FDIC, to which 
some or all of the bank’s assets and liabilities are effectively trans
ferred when the bank is closed. The life of a bridge bank is statu
torily limited to two years, with two one-year extensions permitted.

15If a bank is resolved at a gain to the FDIC after making all de
positors and other creditors whole, the excess is paid to the old 
shareholders.

16The legal definition of deposit is specified by law and regulatory 
interpretation. Deposits at foreign offices are generally excluded as 
are some types of deposits at domestic offices, for instance, inter
national deposit facilities. See Curtis (2000) for a full discussion. 
For ease of exposition, we will refer to those deposits that qualify 
for deposit insurance (up to allowed limits) under depositor pref
erence as “domestic deposits” or simply “deposits.” Those depos
its that do not qualify, we subsume under the term “foreign deposits.”

’’“Equitably” means according to legally defined priorities and 
within the priority classes on a pro rata basis, taking into account 
valid security interests (collateral) and contractual subordination 
agreements (for example, subordinated debentures). Most creditors, 
including secured creditors (to the extent that their claims exceed 
the liquidated value of their collateral), fall into the “general credi
tor” class. See Bhandari and Weiss (1996) for a collection of ar
ticles on this and related issues in the economics of bankruptcy.

1812 USC 1823 (c) (4) (A) (ii).

1912 USC 1823 (d) (3) (D) (i).

20The failure of corporate bankruptcy procedures to explicitly con
sider externalities does not necessarily reflect an implicit belief 
that corporate failures do not engender significant externalities— 
occasional government bailouts of large corporations, protective 
trade policies, and recurring news stories of the impact of the failure 
of major employers in small towns, suggests otherwise. A more 
likely explanation lies in the origin of corporate bankruptcy law 
in common law with its emphasis on parties “in interest” with legal 
standing (hence, an emphasis on debtor and creditor and not em
ployees, suppliers, let alone local communities). Bank insolvency 
procedures, in contrast, have their origins in regulatory policy 
with a clearer focus on markets and economic effects.

21Conservatorships are used primarily for thrift institutions for 
which there is no authority to charter a bridge bank. Thrift 
conservatorships are, in time, converted to receiverships.

22Examples of strategic motives include fixing open-ended tort 
claims (for example, asbestos litigation), restructuring labor con
tracts, and offloading pension and health plans. Bankruptcy may 
be also be used to sell a firm free and clear of potential claims 
arising from pre-sale events.

23Chartering agencies are the Office of the Comptroller of the 
Currency (OCC) for nationally chartered banks, state bank regu
lator agencies for state-chartered banks and thrift institutions, and 
the Office of Thrift Supervision, (OTS) for federal thrift institutions. 
Primary federal regulators are the OCC for nationally chartered 
banks, the Federal Reserve for state-chartered member banks, the 
FDIC for state-chartered non-Federal Reserve member banks, or 
the OTS for federal thrifts. The FDIC may also appoint itself 
conservator or receiver.

24These clauses require immediate termination of the contract and 
payment in full if contractually stipulated “credit events” occur. 
These credit triggers, such as minimum working capital ratios or 
minimum debt ratings, are designed to terminate contracts in ad
vance of insolvency.

25Simmons (2001).

26See Bergman et al. (2003).

27The benefits and disadvantages of this exemption to the usual 
staying of contracts during an insolvency proceeding are dis
cussed in Bliss and Kaufman (2006b).

28An important question concerns the status of in-the-money 
qualified financial contracts transferred to a bridge or other bank 
or kept in force in a conservatorship. It is possible that the FDIC 
will effectively guarantee the values of these contracts (which 
will continue to fluctuate in response to changes in value of the 
underlying sources of risk), thus removing the element of credit 
risk from these contracts if they are not disavowed (and permitted 
to close out) within the stipulated one business day. It is not clear 
how this would be squared with least cost resolution without in
voking the systemic risk exemption, a complicated and potentially 
time consuming process, since the derivatives counterparties, 
who are technically subordinated to domestic depositors, would 
in effect receive full value on their positions.

29It is not unusual for large Chapter 11 proceedings to remain un
der management control for several years, for example, United 
Airlines remained in bankruptcy for some three years before 
emerging in February 2006 under new ownership. The Bankruptcy 
Abuse Prevention and Consumer Protection Act of 2005 now 
limits extensions of the exclusion period to 18 months for filing 
a management plan and 20 months for approving such a plan.

30Voting is done by creditor classes. Classes are determined by 
the court with the intention that all members of a class have simi
lar interests (priority, security interests, etc.). Voting within credi
tor classes is by claim amount and number of creditors. One large 
creditor cannot freeze out other members of the class, nor can 
one small creditor “hold up” the other members of the class.

31A bankruptcy court typically rules on numerous intermediate 
matters (for instance, the choice of a trustee or disposition of as
sets). The parties may then choose to appeal these rulings, during 
which time the court may stay its own ruling until the appeals are 
resolved.
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32One exception, however, is that the FDI Act grants the directors 
of a bank 30 days following self-appointment of the FDIC as con
servator or receiver in which to file an appeal. This right appears 
to have been rarely exercised and never successfully. No right of 
appeal exists for a primary regulator-initiated bank closure.

33These powers, which go far beyond those enjoyed by a bank
ruptcy trustee or court, have been termed “super powers” by 
Baxter, Hansen, and Sommer (2004).

34“Priority” refers to the order in which various unsecured credi
tor classes are paid to be off from the assets of the bankruptcy es
tate. “Security interest” refers to liens on property that reduce the 
assets available to the estate; mortgages and collateral being com
mon examples. “Offset” is the process of combining (netting) off
setting multiple contracts between the insolvent firm and a given 
counterparty to reduce both the assets available to the estate 
(amounts owed by the counterparty) and unsecured claims against 
the estate (amounts owed to the same counterparty); bank loans 
and deposits are an example.

35A number of creditors have subordinated claims. These include 
subordinated debenture. However, such subordination is contrac
tual rather than statutory. The default priority for creditors under 
the Bankruptcy Code is “general creditor.”

36A number of states had previously provided for depositor pref
erence in their banking legislation, which applied to state-chartered 
banks that were resolved under state laws (Kaufman, 1997). State 
laws, which govern insurance company insolvencies, frequently 
grant policy holders priority over other creditors.

37Nearly all large commercial banks in the U.S. are currently 
fully owned subsidiaries of bank or financial holding companies.

38Most DIP financing of ongoing regular business expenses (for 
example, wages) is classified as “administration expenses” and 
thus enjoys the senior priority that the law awards such costs (in 
both bank and general corporate insolvencies) over other unsecured 
creditors. Under such terms, banks are frequently willing to pro
vide working capital to Chapter 11 insolvencies. It is also possible, 
though rare, for courts to award DIP financing a senior secured 
status displacing previous secured creditors. Bankruptcy proce
dures, though they may not always be successful, are designed to 
ensure that post-filing lending is not employed to obtain preferen
tial recoveries on prefiling debt.

39The insolvency resolution of Superior Bank may be an exception. 
The FDIC negotiated to share the part of the proceeds of litigation 
against the bank’s auditors, Ernst and Young, with the previous 
owners of the failed bank, arguing that this would result in a 
higher total recovery, rather than paying all the proceeds to the 
uninsured depositors. See Johnson (2005).

40See discussion in Kaufman (1997).

41Bris, Welch, and Zhu (2004) and Kaufman (1994).

42It is important to remember that delay does not necessarily pro
duce asset value erosion, though egregious examples of loss of 
value during Chapter 11 proceedings focuses the attention on that 
possibility. Rapid liquidation of assets under adverse market con
ditions or without proper incentives to maximize value can be 
similarly deleterious to the welfare of creditors.

43A history of attempts to deal with liquidity losses in the resolu
tion of bank insolvencies in the U.S. appears in Kaufman (2004a).

44A market may exist for bonds and perhaps equity of firms in 
bankruptcy, allowing those creditors to sell their claims and real
ize their current market value. No pre-existing market currently 
exists for insolvent bank receivership certificates.

45See Bliss (2006) for a full discussion.

46It is possible for creditors of a nonbank holding company sub
sidiary to initiate proceedings in a different jurisdiction than 
creditors of the holding company itself, thus setting up a similar 
multiple-jurisdiction problem. These cases are rare as most do
mestic U.S. bankruptcies are consolidated into a single venue.

47In some instances, one group of creditors may benefit at the ex
pense of another depending on the distributions of claims and as
sets across jurisdictions. For example, in the case of the Bank of 
Credit and Commerce International, U.S. creditors at U.S. branches 
were paid in full, while foreign creditors at foreign branches suf
fered varying degrees of losses.
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