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The Geography of Research and
Development Activity in the U.S.*

Although metropolitan areas ac-
count for less than 20 percent of the 
total land area in the United States, 
they contain almost 80 percent of 
the nation’s population and nearly 85 
percent of its jobs. Put differently, the 
United States has, on average, 24 jobs 
per square mile, but metropolitan areas 
average about 124 jobs per square mile.  

This high degree of spatial con-
centration of people and jobs leads to 
congestion costs, such as increased 
traffic and pollution, and higher hous-
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thors and do not necessarily represent the views 
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n the U.S., metropolitan areas contain the 
largest concentrations of people and jobs. 
Despite some drawbacks, these so-called 
agglomeration economies also have benefits, 

such as the cost savings that result from being close to 
suppliers and workers. Spatial concentration is even more 
pronounced among establishments that do basic research 
and development (R&D). In this article, Kristy Buzard 
and Jerry Carlino show that geographic concentration of 
R&D extends beyond locations such as Silicon Valley. 
In fact, many types of R&D establishments are highly 
concentrated geographically.
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ing costs. Congestion has become so 
severe in London that in February 
2003, the city imposed a fee, cur-
rently £8 a day, on all vehicles enter-
ing, leaving, driving, or parking on a 
public road inside the Charging Zone 
between 7:00 a.m. and 6 p.m., Monday 
through Friday. New York City recently 
considered a similar plan. To offset 
these congestion costs, workers must 
receive higher wages, and higher wages 
increase firms’ costs. 

If congestion costs were the 
only thing resulting from the spatial 
concentration of firms, firms could 
easily disperse to reduce these costs. 
Yet they do not. This is because the 
negative effects of concentration make 

up only one side of the urban ledger. 
The positive effects of agglomeration 
economies — efficiency gains and cost 
savings that result from being close to 
suppliers, workers, customers, and even 
competitors — make up the other. 
Other things equal, firms will have 
little incentive to move if congestion 
costs are balanced by the benefits of 
agglomeration economies. 

While economic activity tends 
to be geographically concentrated, 
spatial concentration is even more 
pronounced among establishments 
doing basic research and development 
(R&D). For example, although the 
United States has more than 3100 
counties, the 50 counties that con-
tain the largest number of R&D labs 
account for almost 60 percent of all 
such labs, while the top 50 counties in 
terms of the overall number of plants 
across all industries account for only 
about one-third of all plants.  

More than most economic activ-
ity, R&D depends on a particular 
byproduct of agglomeration economies 
called knowledge spillovers — the 
continuing exchange of ideas among 
individuals and firms. The high 
geographic concentration of R&D labs 
creates an environment in which ideas 
move quickly from person to person 
and from lab to lab. Locations that 



are dense in R&D activity encourage 
knowledge spillovers, thus facilitating 
the exchange of ideas that underlies 
the creation of new goods and new 
ways of producing existing goods.  

Policymakers view the success 
of areas such as Silicon Valley in 
California, the Route 128 corridor in 
Boston, and North Carolina’s Re-
search Triangle as a miraculous recipe 
for local economic development and 
growth. But are these examples excep-
tions rather than the rule? The answer 
appears to be no. Equally remarkable 
concentrations may be found in many 
other types of R&D activity, such 
as the concentration of R&D in the 
pharmaceutical industry in northern 
New Jersey and southeastern Penn-
sylvania. In this article, we show that 
many types of R&D establishments are 
highly concentrated geographically.  

CLUSTERING OF R&D LABS 
Some studies have looked at the 

geographic clustering of economic 
activity in a particular industry, such 
as manufacturing or advertising. A 
study by Glenn Ellison and Edward 
Glaeser and one by Stuart Rosenthal 
and William Strange find evidence of 
geographic concentration of employ-
ment in many U.S. manufacturing 
industries. The geographic concen-
tration of manufacturing jobs is not 
simply an American phenomenon, as 
Gilles Duranton and Henry Overman 
demonstrate in their analysis of manu-
facturing plants in the UK.  

A study by Mohammad Arzaghi 
and Vernon Henderson looks at the 
location pattern of firms in the adver-
tising industry in Manhattan. They 
report that Manhattan accounts for 20 
percent of total national employment 
in the ad industry, 24 percent of all 
advertising agency receipts, and 31 per-
cent of media billings. They show that 
for an ad agency, knowledge spillovers 
and the benefits of networking with 

other nearby agencies are large but the 
benefits dissipate very quickly with dis-
tance from other ad agencies and are 
gone after roughly one-half of a mile.

Thomas Holmes and John Stevens 
take a broader approach. They used 
employment data for all U.S. indus-
tries, not just manufacturing, and 

not for just a single industry, such 
as advertising. Among the 15 most 
concentrated industries, they find 
that six are in mining and seven are 
in manufacturing; only two industries 
fall outside mining and manufacturing 
(casino hotels and motion picture and 
video distribution).  

Our article differs from past 
studies in two ways. First, rather than 
looking at the geographic concentra-
tion of firms engaged in the produc-
tion of goods (such as manufacturing) 
and services (such as advertising), we 
consider the spatial concentration of 
private R&D activity.1 Second, rather 
than focusing on the concentration 
of employment in a given industry, 
we look at the clustering of individual 
R&D labs.2 To do this, we used 1998 
data from the Directory of American 
Research and Technology to electroni-
cally code the addresses and other 

information about R&D labs. These 
data were not available in a machine-
readable format. Since the directory 
lists the complete address for each 
establishment, we were able to assign a 
geographic identifier (using geocoding 
techniques) to 3,129 R&D labs in the 
U.S. in 1998.3  

A map of the spatial distribution 
of R&D labs reveals a striking cluster-
ing of this activity (Figure 1). In places 
that have little R&D activity, each dot 
on the map represents the location of 
a single R&D lab. For example, there 
is only one lab in Montana, repre-
sented by the dot in Flathead County. 
In counties with a dense clustering of 
labs, the dots tend to sit on top of one 
another, representing a concentration 
of labs. A prominent feature of the 
map is the high concentration of R&D 
activity in the Northeast corridor, 
stretching from northern Virginia to 

Policymakers view the success of areas such 
as Silicon Valley in California, the Route 
128 corridor in Boston, and North Carolina’s 
Research Triangle as a miraculous recipe for 
local economic development and growth. But 
are these examples exceptions rather than the 
rule? The answer appears to be no. 
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1 There are a number of other studies that look 
at innovative output across cities, such as the 
study by David Audretsch and Maryann Feld-
man. What is unique about our article is that 
we present information on local private R&D 
activity, which no one else has done.

2 The study by Paulo Guimarães, Octávio 
Figueiredo, and Douglas Woodward is one of 
only a few other studies we are aware of that 
look at spatial clustering at the establishment 
level. Specifically, they look at the geographic 
concentration of over 45,000 plants in 1999 for 
concelhos (counties) in Portugal. Duranton and 
Overman use plant-level data to study the loca-
tional pattern of UK manufacturing industries. 

3 Our data on individual labs were limited to 
the top 1,000 U.S. public companies in terms 
of R&D expenditure in 1999. The 1,000 
firms cover more than 95 percent of all R&D 
performed by public companies. Many of these 
firms have multiple labs. For example, the 
Lockheed Martin Corporation has 54 labs, and 
General Electric has 26.
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Massachusetts. There are other con-
centrations, such as the cluster around 
the Great Lakes and the concentration 
of labs in California’s Bay Area and in 
southern California. But some states 
that account for a relatively large share 
of the nation’s jobs account for a much 
smaller share of the nation’s R&D 
labs. For example, Texas ranks second 
among states in terms of employment, 
but it ranks eighth in the number of 
R&D labs. Similarly, Florida ranks 
fourth in employment, but 13th in the 
number of labs. 

However, as already noted, recent 
studies have shown that economic 
activity, especially manufacturing, also 
tends to be geographically clustered. 
We will show that R&D activity tends 
to be more spatially concentrated than 
total employment or manufacturing 
employment. There are 3,141 coun-
ties in the U.S., and all of them are 
engaged in some type of economic 
activity. All but 33 counties are en-

gaged in some form of manufacturing 
activity. In contrast, only 519 of these 
counties have at least one R&D lab, 
and far fewer counties have a notable 
concentration of labs. 

A simple way to quantify the 
concentrations of R&D relative 
to establishments in general or to 
manufacturing establishments in 
particular is to first compute each 
county’s share of total R&D labs and 
rank counties by descending order of 
this share. Moving down this ranking, 
we compute a cumulative total for the 
share of R&D labs. Next, we construct 
a similar ranking for establishments 
in general and for manufacturing 
establishments in particular. The top 
50 counties ranked by number of R&D 
labs account for 58 percent of all R&D 
labs, while the top 50 counties ranked 
by number of manufacturing establish-
ments account for only 36 percent of 
all manufacturing establishments and 
only 32 percent of all establishments. It 

appears that R&D labs are more highly 
concentrated than economic activity 
in general and overall manufacturing 
activity in particular. This is important 
because it means the concentration 
of R&D labs doesn’t simply reflect 
the concentration of manufacturing 
activity. Since R&D is more concen-
trated than manufacturing activity, 
this suggests that some factors, such as 
knowledge spillovers, may be a more 
centralizing force for R&D than they 
are for manufacturing activity. 

WHICH R&D LABS CLUSTER? 
Paul Krugman and David Au-

dretsch and Maryann Feldman devel-
oped a “locational Gini coefficient” to 
answer the question of which manu-
facturing industries cluster geographi-
cally. A locational Gini coefficient 
shows how similar (or dissimilar) the 
location pattern of employment in a 
particular manufacturing industry is 
from the location pattern of overall 
manufacturing employment. It does 
this by subtracting a county’s share of 
national employment in manufactur-
ing from the county’s share of national 
employment in a given manufactur-
ing industry, squaring the result, and 
summing over locations to arrive at 
a single number. The squaring of the 
difference in shares means that larger 
differences contribute more than pro-
portionately to the overall value of the 
index. If the squared difference takes a 
value of zero, employment in a particu-
lar industry is allocated across counties 
in exactly the same way as employment 
in manufacturing. That is, this would 
indicate that employment in a given 
manufacturing industry is no more or 
less geographically concentrated than 
overall manufacturing employment. 
At the other extreme, the locational 
Gini coefficient takes on values close 
to one when employment in a given 
industry is completely concentrated in 
one county.  

Location of Total R&D Labs*

* In counties with relatively little R&D activity, the dots on the map represent the location 
of a single R&D lab. In counties having a dense concentration of labs, the dots represent a 
concentration of labs.

FIGURE 1
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Glenn Ellison and Edward Glaeser 
have identified a potential problem 
with the locational Gini coefficient. 
They argue that if an industry consists 
of a small number of large establish-
ments, the locational Gini coefficient 
may take on large values, suggesting 
localization of the industry even if 
there is no agglomeration force behind 
the industry’s location.  They refer 
to this as the dartboard approach to 
geographic concentration, using the 
metaphor of a few darts tossed at a 
dartboard randomly creating a cluster. 
Ellison and Glaeser have developed an 
alternative concentration measure — 
called the Ellison-Glaeser, or the EG, 
index — that controls for an industry’s 
organization.  

Recently, Paulo Guimarães, Oc-
távio Figueiredo, and Douglas Wood-
ward (GFW) have generalized the EG 
index to include the case where the 
data are in the form of establishments 
(labs, in our case) rather than employ-
ment shares, as in the EG index. The 
GFW locational Gini, or the GFW 
index, for R&D labs is constructed just 
like the locational Gini for employ-
ment except each county’s share of the 
nation’s labs in a given industry is used 
instead of the county’s employment 
share for the industry. As before, the 
GFW index for a given industry takes 
on a value of zero when R&D labs in 
the industry are not geographically 
more concentrated than is manufac-
turing employment. Following Ellison 
and Glaeser, Guimarães, Figueiredo, 
and Woodward adjust the GFW index 
to account for the industrial organiza-
tion of the industry in question.  

We use the adjusted GFW index 
as our measure of concentration for 
R&D by industry.4 We find an adjusted 
GFW index of 0.0457 for R&D in the 
average industry at the county level. In 
studying the agglomeration patterns in 
the manufacturing industries, Glenn 
Ellison, Edward Glaeser, and William 

Kerr report an average adjusted Gini 
coefficient of 0.03 for manufacturing 
in 1997 at the metropolitan area level. 
(Since metropolitan areas tend to be 
aggregates of counties, there are more 
counties than metropolitan areas.) 
Thus, our R&D labs appear to be more 
spatially concentrated, on average, 
than is manufacturing activity.5

Our findings indicate that 256, or 
68 percent, of all R&D counties have 
an adjusted GFW index greater than 
zero, suggesting that R&D labs are 
appreciably more concentrated than 
manufacturing employment. Earlier 
we reported that the top 50 counties 
ranked by number of R&D labs ac-
count for 58 percent of all R&D labs, 
while the top 50 counties ranked by 
number of manufacturing establish-
ments account for only 36 percent 
of all manufacturing establishments. 
Thus, the concentration of labs is 
broadly similar when looking at the 
top 50 counties or the adjusted GFW 
index. 

While an adjusted GFW index for 
an industry could have a value greater 

than zero, an important question is: 
Does this represent a significant depar-
ture from the spatial concentration 
of manufacturing employment? We 
performed a simulation procedure to 
determine what value of the adjusted 
GFW indexes constitutes a significant 
departure from the concentration of 
manufacturing employment.6 We find 
R&D labs in 129 of the 376 indus-
tries considered (34.3 percent) are 
significantly more concentrated than 
is manufacturing employment. Thus, 
of the 256 industries with an adjusted 
GFW index greater than zero, only 
about one-half — or 129 industries — 
represent a significant departure from 
the overall concentration of manufac-
turing employment. This shows the 
importance of providing statistical 
tests that determine whether labs in a 

4 See the article by Paulo Guimarães, Octávio 
Figueiredo, and Douglas Woodward for details 
on the construction of the adjusted GFW index 
used in our article as well as a discussion of the 
EG index. Our sample consists of 376 four-digit 
Standard Industrial Classification industries at 
the county level.  We chose to do our analysis 
based on the number of labs in a county rather 
than employment in these labs, since we have 
data on employment for only about one-half of 
the labs in our data set.

5 By construction, the value of both the EG 
index and the adjusted GFW index is directly 
related to the level of aggregation of the geo-
graphic area under consideration. That is, for 
any given industry, the EG indexes and the 
adjusted GFW indexes take on larger values for 
metropolitan areas (aggregations of counties) 
than the indexes do at the county level. Thus, 
our finding of greater average concentra-
tion of R&D labs compared with the average 
concentration of manufacturing employment 
reported in Ellison, Glaeser, and Kerr is even 
more striking, given that the adjusted GFW is 
calculated at the county level and still exceeds 
the average value of the EG index calculated at 
the MSA level. 
  

6 To develop measures of statistical significance 
for the adjusted GFW indexes, we partitioned 
our industries into six nonoverlapping groups 
based on the number of R&D labs in a given 
industry. The first group consists of industries 
that have between two and nine labs. The 
second group consists of industries with 10 to 30 
labs, while the third group consists of industries 
with between 31 and 50 labs. The fourth group 
consists of industries with between 51 and 100 
labs, while the fifth group consists of industries 
with 101 to 200 labs. The final group consists 
of industries with more than 200 labs. For each 
group, we performed a simulation procedure to 
produce a probability distribution for the adjust-
ed GFW index. In the simulation we randomly 
allocated labs to counties while maintaining 
the counties’ share of national manufacturing 
employment. Therefore, if a given county has a 
relatively high share of the nation’s manufactur-
ing jobs, the county is more likely to randomly 
be assigned more R&D labs, too. For each group 
the simulation produces a value for the adjusted 
GFW index. For each group, we performed 
1,000 simulations and formed a probability 
distribution for the adjusted GFW indexes.  
From the distribution we can calculate critical 
values (one that’s positive and one that’s nega-
tive) that allow us to say that we are 95 percent 
certain that any value that exceeds the critical 
value indicates that labs in that grouping are 
significantly more concentrated than is the ac-
tual distribution of manufacturing employment. 
Similarly, any value that falls below the critical 
value indicates that labs in that grouping are 
significantly more dispersed than is the actual 
distribution of manufacturing employment. 



given industry are significantly more 
concentrated (significantly more dis-
persed) than is the actual distribution 
of manufacturing employment. 

Our measure of concentration, the 
adjusted GFW index, has a maximum 
value of about one for R&D in five in-
dustries.7 However, there are only two 
R&D labs in each of these industries, 
so it’s not surprising to find a large 
value for the adjusted Gini index if the 
two firms are located in proximity to 
one another.8 Among industries with 
20 or more labs, R&D tends to be most 
concentrated in the oil and gas field 
machinery industry, the computer stor-
age devices industry, and the electron-
ic computer industry (see the Table).9  

Until now, we have looked at the 
concentration of R&D labs relative 
to the concentration of manufactur-
ing employment. We would also like 
to know whether labs in a particular 
industry (such as pharmaceuticals) are 
more or less concentrated than overall 

TABLE

Concentration of R&D Labs for
Selected Industries

Industry
Number 
of Labs

Adjusted GFW
Indexa

Concentrated Industriesb

Oil & Gas Field Machinery 22 0.33

Tires and Tubes 14 0.12

Crude Petroleum & Natural Gas 14 0.10

Computer Storage Devices 34 0.08

Motor Vehicles & Car Bodies 26 0.06

Electronic Computers 57 0.06

Semiconductors 278 0.03

Prepackaged Software 359 0.03

Motor Vehicle Parts 134 0.03

Optical Instruments and Lenses 36 0.03

Computer-Integrated Systems Design 105 0.02

Radio and TV Communication Equipment 185 0.02

Dispersed Industriesc

Wood Household Furniture 11 -0.01

Gaskets, Packing, and Sealing Devices 11 -0.01

Industrial Valves 14 -0.01

Plastic Plumbing Fixtures 11 -0.01

Gray and Ductile Iron Foundries 12 -0.01

a The adjusted GFW index for a given industry shows the sum of the squared differences of the 
share of employment in manufacturing from the share of labs in a given industry, adjusted to 
account for the industrial organization of the industry under consideration. 

b R&D labs in the selected industries are significantly more concentrated than manufacturing 
employment (5 percent level of significance). 

c R&D labs in the selected industries are significantly more dispersed than manufacturing 
employment (5 percent level of significance). 
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7 They are hog production; the production of 
brooms and brushes; the production of fiber 
cans, tubes, and drums; the bottled and canned 
soft drinks and carbonated waters industry; 
and the rolling mill machinery and equipment 
industry.

8 There is a negative relationship between the 
size of the adjusted GFW index and the number 
of labs in an industry. However, this relationship 
is not strong: a correlation coefficient of -0.09 
that is only marginally significant (at the 10 
percent level).

9 In this article, our index of concentration (the 
adjusted GFW index) compares the concentra-
tion of R&D labs in a given industry to the con-
centration of manufacturing employment in that 
industry.  Instead of using manufacturing em-
ployment as the benchmark when constructing 
the adjusted GFW index, we could have used 
manufacturing establishments as the benchmark. 
In general, there’s a moderate correlation (a 
Spearman’s rank correlation coefficient of 0.56) 
between the industry ranking under the two al-
ternative benchmarks for R&D industries with 
significant adjusted GFW indexes and with 20 
or more labs. Following Guimarães, Figueiredo, 
and Woodward, we report the adjusted GFW 
index using manufacturing employment as the 
benchmark in this article to make our findings 
consistent with past studies, such as the one by 
Ellison and Glaeser. 
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R&D labs. To get this information, we 
recalculated the adjusted GFW index 
to reflect the geographic concentration 
of labs in individual industries relative 
to the overall concentration of R&D 
labs (as opposed to the overall concen-
tration of manufacturing employment).  
We find that 314, or 84 percent, of all 
R&D labs have an adjusted Gini index 
greater than zero; however, we find 
that R&D labs in only 105 of the 376 
industries (28 percent) considered are 
significantly more concentrated than 
overall R&D labs.10 It’s not surprising 
to find less concentration of R&D 
by industries when the comparison is 
to overall R&D labs than when the 
comparison is to overall manufactur-
ing employment (34.3 percent), given 
that R&D labs already tend to be more 
concentrated than manufacturing 
employment.  Still, for the majority 
of industries (72 percent), labs at the 
industry level tend not to be more spa-
tially concentrated than labs overall.  

Maps of R&D activity for individ-
ual industries (for example, software, 
Figure 2; pharmaceuticals, Figure 3; 
and chemicals, Figure 4) confirm the 
findings of the adjusted  GFW indexes 
in that the location pattern of R&D 
activity for the majority of industries is 
broadly similar to the location pat-
tern of overall R&D activity. That is, 
R&D activity for most industries tends 
to be concentrated in the Northeast 
corridor, around the Great Lakes, in 
California’s Bay Area, and in southern 
California.  

Location of Software R&D Labs

FIGURE 2 

Location of Pharmaceutical R&D Labs

FIGURE 3 

10 We performed a simulation procedure to 
determine what value of the adjusted GFW 
indexes constitutes a significant departure 
from the concentration of total R&D labs. The 
simulation procedure is similar to the procedure 
used when the reference was manufacturing 
employment, except we now randomly allocate 
labs to counties while maintaining the coun-
ties’ share of national R&D labs, as opposed to 
the counties’ share of national manufacturing 
employment. 
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As indicated, there are a number 
of exceptions to the general pat-
tern of geographic concentration 
just described. One exception is 
R&D activity in the oil and gas field 
machinery industry, which tends to 
be concentrated in Texas, especially 
in the Houston area, and accounts 
for about 60 percent of the labs doing 
R&D in this industry (Figure 5). An-
other exception is the location of R&D 
activity in the motor vehicle and car 
body industry, which tends to be con-
centrated in Michigan, especially in 
the Detroit area, and which accounts 
for just under 40 percent of the labs 
doing R&D in this industry (Figure 6). 
This industry comprises establishments 
primarily engaged in manufacturing 
motor vehicle parts and accessories.  

WHY DO R&D LABS CLUSTER?
Economists have developed a 

number of theories to explain firms’ 
tendency (not just R&D labs) to 
cluster. Firms may attempt to minimize 
transport costs by locating close to a 
natural resource used as an input, or 
to their suppliers, or to their markets. 
Or firms may cluster to share inputs 
such as specialized workers. Finally, 
firms may cluster to take advantage 
of knowledge that “spills over” when 
firms are located near one another. 
Among these, the sharing of inputs 
and especially of knowledge spillovers 
is likely to be most important for R&D 
firms when choosing a location.

Knowledge Spillovers. Econo-
mists have identified two types of 
knowledge spillovers thought to be im-
portant in understanding the location 
pattern of R&D labs: MAR spillovers 
and Jacobs spillovers.11 While these 

Location of Chemistry R&D Labs

FIGURE 4 

Location of Oil and Gas Field Machinery
R&D Labs

FIGURE 5 

 
11 MAR spillovers are so-called because in 
1890 Alfred Marshall developed a theory of 
knowledge spillovers that was later extended 
by Kenneth Arrow and Paul Romer — hence, 
MAR. In 1969, Jane Jacobs developed another 
theory of knowledge spillovers.
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theories were originally developed to 
explain the concentration of industries 
in general, we think they are particu-
larly important to an explanation of 
the clustering of R&D labs. More than 
most industries, R&D depends on new 
knowledge. Often, the latest knowl-
edge about technological developments 
is valuable to firms but only for a short 
time. Thus, it behooves firms to set up 
shop as close as possible to the sources 
of information. The high spatial con-
centration of R&D activity facilitates 
the exchange of ideas among firms and 
aids in the creation of new goods and 
new ways of producing existing goods.  

MAR spillovers. According to 
the MAR theory of spillovers, the 
concentration of establishments (labs 
in our case) in the same industry in a 
common area helps knowledge travel 
among labs and their workers and 
facilitates innovation and growth.12 
Employees from different establish-

ments in the same industry exchange 
ideas about new products or new ways 
to produce goods. Often, knowledge is 
tacit and not easily codified and there-
fore requires face-to-face contact to be 
effectively transmitted. Having firms 
concentrated in a particular area is 
an efficient way to produce new ideas, 
leading to innovation and growth. 
People’s ability to receive ideas or 
knowledge is then influenced by their 
distance from the source of the ideas; 
communicating ideas is harder over 
longer distances. Stuart Rosenthal and 
William Strange consider the impor-
tance of input sharing, matching, and 
knowledge spillovers for manufactur-
ing firms at the state, county, and ZIP 
code levels. They find that the effects 
of knowledge spillovers on the agglom-
eration of manufacturing firms tend to 
be quite localized, influencing agglom-
eration only at the ZIP code level.13 

For example, many semiconductor 

firms have located their R&D facilities 
in the Silicon Valley because the area 
provides an environment where semi-
conductor firms can develop new prod-
ucts and new production technologies. 
Often, information about current 
developments in the semiconductor in-
dustry is shared informally. In her 1994 
book, AnnaLee Saxenian describes 
how gathering places, such as the 
Wagon Wheel Bar located only a block 
from Intel, Raytheon, and Fairchild 
Semiconductor, “served as informal 
recruiting centers as well as listening 
posts; job information flowed freely 
along with shop talk.” Other examples 
include the Route 128 corridor in 
Massachusetts, the Research Triangle 
in North Carolina, and biotechnology 
and medical technology software firms 
in suburban Philadelphia. 

Jacobs spillovers. Jane Jacobs 
believed that knowledge spillovers are 
related to the diversity of industries 
(diversity of labs in our case) in an 
area, in contrast to MAR spillovers, 
which focus on firms in a common 
industry. Jacobs argued that an indus-
trially diverse environment encour-
ages innovation. Such environments 
include knowledge workers with varied 
backgrounds and interests, thereby fa-

Location of Motor Vehicle and Car Body
R&D Labs

FIGURE 6 

12 Edward Glaeser, Hedi Kallal, Jose Scheink-
man, and Andrei Shleifer, who coined the term 
MAR spillovers, pulled these various views on 
knowledge spillovers together in their article. 
  
13 Several other studies have found that knowl-
edge spillovers dissipate rapidly with distance. 
See, for example, the articles by Mohammad 
Arzaghi and J. Vernon Henderson; David 
Audretsch and Maryann Feldman; Wolfgang 
Keller; and Jed Kolko. The extent to which 
innovations in communication technologies are 
rendering face-to-face contacts obsolete is not 
so clear.  Jess Gaspar and Edward Glaeser argue 
that improvements in telecommunications tech-
nology increase the demand for all interactions. 
So while technology may substitute for face-to 
face contact, this effect is offset by the greater 
desire for all kinds of interactions, including 
face-to-face contact.



  Business Review  Q3  2008   9www.philadelphiafed.org

cilitating the exchange of ideas among 
individuals with different perspec-
tives. This exchange can lead to the 
development of new ideas, products, 
and processes.

As John McDonald points out, 
both Jane Jacobs and John Jackson 
have noted that Detroit’s shipbuilding 
industry was the critical antecedent 
leading to the development of the 
auto industry in Detroit. In the 1820s, 
Detroit mainly exported flour. Because 
the industry was located north of Lake 
Erie along the Detroit River, small 
shipyards developed to build ships for 
the flour trade. R&D in the shipbuild-
ing industry led to refinements and the 
adaptation of the internal-combustion 
gasoline engine to power boats on 
Michigan’s rivers and lakes. As it 
turned out, the gasoline engine, rather 
than the steam engine, was best suited 
for powering the automobile. Several 
of Detroit’s pioneers in the automobile 
industry had their roots in the boat 
engine industry. For example, Olds 
produced boat engines, and Dodge re-
paired them. In addition, a number of 
other industries in Michigan supported 
the development of the auto industry, 
such as the steel and machine tool in-
dustries. These firms engaged in R&D 
that led them to produce many of the 
components required to make cars.

While other factors could be at 
work, the adjusted GFW indexes ap-
pear to support Jacobs’ diversity view, 
in that R&D labs for the vast majority 
of industries (almost three-quarters) 
tend to exhibit a common overlap-
ping pattern of concentration. David 
Audretsch and Maryann Feldman used 
the U.S. Small Business Administra-
tion’s innovation database and focused 
on innovative activity for particular 
industries within specific MSAs. They 
found less industry-specific innovation 
in MSAs that specialized in a given 
industry, a finding that also supports 
Jacobs’ diversity thesis.

The Role of Natural Advantage. 
While it’s tempting to argue that the 
broadly similar geographic clustering of 
R&D labs in many different industries 
is suggestive of Jacobs externalities, 
this conjecture is simply based on vi-
sual inspection of a map (Figure 1).  Ja-
cobs spillovers are one possible way to 
account for the common overlapping 
pattern of concentration among R&D 
labs, but other forces might be at work. 

One such source is the natural advan-
tages an area offers to firms that locate 
there. An area’s natural advantages, 
such as climate, soil, and mineral and 
ore deposits, could explain the loca-
tion of some R&D labs. For example, 
oil deposits, an essential ingredient 
for testing equipment, may be largely 
responsible for the concentration 
of R&D labs in the oil and gas field 
machinery industry (one of the most 
highly concentrated industries, accord-
ing to our adjusted GFW indexes) in 
Texas, especially in the Houston area. 
But the draw of ore deposits seems to 
be industry-specific and is therefore 
unlikely to account for the common 
overlapping pattern of concentration 
among R&D labs in many different 
industries. Of course, if R&D labs tend 
to be drawn to areas offering amenities 
such as pleasant weather, proximity to 
the ocean, and scenic views, this could 
explain the overlapping concentration 
in amenity-rich locations, such as the 
concentrations found in California. 
While local amenities might explain 
some of the concentrations of labs, the 
vast majority of R&D labs tend to be 
highly concentrated in the country’s 

Rust Belt region, an area relatively low 
in amenities.

Another natural advantage that 
an area may have lies in its workers 
and institutions, especially its uni-
versities. Universities are key players 
not only in creating new knowledge 
through the basic research produced 
by their faculties but also in supply-
ing a pool of knowledge workers on 
which R&D depends. It is well known 

that Silicon Valley and the Route 128 
corridor became important centers for 
R&D as a result of their proximities to 
Stanford and MIT. AnnaLee Saxenian 
describes how Stanford’s support of 
local firms is an important reason for 
the Silicon Valley’s success. Two of 
Stanford’s star engineering professors, 
John Linvill and Fred Terman, not 
only drew some of the best and bright-
est students to Stanford, but they also 
trained their students (and encouraged 
them) to seek careers in the semicon-
ductor industry.

There is also evidence that 
an area’s human capital can be an 
important type of natural advantage. 
In a 2007 paper, Gerald Carlino, 
Satyajit Chatterjee, and Robert Hunt 
looked at the effect of a metropolitan 
area’s human capital (the share of 
the adult population with at least a 
college education) on the area’s ability 
to innovate (measured by patents per 
capita). Of the things these authors 
considered, by far the most powerful 
effect on local innovation is generated 
by local human capital. Specifically, 
a 10 percent increase in the share of 
the adult population with at least a 

Universities are key players not only in 
creating new knowledge through the basic 
research produced by their faculties but also 
in supplying a pool of knowledge workers on 
which R&D depends.
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college degree is associated with an 8.6 
percent increase in patents per capita. 
Since the share of a metropolitan area’s 
population with at least a college de-
gree varied by a factor of almost six in 
the sample used in Carlino, Chatterjee, 
and Hunt’s paper, the implied gains in 
innovation are substantial.

There is also general evidence that 
R&D at local universities is important 
for firms’ innovative activity. David 
Audretsch and Maryann Feldman, and 
Luc Anselin, Attila Varga, and Zoltan 
Acs found evidence of localized knowl-
edge spillovers from university R&D 
to commercial innovation by private 
firms, even after controlling for the 
location of industrial R&D. However, 
Carlino, Chatterjee, and Hunt found 
that R&D at local universities has 
only modest effects on local innovative 
activity. They found that a 10 percent 
increase in R&D intensity of local 
universities is associated with less than 
a 1 percent increase in patent intensity. 

Evidence on MAR vs. Jacobs 
Spillovers. To more formally address 
the issue of the importance of industri-
al diversity, or, alternatively, specializa-
tion, we conducted a simple experi-
ment. Recall that we have only one 
adjusted GFW index for each industry. 
These industry indexes can, however, 
be used to construct an overall adjusted 
GFW index for each metropolitan 
county. This is done by weighting each 
industry’s adjusted GFW index by the 
share of the county’s total establish-
ment accounted for by that industry. 
The industry-weighted adjusted GFW 
indexes for a given county are then 
summed to arrive at an overall ad-
justed GFW index for each metropoli-
tan county. The overall adjusted GFW 
index for a county can be correlated 
with a widely used index of industrial 
diversity.14 By construction, a county 
is said to be more highly specialized 
or less diversified as the value of the 
diversity index increases. Recall that as 

the value of the adjusted GFW index 
increases, the extent of the spatial 
concentration of labs in the industry 
also increases. A positive correlation 
between the overall county adjusted 
GFW index and the specialization in-
dex means that as the county becomes 
more specialized industrially, its labs 
are also becoming more geographically 
concentrated. This evidence favors 
MAR spillovers.15 

On the other hand, if the geo-
graphic concentration of labs tends 
to increase as the specialization index 
decreases — indicating that an area is 
more industrially diverse (or less spe-
cialized) — this negative correlation 
provides evidence in favor of Jacobs 
spillovers.  We found a positive and 
highly significant correlation between 
the overall county adjusted GFW 
index and the specialization measure, 
evidence favoring MAR spillovers. 

While a more definitive conclu-
sion awaits a more complete analysis, 
the evidence provided in this article 
tends to support the importance of 
both Jacobs spillovers (visual inspec-
tions of maps) and MAR spillovers 
(statistical correlation) for R&D labs.16

CONCLUSION 
Most countries make sustained 

economic growth a principal policy 
objective. Although many factors 
contribute to economic growth, recent 
research has found that innovation 
and invention play an important role. 
Innovation depends on R&D, and 
R&D depends on, among other things, 
the exchange of ideas among individu-
als. The high spatial concentration of 
R&D labs creates an environment in 
which ideas move quickly from person 
to person and from lab to lab. That 
is, locations that are dense in R&D 
activity encourage knowledge spill-
overs, thus facilitating the exchange 
of ideas that underlies the creation of 
new goods and new ways of producing 

existing goods. 
Finally, the study by Saxenian pro-

vides a cautionary note for policymak-
ers who view the success of areas such 
as Silicon Valley as a recipe for local 
economic development and growth. 
While investing in science centers to 
attract R&D activity is fairly common 
in the U.S., Saxenian’s study suggests 
that creating the right corporate cul-
ture to make the centers successful is 
more challenging. Instead of targeting 
industries, we suggest that policymak-
ers consider strategies that help to 
establish a good business environment 
and which are conducive to attracting 
and retaining highly skilled workers. 
Glaeser and co-authors’ study suggests 
that local policymakers need to focus 
on life-style issues because they are 
important in attracting and retaining 
high-skill workers. One such policy is 
providing good public schools. Other 
policies might focus on reducing urban 
crime and providing amenities such as 
clean streets and public parks. BR

14 County-level specialization was measured 
using a Herfindahl index. A Herfindahl index 
measures diversification or, inversely, specializa-
tion. It is calculated by squaring and summing 
the share of establishments accounted for by 
each industry in a given county. The squaring of 
industry shares means that the larger industries 
contribute more than proportionately to the 
overall value of the index. Thus, as the index 
increases in value for a given county, this im-
plies that the county is more highly specialized 
or less diversified industrially.  

15 We have 847 metropolitan counties in our 
sample. The correlation coefficient is 0.0148 
and is significant at the 1 percent level. The 
coefficient is small in magnitude because the 
average value for the diversity index is 75 times 
as large as the average value for the county 
adjusted GFW index. Despite the relatively low 
value of the correlation between the county 
adjusted GFW index and the diversity index, 
the relationship between these variables is 
economically significant, displaying an elasticity 
of almost one in value. 

16 A more complete analysis of the role of MAR 
vs. Jacobs spillovers on the clustering of R&D 
labs should also control for an area’s natural 
advantages as identified in this article.
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steadily in the postwar U.S.1 economy, 
indicating that the economy has be-
come wealthier over time.

The smooth rise of productiv-
ity shown in the figure might suggest 
that all firms partake equally in the 
nation’s productivity growth. Joseph 
Schumpeter (1883-1950), one of the 
most influential economists of the 
20th century, observed that anyone 
who thought so would completely miss 
the “essential fact about capitalism,”2 

which, he argued, is the process of 
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Productivity growth is the engine 
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growth is responsible for rising living 
standards in the world. 
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— labor productivity — for the U.S., 
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in the nation’s productivity growth. Rather, 

according to economist Joseph Schumpeter’s theory, firms 
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1 Labor productivity is defined as the value of 
output less intermediate inputs (both values ad-
justed for inflation) produced per unit of labor 
input (measured as man-hours).

“creative destruction.” In his famous 
book, Capitalism, Socialism, and De-
mocracy, he summarized this process 
as one that “incessantly revolutionizes 
the economic structure from within, 
incessantly destroying the old one, 
incessantly creating a new one.” Of 
course, many other economists have 
deeply appreciated the importance of 
creative destruction in capitalism. For-
mer Federal Reserve Chairman Alan 
Greenspan, for instance, argues in his 
latest book that creative destruction 
is the only way to increase productiv-
ity and therefore the only way to raise 
average living standards on a sustained 
basis. These readings suggest that 
the turbulent process of creation and 
destruction lurks beneath the smooth 
rise in aggregate productivity. 

Underlying Schumpeter’s astute 
observation is the fact that firms are 
very different from each other: They 
differ in terms of their managerial abil-
ities, their location, their organization, 
and their know-how. These differences 
mean that some firms take better 
advantage of new knowledge and ideas 
than others. New and existing firms 
that adapt to new knowledge cause the 
decline and eventual demise of other 
firms. Schumpeter emphasized that 
this process of creative destruction 
is an “evolutionary process” whereby 
“every element of it takes considerable 
time in revealing its true features and 
ultimate effects,” and thus “we must 
judge its performance over time.” 

2 The first view is consistent with Adam Smith’s 
view of economic growth. See Leonard Naka-
mura’s article for detailed characterizations of 
the differences between Smith’s and Schum-
peter’s views.      
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This article surveys recent stud-
ies that examine the role of creative 
destruction in aggregate productivity 
growth. These studies seek to under-
stand the link between the productiv-
ity of individual business units and 
aggregate productivity, paying particu-
lar attention to the role that the birth 
and death of firms plays in the growth 
of aggregate productivity. Although 
Schumpeter’s idea of creative destruc-
tion has been around for more than 60 
years, it is only in the last 20 years or 
so that economists have had access to 
data that make it possible to quantify 
— and establish beyond doubt — this 
“essential fact about capitalism.”

LINKING INDIVIDUAL AND 
AGGREGATE PRODUCTIVITY

To understand how growth in 
aggregate productivity depends on 
the process of creative destruction, 
we need a way to link individual 

productivities to aggregate productiv-
ity. Although there are various ways 
to make this link, I will focus on the 
one proposed by Lucia Foster, John 
Haltiwanger, and C.J. Krizan. Their 
method is to take a weighted average 
of individual establishment produc-
tivities and it allows us to express 
aggregate productivity as the sum of 
four components, each of which has 
intuitive economic meaning.3 

The first component represents 
the productivity growth of establish-
ments that continuously exist between 
two dates. Obviously, if the productiv-
ity of these continuing establishments 
grows, aggregate productivity will 
grow. This first component is called 

the “within component,” reflecting 
the fact that this term captures the 
productivity gains that occur within 
each continuing establishment. 

A second component takes into 
account the changes in aggregate 
productivity that result from changes 
in the relative size of establishments 
with different productivity levels. 
Even if the productivity of continu-
ing establishments were to remain 
constant, aggregate productivity could 
change because of changes in the size 
of the establishments with different 
productivity levels. For instance, if 
more productive establishments were 
to expand employment over time and 
less productive establishments were to 
shrink, aggregate productivity (which 
is a weighted average of individual pro-
ductivities) will grow. This component 
is called the “between component.”

The two components above 
measure the effects of changes in 
individual productivities or changes 
in employment shares. Because these 
two components are calculated by 
fixing either the shares or the level of 
individual productivities, they do not 
capture the effects of how the changes 
in the individual productivities and 
the changes in shares are correlated. 
The “cross component” measures this 
correlation. The positive correlation 
shows up as a positive contribution. 
Similarly, the negative correlation 
shows up as a negative contribution. 
More specifically, if the establishments 
with faster-growing productivity are 
also the ones that are increasing their 
shares of employment, it shows a posi-
tive contribution. Again, similarly, if 
the establishments with slower-growing 
productivity are also the ones that are 
decreasing their shares of employment, 
it shows a positive contribution. The 
case of the positive correlation sounds 
reasonable in that one may think 
that establishments that have higher 
productivity growth expand their em-

FIGURE

Labor Productivity
(output per hour)

Note: Shaded areas indicate recessions.

3 Note that in the literature I review in this 
article, an individual unit is a business establish-
ment (or plant) that may be part of a larger firm. 
For this reason, I refer to an individual unit as 
an establishment rather than as a firm.
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ployment shares over time, while those 
that have lower productivity growth 
shrink their shares. However, it is also 
possible that those that are reducing 
employment faster than others (for ex-
ample, more aggressively restructuring) 
are more rapidly improving their pro-
ductivity. When the two are negatively 
correlated, the cross component shows 
the negative contribution to aggregate 
productivity growth. 

The last component measures 
the effects of the births and deaths of 
establishments. If new establishments 
have higher-than-average productiv-
ity, their presence will contribute to 
growth in aggregate productivity. If 
exiting establishments have lower-
than-average productivity, that, too, 
contributes to productivity growth. 
The sum of these two subcomponents 
is called the “net entry component.” 
Clearly, this term is directly related 
to Schumpeter’s notion of creative 
destruction. 

The Process of Creative De-
struction and the Accounting 
Framework. While the net entry 
component has a direct connection to 
the notion of creative destruction, it is 
important to recognize that the other 
components are also influenced by it. 
For instance, invention of a superior 
technology by a new entrant may 
encourage incumbent firms to improve 
their own technologies. In the ac-
counting framework above, this effect 
will show up in the within component. 
Another possibility is that the inven-
tion of new technologies induces 
resource reallocation (for example, 
workers change jobs) across incumbent 
establishments. This reallocation will 
clearly affect the between component.

Of course, the actual effects of 
creative destruction are likely to be 
more varied and subtle than any ac-
counting framework can fully reveal.4 
Nevertheless, this simple framework 
can shed considerable light on what 

actually happens in each establishment 
as new technologies emerge and old 
technologies die out. 

CREATIVE DESTRUCTION AND 
PRODUCTIVITY GROWTH IN 
MANUFACTURING 

Net Entry Accounts for 30 
Percent of Productivity Growth over 
a 10-Year Period.  Table 1 reports the 
contribution to productivity growth 
in the manufacturing sector.5 The 
first row shows the breakdown over a 

10-year period between 1977 and 1987. 
The first column of the row shows 
that aggregate labor productivity, 
defined as real output divided by total 
hours (number of workers times hours 
worked per worker), grew 21 percent 
over this period. The four columns 
next to the aggregate growth rate are 
the shares of contributions of the four 
terms explained above.

According to the first row, the 
within component (77 percent) and 
the net entry component (29 percent) 
are the main contributors to produc-
tivity growth over this 10-year period. 
This latter finding is consistent with 
creative destruction. The next three 
rows in Table 1 present the contri-
bution of the four components for 

three five-year periods: 1977-1982, 
1982-1987, and 1987-1992. Overall, 
it is somewhat difficult to clearly 
characterize the results. However, we 
can make two observations. First, the 
contribution of net entry is always 
around 20 percent, regardless of time 
period. Note that relative to the result 
for 10-year productivity growth, the 
contribution of net entry is smaller. 
This is consistent with the idea that 
the effects of creative destruction are 
more apparent over a longer horizon. 

The second observation we 
can make from Table 1 is that the 
contribution of the between com-
ponent is higher when overall pro-
ductivity growth is lower (and vice 
versa). Specifically, it is highest during 
1977-1982, when productivity growth 
is low compared with the other two 
periods. This result in Table 1 is based 
on coarse data observations, that is, 
only three observations of five-year 
productivity growth. However, a recent 
study by Yoonsoo Lee, which breaks 
down the annual productivity growth 
in manufacturing from 1973 through 
1997 using a similar method, also finds 
that the between component is higher 
when aggregate productivity growth 
is slower. To put this observation into 
perspective, we can note that aggregate 
productivity tends to move together 
with the business cycle, which implies 
that reallocation of workers from less 
productive establishments to more 
productive ones intensifies during the 
cyclical downturns. 

New and More Productive 
Establishments Displace Old and 
Less Productive Ones. Now, let’s look 

Invention of a superior technology by a new 
entrant may encourage incumbent firms to 
improve their own technologies.

4 Deeper understanding of the creative destruc-
tion process requires development of the 
appropriate theoretical framework. Readers who 
are interested in such attempts can refer to a 
recent paper by Markus Poschke and the refer-
ences therein. 

5 The data in Table 1 are based on tables in the 
article by Lucia Foster, John Haltiwanger, and 
C.J. Krizan.
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TABLE 1

Productivity Decomposition
(Manufacturing Sector)

Source: Foster, Haltiwanger, and Krizan, 2001, Tables 8.4 and 8.7. Sum of the four components equals the overall growth rate. Numbers in paren-
theses indicate the share of overall productivity growth explained by each component, calculated by dividing the contribution of each component by 
the overall growth rate (expressed as percent). The share is negative when the component contributes negatively to overall growth. 

more closely at the role of net entry in 
10-year productivity growth. The four 
columns in Table 2 report productivity 
levels of the following three types of 
establishments: (i) those that existed 
in 1977 but disappeared 10 years later, 
(ii) those that did not exist in 1977 
and appeared 10 years later, and (iii) 
those that continued to exist through-
out the 10-year period. All numbers 
are expressed relative to the average 
productivity level in 1977 of the estab-
lishments that existed throughout the 
10-year period.  

The table shows an interest-
ing pattern. The first column (0.83) 
indicates that the average productivity 
of the establishments that failed to sur-
vive the 10-year period was 17 percent 
lower in 1977 than that of the estab-
lishments that successfully survived 

the same 10-year period. One can 
think of these displaced establishments 
being replaced by new establishments, 
which first appeared in 1987. The 
average productivity level of these new 
establishments in 1987 is given in the 
second column of the table. Observe 
that these new establishments on aver-
age had much higher productivity than 
that of the displaced establishments 
(1.11 vs. 0.83). This pattern is clearly 
consistent with Schumpeter’s creative 
destruction insight that new and more 
productive firms push out old and less 
productive ones. 

Learning and Selection Play 
Important Roles in the Evolution 
of Aggregate Productivity. However, 
another important insight from this 
table is that these new establishments 
do not necessarily enjoy the highest 

productivity when they appear in the 
market. This is reflected in the fact 
that the average productivity of these 
entering establishments is lower than 
the productivity of establishments 
that continue to exist throughout the 
10-year period (1.11 vs. 1.20). This 
observation is consistent with the 
idea that “selection” and “learning” 
play important roles in the evolution 
of establishment-level productivity. 
Note first that those establishments 
that continue to exist throughout 
the period (that is, survive) do so 
because they are able to achieve high 
productivity. One can view this as the 
“selection” process over time. Further, 
even though new entrants presumably 
have some advantages (especially over 
old, exiting firms) — for example, be-
cause they can take advantage of new 

Overall
Growth

Rate
Within 

Component
Between 

Component
Cross 

Component
Net Entry 

Component

1977 - 1987 21.32
16.42
(77)

-1.71
(8)

-2.98
(-14)

6.18
(29)

1977 - 1982 2.54
3.10

(122)
2.16
(85)

-3.23
(-127)

0.51
(20)

1982 - 1987 18.67
15.50

(83)
2.43
(13)

-2.80
(-15)

3.55
(19)

1987 - 1992 7.17
6.74
(94)

2.37
(33)

-3.51
(-49)

1.51
(21)



technology or a good location — their 
observed productivity is not necessarily 
higher than the pre-existing “selected” 
establishments, since it takes time for 
these new entrants to “learn” the new 
technology and building organizational 
capability also takes time. Of course, 
some of these new entrants may disap-
pear, failing to survive the competi-
tion, and only productive establish-
ments will again be selected over time. 

These facts are consistent with 
Schumpeter’s assertion that creative 
destruction is an evolutionary process. 
As Schumpeter suspected, the facts 
point to the presence of rich micro-
level dynamics, whereby the gradual 
process of learning and selection plays 
a key role in diffusing and propagating 
technological improvements. 

CREATIVE DESTRUCTION AND 
PRODUCTIVITY GROWTH IN 
RETAIL TRADE 

So far we have looked at the role 
of creative destruction in the manu-

facturing sector. But the service sector 
employs the bulk of the U.S. work-
force. For example, in 2007, 84 percent 
of nonfarm business employees were 
employed in service-providing indus-
tries.  Unfortunately, data limitations 
prevent us from carrying out a similar 
analysis for the entire service sector. 
But Foster, Haltiwanger, and Krizan 
have made an important attempt to 
look at a key segment of the service in-
dustry, namely, the retail trade sector. 
While the analysis covers only one ser-
vice industry, it is of particular interest 
given that the retail trade sector is 
large, employing more than 15 million 
workers (2007), which amounts to 11 
percent of total nonfarm business em-
ployment. Moreover, it has undergone 
massive restructuring and reallocation 
since the late 1980s. In particular, it 
has changed its ways of doing busi-
ness, mostly because of the adoption of 
advanced information technology (for 
example, improved inventory and sales 
tracking).

Productivity Growth in Re-
tail Trade Is Mostly Driven by Net 
Entry. Table 3 considers aggregate 
productivity growth in the retail trade 
sector over the 10-year period and the 
contributions of the four components. 
According to the table, the net entry 
component accounts for virtually all 
(98 percent) of the productivity growth 
over the 10-year period. Compared 
with the corresponding figure for the 
manufacturing sector, it is much larger, 
indicating the importance of net 
entry in the retail trade industry. This 
finding is consistent with the fact that 
job creation and destruction in this 
industry are explained mostly by the 
entry and exit of establishments.

Another interesting finding in Ta-
ble 3 is the large negative contribution 
of the cross term. As I discussed be-
fore, the cross component contributes 
positively if establishments with higher 
productivity growth also have higher 
employment growth or if establish-
ments with lower productivity growth 
have lower employment growth. Thus, 
a negative contribution of this term 
implies that higher productivity growth 
at the establishment level is associated 
with lower employment growth and 
lower productivity growth is associated 
with higher employment growth. This 
appears counterintuitive if one expects 
more productive establishments to 
expand employment over time and less 
productive establishments to shrink 
employment over time. However, cau-
sality can go in the other direction as 
well: Downsizing of employment may 
have enhanced productivity growth for 
some establishments over the period. 

Establishment Births Are 
Driven by Expansion of Continuing 
Firms, While Establishment Deaths 
Come from Firms’ Deaths. Table 4 
presents the breakdown of net entry’s 
contribution. The entry and exit col-
umns of the table indicate that entry 
and exit account equally for net entry’s 
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Exiting
Establishments

in 1977

Entering 
Establishments 

in 1987

Continuing 
Establishments 

in 1977

Continuing
Establishments

in 1987

0.83 1.11 1.00 1.20

TABLE 2

Relative Labor Productivity for
Exiting, Entering, and Continuing Establishments 
(Manufacturing Sector, 1977-1987)

Source:  Foster, Haltiwanger, and Krizan, 2001, Table 8.9. Each column gives the average productivity 
level of each type of establishment, relative to the average productivity level of establishments in 1977 
that existed throughout the 10-year period 1977-1987. Existing establishments: establishments that 
existed in 1977 but disappeared in 1987. Entering establishments: establishments that did not exist
in 1977 but appeared in 1987. Continuing establishments: establishments that existed in both
1977 and 1987.
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large, positive contribution.6 Foster, 
Haltiwanger, and Krizan’s analysis does 
not stop there; the authors explicitly 
consider how much of the entry and 
exit of establishments reflects the entry 
and exit of firms as opposed to the en-
try and exit of establishments. Remem-
ber that the unit of observation in the 
analysis so far has been an “establish-

ment,” which is defined by the physical 
production site (whether a manufactur-
ing plant or a retail store). This defini-
tion leaves ownership of the establish-
ments out of the analysis. However, 
bringing the notion of firms into the 
analysis, especially for the retail trade 
sector, provides a richer picture of 
creative destruction. Table 4 indicates 
that the positive contribution of entry 
comes mostly from entering establish-
ments of continuing firms, whereas the 
large contribution of exit comes from 
exiting establishments of exiting firms. 
The authors further distinguish firms 
depending on whether the parent firm 

is a single-unit or a multi-unit firm that 
operates locally (one state), regionally 
(two to five states), or nationally (more 
than five states). The findings can be 
summarized as follows:
• For continuing establishments, multi-

unit firms have a large productivity 
advantage over single-unit firms. 
Establishments operating locally, 
regionally, and nationally are, on 
average, 10.9 percent, 18.3 percent, 
and 24.1 percent more productive 
than single units.

• Among exiting establishments, the 
least productive are the single units. 
These units are 20.9 percent less 

Overall
Growth

Rate
Within 

Component
Between 

Component
Cross 

Component
Net Entry 

Component

1987-1997 11.43
1.83
(16)

2.74
(24)

-4.46
(-39)

11.20
(98)

TABLE 3

Productivity Decomposition (Retail-Trade Sector)

Source:  Foster, Haltiwanger, and Krizan, 2006, Table 3. Sum of the four components equals  the overall growth rate. Numbers in parentheses 
indicate the fraction of overall productivity growth explained by each component, calculated by dividing the contribution of each component by the 
overall growth rate (expressed as percent). The fraction is negative when the component contributes negatively to overall growth. 

TABLE 4

Productivity Decomposition: Contributions of Firm Entry and Exit
 (Retail-Trade Sector 1987-1997)

Source:  Foster, Haltiwanger, and Krizan, 2006, Table 3. The numbers indicate the fraction of overall productivity growth explained by each compo-
nent, calculated by dividing the contribution of each component by the overall growth rate (expressed as percent). The number in the first column 
(98) corresponds to that in parentheses in the last column of Table 3. Entering establishments (firms): establishments (firms) that did not exist in 
1987 and appeared in 1997. Existing establishments (firms): establishments (firms) that existed in 1987 but disappeared in 1997. Continuing firms: 
firms that existed in both 1987 and 1997.  

6 As in the case of the manufacturing sector, the 
pattern of reallocation is consistent with the 
idea that less productive plants are replaced by 
more productive plants (selection effects) and 
those new plants experience more rapid pro-
ductivity growth than more mature incumbents 
(post-entry learning effects). 

Continuing
Firms

Entering
Firms

Continuing
Firms

Exiting
Firms

98 54 37 17 45 3 42

Net Entry of Establishments
Entering Establishments   Exiting Establishments
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productive relative to the continu-
ing single units, on average. The 
most productive among the exiting 
establishments are those affili-
ated with a national chain. These 
establishments are actually slightly 
more productive than the continu-
ing single-unit establishments (+1.9 
percent).

• Among entering establishments, those 
associated with a national chain 
have a very large productivity ad-
vantage over single-unit incumbents 
(+24.7 percent). 

Clearly, these findings are consis-
tent with views in the popular press 
that describe the demise of “mom and 
pop” stores and the increasing pres-
ence of large national chains. The 
creative destruction process has played 

a crucial role in the productivity gains 
in the retail trade industry.   

SUMMARY 
The availability of rich establish-

ment-level data over the last 15 years 
or so has made it possible for research-
ers to assess Schumpeter’s assertion 
regarding the importance of creative 
destruction in aggregate productivity 
growth. 

Recent empirical studies indeed 
find that creative destruction plays 
a significant role in shaping the 
evolution of aggregate productivity: 
The evidence shows that new and 
relatively more productive establish-
ments displace older and relatively 
less productive ones. However, new 
establishments are not necessarily the 

most productive: While new entrants 
have some advantages over existing es-
tablishments — for example, they can 
take advantage of new technology or a 
good location — it takes time for them 
to fully exploit these advantages. 

The facts reviewed in this article 
point to the importance of creative de-
struction but only hint at how creative 
destruction actually works. To fully 
appreciate these facts, economists have 
begun to build models that explicitly 
connect establishment-level decisions 
to aggregate outcomes. These models, 
together with the accumulating em-
pirical evidence on establishment-level 
dynamics, promise to further enrich 
our understanding of creative destruc-
tion. BR
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Date T Date T+1

Establishments Output per worker Number of workers Output per worker Number of workers

A 3 10 6 20

B 2 10 4 10

C 1 10 ---- ----

D ---- ---- 4 10

Total 2 30 5 40

Example of Productivity Decomposition

 
This appendix provides a simple example to better understand the four components of aggregate productivity 

growth discussed in the text. 

www.philadelphiafed.org

APPENDIX

In this example, I go through the decomposition of 
the productivity difference between the two dates T 
and T+1. At each point in time, there are only three 
establishments: at date T, they are establishments 
A, B, and C, and at date T+1, they are A, B, and D. 
That is, establishment C, which existed at date T, is 
replaced by a new establishment D, at T+1. The first 
two columns of the table summarize the information 
at date T. Each number in the first column gives 
the productivity (output per worker) of the three 
establishments, while the next column gives the total 
number of workers. The last row is economy-wide 
productivity, which can be calculated as a weighted 
average of the establishment-level productivities:

Productivity of A * (Employment share of A) + 
Productivity of B * (Employment share of B) + 
Productivity of C * (Employment share of C) = 

3(10/30)+ 2(10/30)+ 1(10/30) = 2.

One can verify that aggregate productivity in period 
T+1 is 5 by doing the same calculation.  Between the 
two dates, aggregate productivity goes up by 3 (=5-2), 
which amounts to a 150 percent increase in aggregate 
productivity. I now go over how to decompose overall 
improvement of productivity into four components. 
1. Within component: This term measures the 

contribution of continuing establishments 
to productivity improvements. It is simply a 

weighted average of changes in the productivity 
of continuing establishments, namely, A and 
B, in this example. To measure the effect of 
productivity changes that occurred “within” those 
establishments, employment shares are fixed at the 
levels of date T: 

(Change in productivity at A) *(A’s employment 
share at Date T)+ (Change in productivity at 
B) *(B’s employment share at Date T) = (6-3)

(10/30)+(4-2)(10/30)=5/3.

 In this example, establishments A and B 
experienced productivity gains of 3 and 2, 
respectively. They are averaged by using their 
employment shares at date T.  

2. Between component: This term measures how 
much of the overall productivity gain comes from 
the shift of employment from less productive 
establishments to more productive establishments: 
Even if the productivity levels of the existing units 
do not change over time, overall productivity 
can change simply because reallocating workers 
to more productive units improves overall 
productivity. It is calculated as a weighted average 
of the changes in employment shares, where the 
weights are productivity at the initial date, T, 
relative to overall productivity.
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(Change in A’s share)*(Productivity difference 
of A from overall productivity at Date T) + 

(Change in B’s share)*(Productivity difference of 
B from overall productivity at Date T) = (20/40-

10/30)(3-2)+(10/40-10/30)(2-2) = 1/6.

 The calculation in the first set of parentheses 
shows that the employment share of establishment 
A increased from 1/3 to 1/2. Since establishment 
A had a productivity level of 3, which is higher 
than the average productivity level of 2, this term 
contributes positively. Similarly, the calculation 
in the second term captures the fact that the 
share of establishment B decreased, but it had the 
same productivity level as aggregate productivity 
and thus makes no contribution to aggregate 
productivity. 

3. Cross component: This term is less intuitive, but it 
is simply computed by multiplying changes in shares 
and changes in productivity and summing them 
across all continuing establishments:

(Change in productivity at A)*(Change in A’s 
share) + (Change in productivity at B)*(Change 
in B’s share) = (6-3)(20/40-10/30)+(4-2)(10/40-

10/30) = 1/3.

 Establishment A increased both its employment 
share and its productivity, and thus the first term is 
positive. However, part of this positive contribution 
is offset by the second term, which is negative 
because the share of establishment B decreased. 

4. Net entry component: This term represents the 
difference between the contributions of the entry 
and exit components. The contribution of entry is 
expressed as a weighted average of the productivity 
of entering establishments relative to overall 

productivity at the initial date, T. In this simple 
example, there is only one entering establishment, 
namely, D. It is therefore computed as:

(Productivity difference of D from overall 
productivity at Date T)*(D’s share at Date T+1) 

= (4-2)10/40=1/2

Note that at the initial period, establishment D 
has a higher productivity level, 4, than the overall 
productivity level of 2, and this positive contribution 
is multiplied by the share of employment at date 
T+1. Similarly, the contribution of exits is expressed 
as a weighted average of the productivity of exiting 
establishments.  

(Productivity difference of C from overall 
productivity at Date T)*(C’s share at Date T) = 

(1-2)10/30=-1/3

 The calculation in the parenthesis reflects 
the fact that the productivity level of establishment 
C is lower than the average level at date T. Relative 
productivity is weighted by the employment share: 
1/3. The net entry term is calculated as a difference 
between the two terms:

(Contribution of entry) – (Contribution of exit) 
= 1/2-(-1/3) = 5/6.

The exit of establishment C contributes positively to 
changes in overall productivity because establishment 
C had lower-than-average productivity, while the entry 
of establishment D also makes a positive contribution 
because it has higher-than-average productivity. This 
pattern is consistent with creative destruction. 
Summing over all four components we find that 
5/3+1/6+1/3+5/6=3, which indeed gives the aggregate 
productivity gain observed between the two dates.

APPENDIX (continued)
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 Ten Years After:
What Are the Effects of Business Method Patents

in Financial Services?*

*The views expressed here are those of the au-
thor and do not necessarily represent the views 
of the Federal Reserve Bank of Philadelphia or 
the Federal Reserve System.

n recent years, the courts have determined 
that business methods can be patented and 
the United States Patent and Trademark 
Office has granted some 12,000 patents 

of this sort. Has the availability of patents for business 
methods increased the rate of innovation in the U.S. 
financial sector? The available evidence suggests that 
there has been no significant change in the aggregate 
trend of R&D investments made by financial firms. 
In this article, Bob Hunt discusses how recent court 
decisions and proposed federal legislation may change 
how firms enforce their patents. In addition, he outlines 
some of the remaining challenges that business method 
patents pose for financial companies.

A decade has passed since Ameri-
can courts made clear that methods 
of doing business could be patented. 
Since then, the U.S. Patent and Trade-
mark Office (USPTO) has granted 
more than 12,000 of these patents, 

of which only a small share has been 
obtained by financial firms. A num-
ber of lawsuits have been filed, and a 
number of financial settlements, some 
involving significant sums of money, 
have occurred. 

Has the availability of patents for 
business methods increased the rate of 
innovation in the U.S. financial sector? 
This is a difficult question to answer, 
in part because our official measures 
are not well suited for estimating 

research activity in financial services. 
Nevertheless, the available evidence 
suggests that there has been no signifi-
cant change in the aggregate trend of 
R&D investments made by financial 
firms. 

Business method patents are 
probably here to stay. But recent court 
decisions and proposed federal legisla-
tion are likely to change how firms 
enforce their patents. These changes 
should mitigate some of the concerns 
raised about business method patents: 
that the claimed inventions are not 
new, are not sufficiently novel to justify 
the award of a patent, and are being 
enforced in ways that increase busi-
ness risk to financial firms. Neverthe-
less, significant challenges remain. In 
particular, the boundaries of the rights 
being granted in at least some business 
method patents are not sufficiently 
clear. Ambiguity over these boundaries 
creates uncertainty for both the own-
ers of these patents and their competi-
tors.  

BACKGROUND
A patent is a grant of the legal 

right to exclude others from making, 
using, or selling the patented invention 
for a limited period of time. If the pat-
ent is infringed, the patent owner may 
sue the infringer to recover lost profits. 
Sometimes the patent owner is able to 
obtain an injunction — a court order 
that prevents the alleged infringer 
from continuing to make, use, or sell 
the patented invention. For reasons 
described below, an injunction is a 
very powerful legal weapon in patent 
litigation.

But not all inventions qualify 
for patent protection. To qualify, an 
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invention must satisfy a number of 
statutory requirements, including what 
the law describes as nonobviousness. 
This prevents the grant of a patent 
for an invention that would have 
been obvious to a practitioner in the 
relevant field at the time the invention 
was made. In other words, a patentable 
invention must be more than a trivial 
extension of what is already known 
(the prior art).

As an example, consider one of 
the patents examined in the Supreme 
Court decision in Graham v. Deere.1 
The claimed invention was a com-
bined sprayer and cap used on bottles 
of household chemicals. The essen-
tial elements of the sprayer had been 
developed by others, but they had 
never been assembled in this particular 
way, which made possible the use of 
automated bottling equipment. As a 
result, the product was highly suc-
cessful. While the Supreme Court 
acknowledged that long-felt need and 
commercial success might suggest the 
invention was nonobvious, in the end 
it decided otherwise because the dif-
ferences between the product’s design 
and that of pre-existing products were 
minimal.

Patentable Subject Matter. In 
the U.S., assuming the criteria just de-
scribed are also satisfied, any process, 
machine, manufacture, or composition 
of matter, or any improvement of those 
things can be patented. But the courts 
have also identified certain categories 
of subject matter that cannot be pat-
ented, for example, laws of nature and 
abstract ideas.  

For at least 80 years, it was com-
monly believed that these limitations 
precluded patenting methods of doing 
business. This view was suddenly 

upended by the Federal Circuit’s State 
Street decision in 1998.2 That case 
involved a patent on a data processing 
system that made possible the pooling 
of assets in several mutual funds into 
a single portfolio, reducing overhead 
costs while maintaining the transac-
tion information necessary for allocat-
ing gains, losses, and tax liabilities to 
the original funds. The district court 
determined that the invention in 

question was a business method and 
was therefore unpatentable. But the 
Federal Circuit concluded that, under 
U.S. law, there was no such thing as a 
subject matter exception for business 
methods.

Business Method Patenting 
Grows Rapidly. The State Street deci-
sion had an almost immediate effect 
in terms of patenting behavior. About 
1,000 patents for computer-implemented 
business methods were granted in each 
year after 1999 (Figure 1). Some ex-
amples are found in 10 Business Method 
Patents Granted in 2008. An inspection 
of random business method patents 
reveals that many are not directly 
related to the financial industry (there 
are many patents on postage-metering 
systems, for example). Nevertheless, 

half or more of all the patents depicted 
in Figure 1 fall into categories of tech-
nology directly related to the provision 
of financial services. In addition, the 
vast majority of business method pat-
ents (roughly four in five) would also 
qualify as software patents.3

Classifying the industrial mix of 
the owners of business method patents 
can be difficult. Nevertheless, it is clear 
that when compared with firms in 

the information and communications 
technology sector (for example, com-
puters, software, and communications 
equipment), financial institutions are 
relatively minor players. Very roughly 
speaking, manufacturers of electronics, 
computers, instruments, and soft-
ware account for at least a third, and 
likely much more, of business method 
patents granted in the last five years.4 
In contrast, and again speaking very 
roughly, financial firms and providers 
of consumer payment services account 
for less than one-tenth of the total. 
Nevertheless, a number of financial 
institutions have accumulated a dozen 
or more these patents.5 

1 The Supreme Court wrote a combined decision 
for three patent cases. The patent I describe 
here was at issue in Calmar, Inc. v. Cook 
Chemical Co.

2 See also the Federal Circuit opinion in AT&T 
v. Excel Communications. The Federal Circuit 
is the sole court of appeals from federal district 
courts for patent cases. Federal Circuit decisions 
can be appealed to the Supreme Court.

In the U.S. any process, machine, 
manufacture, or composition of matter, or any 
improvement of those things can be patented. 
But the courts have also identified certain 
categories of subject matter that cannot be 
patented.

3 See the data appendix for definitions and 
additional information. 

4 The leading recipients include IBM, Sony, 
Hewlett-Packard, Fujitsu, Hitachi, NCR, and 
Microsoft. 

5 Among others, these include American 
Express, Citibank, JPMorgan Chase, Capital 
One, and Goldman Sachs.
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TABLE

10 Business Method Patents Granted in 2008

Description* Company**

A method and system for predicting changes in interest-rate sensitivity induced 
by changes in economic factors that affect the duration of assets and liabilities, 
including core deposits (no. 7,328,179).

McGuire Performance 
Solutions, Inc.

A method and system for calculating marginal cost curves for electricity generating 
plants (no. 7,333,861).

NeuCo, Inc.

A method of selecting sector weights and particular securities for a stock portfolio 
(no. 7,340,425).

First Trust Portfolios

A system and method of calculating prepayment and default risk, loss given 
default, and default correlations for the purpose of valuing a portfolio of assets (no. 
7,340,431).

Freddie Mac

A machine and computer program that enables the pricing of auto insurance 
based on the risk associated with driving at particular locations and times (no. 
7,343,309).

International Business 
Machines Corp.

A system and method for trading pollution emission allowances (no. 7,343,341).
Chicago Climate 
Exchange, Inc.

A computer-implemented method of computing price elasticities, choosing from 
one or more demand models based on goodness of fit (no. 7,343,355)

i2 Technologies US, Inc.

A method of assessing the capital adequacy of an automotive finance company (no. 
7,346,566).

Ford Motor Company

A method of creating a customized payment card, based on a consumer’s 
instructions/images, via a website (no. 7,360,692).

AT&T Delaware 
Intellectual Property, Inc.

A method of sharing the profits generated by a payment card program, in excess of 
some target, with users of the card (no. 7,360,693).

JPMorgan Chase Bank, 
N.A.

* The author’s interpretation, based on the patent’s claims or description of the invention
** Initial assignee on the patent document



Between 1997 and 1999, new ap-
plications for business method patents 
tripled, and they have more than 
tripled since then. Today about 11,000 
new applications for patents on busi-
ness methods are filed each year, which 
suggests that there will be significant 
future growth in the number of patents 
granted. Over 40,000 of these applica-
tions are currently pending. 

ARE FINANCIAL SERVICES 
SPECIAL?

An important question to ask is 
whether there are characteristics of 
the financial services sector that might 
make us think differently about how 

intellectual property influences deci-
sions and outcomes among financial 
firms. For example, how do these 
firms protect their innovations in the 
absence of patents? Are there special 
interactions between network effects, 
which are important in many areas 
of finance, and intellectual property? 
What challenges does intellectual 
property pose for standard-setting, 
which is essential for coordinating the 
interactions of hundreds, if not thou-
sands, of financial institutions acting 
on behalf of millions of clients?

Protecting Innovations in the 
Financial Sector. In many theoretical 
papers, patents are considered essential 

for protecting the fruits of innovation. 
Without them, inventions might be 
quickly copied by imitators, leaving the 
inventor without a means of recover-
ing her costs. This would reduce the 
incentive to do R&D in the first place 
and hence the rate of innovation. 

In practice, however, firms employ 
other means of protecting their in-
novations. Surveys of manufacturing 
companies in the 1980s and 1990s re-
port that only a few industries (chemi-
cals and pharmaceuticals) view patents 
as the primary means of protecting 
the profits generated by an invention.6 
Other factors, such as lead time or 
proprietary knowledge maintained as 
a trade secret, were typically ranked as 
more important than patents.7 In ad-
dition, firms in most industries viewed 
their investments in specific manufac-
turing capabilities, reputation, brand 
names, and distribution networks as 
more important mechanisms than 
patents for protecting their innova-
tions. Such investments are sometimes 
described as complementary assets. 
Consider the example of the semicon-
ductor firm Intel. While the firm in-
vests heavily in patents, much of Intel’s 
success is derived from its ability to 
design and build new factories (which 
produce only the latest CPU chips) 
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6 See the working paper by Wesley Cohen, 
Richard Nelson, and John Walsh. Evidence 
from earlier surveys is found in Edwin 
Mansfield’s article and the article by Richard 
Levin and his co-authors. 

7 A trade secret is certain confidential 
information, such as a formula or a production 
technique, that a firm tries to keep from 
being disclosed. The firm can sue a person (or 
another company) for stealing or disclosing 
this information, but it cannot prevent others 
from independently discovering and using such 
knowledge.

8 These are described in William Silber’s article, 
Peter Tufano’s 1989 article, and John Caskey’s 
working paper. For a recent review of the 
literature on financial innovation, see Tufano’s 
2003 book chapter.

Calendar Year Patent Was Granted

FIGURE 1

Business Method Patents*

Source: U.S. Patent and Trademark Office and author’s calculations

* These are patents in Class 705 (Data Processing: Financial, Business Practice, Management, or 
Cost/Price Determination) in the USPTO’s patent classification system. The 2008 total is esti-
mated from five months of data. See the appendix for details.

3,000

2,500

2,000

1,500

1,000

500

0
76 78 80 82 84 86 88 9690 92 94 98 00 02 04 06 08e



more rapidly than its competitors.  
While those surveys focused on 

manufacturing firms, other researchers 
have documented similar lessons for 
innovations in financial services. For 
example, despite rapid imitation there 
appears to be persistent first-mover ad-
vantages (reflected primarily in market 
share) among firms developing new 
securities or option contracts.8 Some 
studies find that larger investment 
banks and mutual fund companies 
tend to innovate more frequently than 
smaller ones. This pattern is consistent 
with the idea that financial firms are 
able to leverage complementary assets 
to protect their innovations.9

In conclusion, it appears that 
financial firms typically protect their 
innovations in much the same way as 
do manufacturing firms. Historically, 
patents have not been a significant 
part of the story for financial firms, 
and yet their absence has not pre-
vented them from investing in new 
products (financial instruments) or the 
processes required to offer them. The 
question is then whether the addition 
of financial patents to the mix can 
improve on the existing incentives and 
thus increase the rate of innovation in 
this sector. 

Network Effects and Standards. 
Many financial markets are subject to 
network effects: Users find the services 
provided are more valuable when there 
are many other users of the service. 
Two obvious examples include pay-
ment systems and financial exchanges. 
Consumers are more willing to carry a 
payment card when they know it will 
be accepted by most of the merchants 
they frequent. Merchants are more 
willing to incur costs to accept a 
payment card if they know there are 

many potential customers who want 
to use them. In the case of financial 
exchanges, efficiency is often deter-
mined by the number of active buyers 
and sellers of a security. This creates a 
tendency to concentrate trading of an 
instrument on just a few (or even one) 
exchanges. As these examples suggest, 
networks are difficult to start, but once 

they attain a critical mass, they often 
enjoy a large market share and gener-
ate considerable income.  

Network effects also arise from 
the requirements of interoperability, 
which is extremely important in fi-
nancial services. Interoperability is ac-
complished via standard setting, where 
industry participants agree on techni-
cal features so that their systems can 
work together. Two examples are the 
specification of the layout and num-
bering systems of paper checks and the 
message formats used by automated 
clearinghouse (ACH) networks for 
direct deposit of paychecks and other 
transactions.

 Network effects have two implica-
tions for thinking about patents. First, 
they are an example of complemen-
tary assets that may permit financial 
institutions (or networks) to protect 
their innovations even in the absence 
of strong intellectual property rights. 
Second, networks are vulnerable to 
hold-up by third parties who own 
patents allegedly infringed by members 
of the network. Hold-up means that 

a patent owner may obtain an injunc-
tion, effectively shutting down the 
network. This puts the patent owner in 
a strong bargaining position in licens-
ing negotiations. It is possible, then, 
for the patent owner to obtain income 
in excess of the incremental value 
created by the underlying invention. 
The source of that additional income 
is the value created by the size of the 
established network.

Consider the case of Research in 
Motion (RIM), not only the developer 
of the BlackBerry but also the builder 
of the servers and software that make 
it work. RIM was sued by a patent-
holding company, NTP, whose primary 
investment was its portfolio of patents. 
RIM, on the other hand, had invested 
about $1 billion in property, equip-
ment, and R&D. NTP won the case 
and was eventually granted an injunc-
tion that would shut down the RIM 
network in the U.S. This induced RIM 
to settle the litigation for about $600 
million. Ironically, while NTP was very 
successful in court, the U.S. patent of-
fice, on re-examination, rejected many 
of NTP’s patent claims.10  

A similar problem can arise with 
standard setting, since firms have lim-
ited options to make technical changes 
without sacrificing interoperability. 
Suppose a third party subsequently 
obtains a patent that is infringed by 
firms complying with the standard. 
The patent owner may enjoy consider-
able bargaining power. This is espe-
cially the case when implementing the 
standard requires significant up-front 
investments that firms will be hesitant 
to abandon simply to avoid infringing 
the patent.

A key concern here is the effect 
of such risks on dynamic incentives. 
Companies may not be aware of all 
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9 See Tufano’s 1989 article and his 1993 book 
chapter with Erik Sirri.  

Network effects 
also arise from the 
requirements of 
interoperability, which 
is extremely important 
in financial services.

10 NTP appealed at least one of those decisions.



26   Q3  2008 Business Review  www.philadelphiafed.org

of the patents that may arise and 
who owns them, at the time they are 
required to make their investment 
decisions. The risk of potential hold-up 
may discourage firms from investing 
in the first place. Such lost investment 
would be particularly costly, since it 
would otherwise enhance the network 
and, in turn, reinforce the positive ex-
ternalities that network effects convey. 
Alternatively, such risk may increase 
the barriers that must be overcome in 
order for a network to reach a critical 
mass. In other words, some networks 
might never form.11

HAS THE AVAILABILITY OF 
BUSINESS METHOD PATENTS 
INCREASED FINANCIAL 
INNOVATION?

It is always difficult to establish a 
cause-and-effect relationship between 
a policy change and subsequent 
economic outcomes. This is especially 
difficult in this case because there is 
no systematic data on the volume of 
these innovations over time. Ordinar-
ily changes in the number of patents 
might be used. But in this case such 
changes might simply reflect the 
fact that obtaining business method 
patents became much easier after the 
decision in State Street.   

Measuring R&D. If the outputs 
of financial innovation are difficult to 
measure, another approach is to exam-
ine changes in the inputs, specifically 
research and development (R&D). 
The first items to look at, then, are the 
measures of R&D spending obtained 
from the National Science Founda-
tion’s (NSF) regular survey of private 
firms. The NSF has published these 
data for most years since 1958. It began 
reporting R&D statistics for firms in 
finance, insurance, and real estate 

(FIRE) only in 1995. Its most recent 
estimate (2006) of R&D spending for 
this group of industries was only $2 
billion, compared with more than $220 
billion for all industries.   

The NSF reports that the majority 
(58 percent) of R&D spending in FIRE 
in 2003 was for computer software. 
The financial sector’s focus on soft-
ware R&D is consistent with the mix 
of investment goods it purchases. In 
1997, for example, companies in FIRE 
bought $30 billion in computers and 
software, making it the largest business 
customer of the information technol-
ogy sector (accounting for 19 percent 
of sales). More than three-quarters of 
financial-sector investment, excluding 
structures, was devoted to the informa-

tion, communication, and technology 
sector.12

Economists often examine R&D 
by comparing the size of these invest-
ments relative to sales or employment 
in the industry. According to the NSF 
data, financial services, including 
real estate, are significantly less R&D 
intensive than private industry as a 
whole (Figure 2). By these measures, 
the private economy as a whole enjoys 
a research intensity more than five 
times that of financial services. And 
while the R&D intensity of the U.S. 
economy has risen gradually over time, 
there has been no apparent change in 
the R&D intensity of financial services 
(the obvious spike in 2000 may reflect 
intense rewriting of computer code 
to address the century-date-change 
problem).  

It is quite possible that the NSF’s 
estimates for the financial sector do 
not reflect all of the R&D activity 

11 For a more detailed discussion, see my working 
paper with Samuli Simojoki and Tuomas 
Takalo.

12 These statistics are from the article by 
Douglas Meade and his co-authors.  

FIGURE 2

Research Intensity (R&D/Sales)

Source: National Science Foundation and author's calculations
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that is actually occurring. The NSF’s 
methodology and the definition of 
R&D employed are derived from a 
long tradition of surveying R&D man-
agers at manufacturing firms. In that 
sector, R&D facilities are relatively 
easy to identify, and members of senior 
management know who their R&D 
managers are. These factors make it 
relatively easy to conduct a survey of 
R&D patterns among manufacturing 
firms. For most financial institutions, 
the terms R&D, R&D lab, and R&D 
manager are largely foreign concepts.13 
For example, in 2006 only six publicly 
traded financial firms reported any 
R&D in their financial statements, and 
the total amount they reported was 
only $65 million.14 No publicly held 
bank or insurance company reported 
doing any R&D in that year. 

The activities associated with 
developing new financial products, 
or better ways of delivering them, 
often fall outside the definition of 
R&D applied by official agencies. For 
example, a number of tax-court deci-
sions conclude that research carried 
out by financial firms does not satisfy 
the IRS’s definition of R&D. The NSF 
excludes from its definition of R&D 
“other nontechnological activities…
and research in the social sciences.”15 
The development of a better credit 
scoring model or a new derivative 
contract would likely fall outside this 
definition.

Measuring Research Workers. 
Other data may shed additional light 
on both the level and the trend in 
R&D being performed in this sector. 
To do that, I compare the composition 
of the workforce in financial services 
with that of the private economy as 

a whole. This may be a particularly 
informative measure for financial 
services, since 80 percent of R&D 
costs in this sector consist of wages 
and fringe benefits.16 The strategy is 
to identify those occupations that are 
most likely to be used for research and 
to count the number of these workers 
among financial services firms. 

To do that, I rely on the Occupa-
tional Employment Statistics produced 
by the Bureau of Labor Statistics. I 
defined a set of occupations I’ll call 
research occupations. This set includes 
all types of engineers and computer 
programmers and all scientists (includ-
ing social scientists) and research 
managers.17 Physicians, teachers, and 
technicians in any of the above fields 
were excluded. Of course, not all work-

ers in these occupations and employed 
by financial firms are actually engaged 
in R&D; in fact, most are probably 
not. But I expect that this is also true 
of other industries. As long as the ratio 
of actual R&D workers to my broader 
measure remains constant over time, 
the broader measure should accurately 
capture any trend. 

For 2005, my occupational data 
identify about 3.2 million potential 
research workers. In that year, the NSF 
identified 1.1 million R&D workers in 
all industries (see the first column of 
Figure 3).18 In other words, for every 
three workers in these research oc-
cupations there was an R&D worker in 
the NSF counts. In financial services, 
my occupational measure identifies 
about 147,100 potential research work-
ers in 2005, which is roughly five times 
the number of R&D workers (30,200) 
found by the NSF (see the second 
column of Figure 3). 

In the financial sector, about two-
thirds of potential research workers 
were either computer programmers or 
software engineers. The other third 
were actuaries, operations research-
ers, market researchers, or social 
scientists — occupations less likely to 
be reflected in the NSF counts, since 
work in these fields is not counted as 
R&D. In contrast, in all industries, 85 
percent of potential research workers 
were engineers, programmers, or non-
social scientists.

The NSF count of R&D work-
ers in the financial sector is likely to 
understate the actual number. As 
described in the previous section, 

13 For additional discussion of the issues in 
measuring R&D in finance and other service 
industries, see the 2005 National Research 
Council report and the report by Michael 
Gallaher, Albert Link, and Jeffrey Petrusa.

14 These data are from Standard & Poor’s 
Compustat.  

15 The instructions for the survey forms used 
in the NSF survey of industrial R&D explicitly 
exclude the following listed categories: 
economics, expert systems, market research, 
actuarial and demographic research, and R&D 
in law.  

16 That statistic is derived from NSF data for 
2002. The comparable share for all private firms 
is 53 percent.

17 See the appendix for a more complete list of 
occupations included in this definition.

The activities 
associated with 
developing new 
financial products, 
or better ways of 
delivering them, 
often fall outside the 
definition of R&D 
applied by official 
agencies.

18 By R&D worker, I mean the count of (full-
time equivalent) scientists and engineers 
engaged in R&D as reported in the NSF survey 
of industrial R&D. The survey instructions 
indicate that the count should include “all 
persons engaged in scientific or engineering 
work at a level that requires knowledge of 
physical or life sciences or engineering or 
mathematics.”



this may result from the definition 
of R&D used and the greater dif-
ficulty in identifying where R&D is 
performed in financial organizations. 
A very crude estimate of the number 
of additional R&D workers in finance 
can be constructed using the relation-
ships between my data and the NSF 
data for all industries. If those relation-
ships also hold true in finance, there 
might have been another 20,000 R&D 
workers in that sector in 2005 (see the 
second column of Figure 3).19 About 
half of this amount may be attributable 
to the higher share of nontechnologi-
cal occupations among workers who 
may be involved in developing new 
products or processes.  

Just as with R&D spending, we 
can create a measure of research 
intensity by calculating the share of an 
industry’s workforce that falls into the 
occupations included in my definition 
of potential research workers (Figure 
4). There are several striking patterns. 
First, the potential research share of 
the financial workforce is about the 
same as for private industry as a whole. 
Second, after 1999, there is a rising 
trend for the entire economy. The 
pattern is more mixed in financial 
services, with increases in some years 
offset by declines in other years.20 

The occupation-based measure of 
research intensity can be broken down 
to examine patterns within differ-
ent segments of the financial services 
sector (Figure 5). Again, there does 
not appear to be a consistent trend for 
any of these five industries, but there 
are persistent differences across them. 
Using somewhat older data, we can 
examine even finer industry counts. 
In 2001, for example, insurance firms 
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19 Details on these calculations are found in the 
data appendix.

20 The BLS introduced a new occupational 
taxonomy in 1999, so we should be cautious 
about interpreting the decline from the level of 
the late 1990s.

FIGURE 3

Research Workers, 2005

Source: Author’s calculations using data from the Bureau of Labor Statistics and National Sci-
ence Foundation

* Potential research workers include programmers, software engineers, actuaries, mathematicians, 
operations researchers, statisticians, architects, cartographers, surveyors, all engineers, and all 
life, physical, or social scientists. Estimates of additional financial R&D workers assume that the 
true ratio of NSF R&D workers to potential research workers in financial services is identical to 
the ratio for all private industries (34 percent). About half of this amount may result from under-
counting R&D workers who are actuaries, operations or market researchers, or social scientists. 
The remainder is categorized as potentially missing. See the appendix for additional information.

FIGURE 4

Potential Research Workers*

Source: Bureau of Labor Statistics and author’s calculations

* Potential research workers include programmers, software engineers, actuaries, mathematicians, 
operations researchers, statisticians, architects, cartographers, surveyors, all engineers, and all 
life, physical, or social scientists.
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accounted for nearly half (48 percent) 
of potential research workers, followed 
by commercial banks (20 percent) and 
investment banks (12 percent).

Do these data suggest that the 
financial services sector enjoys the 
same research intensity as other parts 
of the economy? Probably not. We 
know from NSF data that, compared 
with all private industries, financial 
firms spend significantly less on R&D 
per research worker.21 Adjusting for 
this difference, it would appear that 
financial services has a research inten-
sity (roughly 1.3 percent) that is about 
40 percent of that found in private 
industry as a whole. Still, this would be 
2.5 times higher than reported in the 
NSF statistics.  

What can we conclude? First, the 
financial services sector is likely more 
research intensive than is reflected in 
the more traditional measures. Second, 
there is no clear trend in the research 
intensity of this industry. If financial 
patenting is having an effect, it is not 
easily discerned in any of the R&D 
measures presented. Finally, NSF data 
and my occupation-based measures 
show that ICT (especially software) are 
important technologies developed and 
employed in financial services.

PATENT LITIGATION 
While there is little evidence of a 

change in R&D patterns in the indus-
try, patent litigation involving financial 
firms has increased. In perhaps the 
first systematic study of suits involving 
financial business method patents, Josh 
Lerner found that they are litigated 
at a rate 27 times higher than patents 

in general.22 Defendants in these suits 
were typically large financial services 
firms or one of the financial exchang-
es. Plaintiffs were typically not finan-
cial companies. In several instances, 
they were patent-holding companies. 
In other words, they were not actively 
engaged in providing goods or services. 
Instead, they specialized in asserting, 
and sometimes litigating, patents. It 
also means they couldn’t be counter-
sued for infringing someone else’s 
patents.   

Litigious plaintiffs have obtained 
significant damage awards and licens-
ing revenues. These are usually paid by 
very large financial institutions or the 
technology companies that serve them. 
For example, in January 2006, the 
Lending Tree Exchange was found to 
infringe a patent on a method and sys-

tem for making loan applications and 
placing them up for bid by potential 
lenders. The jury awarded $5.8 million 
in damages to the plaintiff, IMX, an 
award that was increased 50 percent in 
subsequent proceedings in the district 
court. In an unrelated case, the three 
American futures exchanges settled 
infringement suits, each involving the 
same patent, collectively paying about 
$50 million in licensing fees.23

Litigation Affecting Consumer 
Payments. Another important ex-
ample of patent litigation involves the 
application of new technologies to an 
old payment instrument — the paper 
check. Check imaging and exchange 
technologies are especially important 
in the U.S. at this time. The Check 
Clearing for the 21st Century Act of 
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FIGURE 5

Potential Research Workers*
by Financial Segment

Source: Bureau of Labor Statistics and author’s calculations

* Potential research workers include programmers, software engineers, actuaries, mathematicians, 
operations researchers, statisticians, architects, cartographers, surveyors, all engineers, and all life, 
physical, or social scientists.

21 NSF data for 2003 show that for every dollar 
of R&D spent per full-time researcher in all 
industries, financial firms spent less than 40 
cents. While some of this disparity may be due 
to the definitional issues described earlier, it’s 
unlikely they explain the entire difference. 

23 See the article by Mark Young and Gregory 
Corbett. 
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22 See Lerner’s working paper.  
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2003 (Check 21) permits banks to 
process check transactions without 
physically presenting the original 
check to the issuing bank, so long as 
certain standards are satisfied.24 Finan-
cial institutions are making very large 
investments in technology in order to 
take advantage of the efficiencies af-
forded by this law.

In January 2006, a company called 
DataTreasury sued Wells Fargo, 56 
other banks, and a number of other 
firms that participate in the check-im-
age clearing process. The company also 
sued the Clearing House Payments 
Co., which operates a check-image 
exchange network. DataTreasury owns 
at least six patents on processes for 
creating, processing, and storing digital 
images of paper checks. In earlier years 
it had sued a number of institutions 
and obtained licensing agreements 
with firms such as JPMorgan Chase, 
Merrill Lynch, and ATM manufacturer 
NCR Corporation. More recently, the 
ATM manufacturer Diebold struck a 
licensing agreement with DataTreasury 
in part to assuage bank customers who 
have grown increasingly concerned 
about their potential liability for patent 
infringement.25  

SHIFTING SANDS?
While financial patents are likely 

here to stay in the United States, they 
will be affected by a number of recent 
Supreme Court decisions and, quite 
possibly, new federal legislation. For 
the most part, this activity is prompted 
by more general concerns about the 
efficacy of our patent system, but some 
proposals are specifically directed at 

business method patents. For example, 
a patent reform bill (H.R. 1908) 
passed by the House of Representa-
tives in 2007 would make tax-planning 
methods unpatentable subject matter. 
In 2008, the Senate Judiciary Com-
mittee reported a bill (S. 1145) that 
included an amendment intended to 
preclude patent infringement claims 
against institutions processing checks 
in compliance with the requirements 
of Check 21.26  

The Supreme Court Speaks. In 
2006 the Supreme Court decided a 
case involving a patent owned by the 
company MercExchange that a federal 
district court determined was infringed 
by eBay’s “Buy it Now” feature on its 
auction website. The question was 
whether, in addition to damages, 
MercExchange was also entitled to an 
injunction preventing eBay’s ongoing 
use of this feature. On appeal, the 
Federal Circuit concluded that injunc-
tions should be denied to a successful 
plaintiff in patent cases only under 
exceptional circumstances. The Su-
preme Court disagreed, pointing to its 
traditional balancing test for determin-
ing the appropriateness of a permanent 
injunction. On retrial, the original 
court concluded that an injunction 
was not warranted.27 

In 2007 the Supreme Court 
decided what may become the most 
important patent case in at least a 
decade. In KSR International v. Teleflex, 
the court considered how to determine 
whether an invention consisting of a 

combination of pre-existing elements 
is obvious and therefore unpatentable. 
With inventions like this, courts worry 
about the problem of hindsight bias: 
A novel combination of the elements 
seems more obvious once it has been 
tried and proven to work. To prevent 
this, the Federal Circuit created limita-
tions on how the prior art could be in-
terpreted to suggest that an invention 
was obvious. Unless a piece of prior 
art actually suggested the combination 
of ideas, the Federal Circuit typically 
concluded the invention was not obvi-
ous. At the extreme, to demonstrate 
obviousness, all the relevant aspects of 
the new combination must be men-
tioned in a single piece of prior art. 

Such an approach has been criti-
cized for being too permissive, since it 
presumes that a person of ordinary skill 
in the art has little ability or creativity. 
Some legal scholars and economists 
have argued that the standard should 
be related to the rate of technical 
progress in the field. If the standard is 
too low, the result is less innovation in 
those industries that ought to be the 
most innovative.28 Without specifi-
cally articulating a more appropriate 
standard, a unanimous Supreme Court 
concluded that the Federal Circuit had 
set the bar too low: “In many fields 
there may be little discussion of obvi-
ous techniques or combinations, and 
market demand, rather than scientific 
literature, may often drive design 
trends. Granting patent protection to 
advances that would occur in the or-
dinary course without real innovation 
retards progress and may, for patents 
combining previously known elements, 
deprive prior inventions of their value 
or utility.”

Business method patents are 
already feeling the effects of this deci-24 Public Law 108-100, 12 U.S.C. 5001.  

25 See the article by Steve Bills. There are at 
least 63 issued U.S. patents and 123 published 
patent applications that contain one or more 
references to the phrase Check 21.

26 A cost estimate for the bill, prepared by the 
Congressional Budget Office, suggests that 
the affected patent holders would likely sue 
the federal government for a taking of private 
property. If those suits were successful, CBO 
estimates that the resulting compensation 
payments could be as high as $1 billion. 
   
27 Permanent injunctions in patent cases have 
not disappeared. In his article, Keith Slenkovich 
identifies 22 district court decisions after eBay 
where an injunction was awarded. 

 
28 See, for example, the article by John Barton 
and my 2007 law review article. 
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sion. In one case (in re Trans Texas 
Holdings), several issued patents for a 
system of inflation-adjusted deposit 
and loan accounts were rejected on re-
examination, and the Federal Circuit 
upheld the decision. The rejection was 
based on an allegedly obvious combi-
nation of two pieces of prior art. The 
first was a book chapter that described 
how, in the 1950s, Finnish banks 
would adjust their loan and deposit 
accounts for the actual inflation that 
had occurred. The second was a patent 
granted in 1983 that described how to 
use a data processor (for example, a 
computer) to manage a set of accounts. 
In a separate case (Advanceme Inc v. 
Rapidpay), a district court invalidated 
a patent on a computerized method for 
securing a loan using future credit card 
receivables, arguing that the claimed 
invention was a predictable variation 
of at least five card programs already in 
existence.

Congress Deliberates. For a num-
ber of years, there has been consider-
able debate over the efficacy of the 
patent system in facilitating innovation 
in high-technology industries that 
tend to innovate cumulatively.29 This 
stands in contrast to the view that in 
other industries, such as chemicals and 
pharmaceuticals, where innovations 
tend to be more discrete, the patent 
system seems to be functioning reason-
ably well. From this debate a consensus 
is emerging in favor of some limited 
reforms. Other proposals are more 
controversial.

Two proposals are particularly 
relevant for business method patents. 
The first is designed to increase the 
quality of patents issued by increasing 
the information available to the patent 
office. That information is likely to 

come from interested third parties if 
they are afforded the opportunity to 
contest the issuance of a pending or re-
cently granted patent (these are called 
opposition procedures). 

Limited forms of these procedures 
exist under current law, but they are 
used infrequently. One proposal would 
reduce certain disadvantages that a 
third party might experience in any 
subsequent litigation involving the pat-
ent. Under the current post-grant pro-
cedure (inter partes re-examination), 
a third party is precluded from using 
any argument in subsequent litigation 
that it could have raised during the re-
examination proceedings.30 Under the 
proposal, the third party is precluded 
from using only the actual arguments 
it raised during the opposition.

Another proposal stipulates that 
when the patent in question involves 
a combination invention, damages for 
infringement should be based on the 
incremental contribution of the pat-
ented feature to the value of the final 
product. This proposal is intended to 
address the problem of royalty stacking 
in information, communication, and 
technology industries where products 
may embody dozens or even hundreds 
of patented inventions. Some research-
ers and industry participants suspect 
that, in such environments, there is 
a tendency for courts to overestimate 
damages from the infringement of in-
dividual patents.31 They fear the result-
ing conflict over the division of profits 
may reduce the incentive to bring new 
products to market.  

Concerns about royalty stacking 

may also arise in the financial sector, 
especially given its reliance on ICT 
and the emphasis on software in its 
R&D. In particular, innovations in 
the processes used to provide financial 
services are typically cumulative in 
nature. As noted earlier, financial mar-
kets and payment systems often exhibit 
network effects. These effects create 
value for network participants that 
may complicate the estimation of the 
incremental benefit attributable to one 
of many patented inventions employed 
by a network.  

Patent Boundaries. Not all con-
cerns about business method patents 
are likely to be resolved. One major 
concern about these patents, and 
software patents more generally, is that 
their abstractness makes it difficult to 
determine the actual boundaries of the 
property rights being granted. Using 
the jargon of patent law, these patents 
often suffer from ambiguous “claims.”32 
This is problematic because if firms 
cannot determine what is protected 
and what is not, instances of inadver-
tent infringement are more likely to 
occur.  

Consider the analogy to property 
rights to land. If the boundary lines 
between properties are consistently un-
clear or frequently reinterpreted over 
time, trespassing on another’s property 
would be more difficult to avoid. Even 
worse, there may be instances in which 
a person makes significant improve-
ments to his or her property only to 
find he or she has built partially on 
another’s land. The result would be 
more litigation, and this additional risk 
might deter efficient investment in the 
first place. 

29 See the report by the Federal Trade 
Commission, the book by Stephen Merrill, 
Richard C. Levin, and Mark Myers, and the 
book by Adam Jaffe and Josh Lerner. 

30 See 35 U.S.C. § 315(c). The purpose of this 
restriction is to prevent abuse of the opposition 
process.  

31 The issues are described in the article by 
Mark Lemley and Carl Shapiro and formally 
modeled in Shapiro’s working paper. For some 
examples from actual cases, see the testimony 
by John Thomas.

32 In their 2008 book, James Bessen and 
Mike Meurer point out that appeals over the 
definition of claims in a business method patent 
occur more than six times as frequently as for 
(litigated) patents in general.
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CONCLUSION 
There is, at present, very little evi-

dence to argue that business method 
patents have had a significant effect on 
the R&D investments of financial in-
stitutions. It is possible that the avail-
ability of business method patents has 
encouraged more entry and R&D by 
start-up firms or more efficient trading 
of technologies. At present, however, 
these represent intriguing possibilities 
and not outcomes that have actu-
ally been measured. In short, we still 
cannot determine whether financial 
patents are creating value for the U.S. 
economy.

Nevertheless, business method 
patents are becoming commonplace. 

Compared with many other patents, 
they are litigated more often. Some of 
this litigation has resulted in very large 
settlements paid by established provid-
ers of financial services. These facts, in 
themselves, don’t prove anything. But 
combined with the lack of evidence 
suggesting a positive effect on R&D in-
vestments, they do suggest that there is 
likely scope for improving on the cur-
rent business method patent bargain. 

From the standpoint of policy, it 
is important to ensure that patents 
are granted only for new and nonobvi-
ous business methods and that those 
standards are rigorous. In this light, 
the Supreme Court’s decision in KSR 
and the debate over the adoption of 

enhanced opposition procedures ap-
pear to be positive developments. The 
characteristics of financial markets 
— in particular, network effects and 
the requirements of interoperability 
— should affect the choice of appropri-
ate remedies for patent infringement. 
At least after the eBay decision, these 
factors may influence when a court is 
willing to grant an injunction or how 
it will determine the damages result-
ing from infringement. Each of these 
changes suggests that we may already 
be in the process of increasing the ben-
efits and reducing the costs to society 
of financial patents. But there is likely 
more work to be done. BR

DATA APPENDIX

Counts of business method patents consist of all patents 
assigned to Class 705 (Data Processing: Financial, Business 
Practice, Management, or Cost/Price Determination) in the 
U.S. Patent Classification System. The United States Patent and 
Trademark Office (USPTO) describes Class 705 as a collection 
of financial and management data processing areas, including 
insurance, trading of financial instruments, health-care man-
agement, reservation systems, computerized postage metering, 
electronic shopping, auction systems, and business cryptogra-
phy. For additional information, see http://www.uspto.gov/web/
menu/busmethp/class705.htm.

The estimate of business method patents that are more 
financial in nature is based on counts of patents falling into 
subclasses of Class 705 based on analysis of patents performed 
by CHI research in 2001. These subclasses include 1, 4, 7, 10, 
16, 26, 30, 33, 45, 53, and 64-80. These exclude many of the 
patents primarily dealing with cryptography, postage metering, 
and similar technologies less closely related to the provision of 
financial services.

The definition of software patents used to calculate the 
software share of business methods is the one specified in the 
article by Bessen and Hunt. It is based on the following search 
of the USPTO patent full-text database: “SPEC/software OR 
SPEC/computer AND program ANDNOT spec/antigen OR 
antigenic OR chromatography ANDNOT ttl/chip OR semi-
conductor OR bus OR circuit OR circuitry  AND ISD/$/$/yyyy 
AND ccl/705/$.”

The analysis of occupational data is based on the Occupa-
tional Employment Statistics compiled by the Bureau of Labor 
Statistics (BLS) (see http://www.bls.gov/oes/home.htm). The 

BLS has used different industrial and occupational taxonomies 
over the years. In particular, industries were defined using the 
Standard Industry Classification (SIC) system up to 2001, when 
the BLS switched to the North American Industry Classifi-
cation (NAIC) System. The BLS used its own occupational 
definitions in these data until 1999, when it adopted definitions 
based on the Census Bureau’s Standard Occupational Clas-
sification (SOC) system. In the end, I constructed two lists 
of industries and three lists of research occupations that were 
roughly comparable over time. Note that my definition of finan-
cial services excludes real estate and holding companies. Poten-
tial research occupations include computer scientists, program-
mers, software engineers, actuaries, mathematicians, operations 
researchers, statisticians, architects, cartographers, surveyors, all 
engineers, and all life, physical, and social scientists. Additional 
details are available upon request.

In the text, I suggested a potential undercounting of R&D 
workers in financial services of about 20,000. This was derived 
as follows. For all industries in 2005, the ratio of potential 
research workers to R&D workers identified by the NSF was 
2.9:1. Dividing the 147,000 potential research workers in 
financial services by 2.9 yields about 50,400 jobs, about 20,200 
more than found by the NSF. If, however, I exclude workers in 
all industries who were actuaries, operations researchers, market  
researchers, and social scientists, the ratio of potential research 
workers to NSF R&D workers falls to 2.5:1.  Excluding jobs in 
those occupations in the financial sector leaves about 98,400 
potential research workers in 2005. Dividing this number by 2.5 
yields about 39,400 jobs, about 9,200 more than reported in the 
NSF data. 
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Innovation and Regulation in Financial Markets*
A Summary of the 2007 Philadelphia Fed Policy Forum

nnovation and Regulation in Financial 
Markets” was the topic of our seventh 
annual Philadelphia Fed Policy Forum, 
held on November 30, 2007.  This event, 

sponsored by the Bank’s Research Department, brought 
together economic scholars, policymakers, and market 
economists to discuss and debate the consequences of 
financial innovation and the implications for financial 
market regulation.  The recent events in financial markets 
and their effects on the real sector of the economy 
underscore the importance of greater understanding and 
further research on these topics.

The planning for our 2007 Policy 
Forum began well before the onset of 
the financial market disruptions in the 
summer of 2007.  By the time of our 
conference on November 30, 2007, the 
timeliness of the topic – innovation 
and regulation in financial markets – 
could not be denied.  The continued 
problems in the financial markets, 
which began with subprime mort-
gages but expanded to other financial 
instruments, the ensuing spillovers 
from the financial market disruptions 
to the real sector of the economy, and 

the steps taken by the Federal Reserve 
and the U.S. Treasury to help ensure 
financial stability have led to various 
proposals for new regulatory struc-
tures to help limit systemic risk in our 
evolving financial markets.  Given the 
importance of the financial markets to 
our economy, it is vital that we get the 
reforms right.  Better understanding of 
the pros and cons of financial innova-
tion and financial market regulation – 
the topic of our 2007 Policy Forum – is 
an important step in doing so.   

Charles Plosser, president of 
the Federal Reserve Bank of Phila-
delphia, provided opening remarks 
and outlined the Policy Forum’s three 
sessions. He pointed out that whenever 
there is innovation, regulation often 
follows. By its very nature innovation is 

a messy process with winners and los-
ers.  Market discipline is an important 
part of the process, helping to weed 
out flawed from beneficial innovations. 
But the fact that there are winners and 
losers sets up an environment that is 
ripe for regulation.  

Our first session addressed issues 
in corporate governance. In financial 
markets, the innovation of high-yield 
bonds contributed to a boom in corpo-
rate restructuring and buyouts, which 
in turn led to changes in corporate 
governance structures.  The boom and 
bust in technology stocks highlighted 
some of the shortcomings of these 
new governance structures, leading 
to the passage of the Sarbanes-Oxley 
Act in 2002. Some have argued that 
Congress was too quick to act. Plosser 
asked whether there were lessons to be 
learned for our current situation.

Our second session examined sev-
eral innovations in financial markets 
and the role regulation may play in 
helping innovations yield more ef-
ficient economic outcomes. Regulation 
and innovation are interrelated – regu-
lation, or the desire to evade regula-
tion, can help spur innovation. Some 
of these innovations may be inefficient 
and some may fail, causing painful 
corrections. The current situation is 
a case in point. Better understanding 
of the interplay between innovation 
and regulation may help us avoid these 
types of situations in the future.

Our third session covered the 
role of regulation in financial markets.  
Technology can spur innovation, but 
regulation also affects the way mar-
kets function. For example, different 
regulatory structures can affect the 
competitiveness of financial markets. 

*The views expressed here are those of the au-
thor and do not necessarily represent the views 
of the Federal Reserve Bank of Philadelphia or 
the Federal Reserve System.



As Plosser pointed out, there are 
subtle trade-offs in the benefits and 
costs of particular types of regulation, 
and these have implications for the 
health of financial markets.  Thus, 
assessing the costs and benefits will be 
an important part of redesigning our 
financial market regulatory structure.

CORPORATE GOVERNANCE1 
Roberta Romano, of the Yale 

University Law School, began the first 
session with a discussion of the Sar-
banes-Oxley Act and its effect on cor-

porate governance.  Romano pointed 
out that the act was passed swiftly with 
little opposition, but since then, some 
flaws in the act have become apparent 
and four major commission reports on 
the act have been published.  (One of 
these, by the Committee on Capital 
Market Regulation, was discussed by 
committee co-chair R. Glenn Hubbard 
in the final session of our Policy Fo-
rum.)  Two criticisms are that the costs 
of compliance are disproportionately 
high for smaller public firms and that 
there has been an adverse impact on 
U.S. capital markets’ competitiveness.  
Some have recommended that small 
firms and foreign firms be exempted.  
The Securities and Exchange Commis-

sion (SEC) has rejected those recom-
mendations, but it has tried to lower 
the compliance burden on small firms 
and has made it easier for foreign firms 
to de-register and leave U.S. markets.  
The rationale for the latter is that 
foreign firms may be less reluctant to 
enter U.S. markets if they feel the costs 
of leaving are not too high.  

Romano’s research has attempted 
to assess the probability that the act 
will be revised.2   This involves as-
sessing the political climate for such a 
revision, which is usually difficult even 
when a piece of legislation’s flaws are 
apparent.  As part of her assessment, 
she has examined how Sarbanes-Oxley 
has been covered by the business 
press.  Coverage of Sarbanes-Oxley has 
increased over time, with the national 
press focusing more on the issue of 
competitiveness and the regional press 
covering both issues of competitiveness 
and small-firm impact.  As coverage 
has increased, so have congressional 
hearings into Sarbanes-Oxley and the 
introduction of bills that call for some 
revisions to the act, most of these 
focused on exemptions for small firms 
and/or community banks.  However, 
Romano pointed out that it took over 
60 years to repeal the Glass-Steagall 
Act, which separated commercial 
banking from investment banking, and 
she thinks it would take a major shift 
in the political environment before re-
vision of Sarbanes-Oxley would move 
quickly.  She said that despite increas-
ing dissatisfaction with the Sarbanes-
Oxley Act, it could take some time 
before its flaws are addressed, given 
the difficulty in altering the status quo 
within our political system.

Bengt Holmstrom, of the Mas-
sachusetts Institute of Technology, 

continued the discussion on corporate 
governance.  He took two perspec-
tives: the first as a member of a board 
of directors and the second as an 
academic who has studied the issue.  
Holmstrom has been on the boards of 
several companies, including a family 
firm for 20 years and Nokia, the global 
mobile telecommunications company, 
for the past nine years.  In his view, the 
academic literature on the corporate 
governance scandals hasn’t understood 
the reason the scandals occurred 
because it hasn’t understood the role of 
the board.  The corporate governance 
discussion has focused too much on 
executive compensation.  In Holm-
strom’s view, everyone agrees that we 
got executive compensation wrong, but 
the literature attributes this to weak 
boards and their failure to intervene.  
It concludes that the corporate gover-
nance system is fundamentally flawed 
and therefore in need of wholesale 
reform, with shareholders gaining 
significantly more power.  Holmstrom 
disagrees.  He pointed out that if you 
look at the longer record of the U.S. 
corporate governance system, it has 
performed extraordinarily well and 
there is nothing better elsewhere in the 
world.  He cautioned that a wholesale 
change would be difficult to unwind, 
as Romano pointed out earlier.  Thus, 
it is important to understand the 
source of the corporate governance 
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1 Some of the presentations reviewed here and 
background papers are available on our website 
at www.philadelphiafed.org/research-and-data/
events/.

2 See for example, Roberta Romano, “The 
Sarbanes-Oxley Act and the Making of Quack 
Corporate Governance,” Yale Law Journal, 114 
(2005), pp. 1521-1611.

Roberta Romano,
Yale University Law School

Bengt Holmstrom,
Massachusetts Institute of Technology
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scandals in 2000 before advocating a 
completely different system.3 

In Holmstrom’s view, flaws in 
the design of executive compensa-
tion schemes, which gave executives 
powerful incentives to act on their 
own behalf rather than on the behalf 
of stockholders, did contribute to 
the accounting scandals.  But weak 
auditing systems, which allowed the 
executives to act in this way, were also 
part of the problem.  Some argue that 
the scandals occurred because the 
board members weren’t strong enough 
against the executives, and therefore, 
stockholders need to be given more 
rights in intervening in the running of 
the firm.  Holmstrom says that there 
will be costs associated with such a 
system.  His experience suggests that 
boards should not be watchdogs over 
CEOs.  Instead, the board’s role is to 
evaluate whether the CEO and man-
agement know what they are doing 
and have the ability to get the firm out 
of a crisis should one arise – to evalu-
ate the management team’s capabilities 
for running the firm, not to determine 
whether the team is pilfering the firm.  
The board needs a trusting relation-
ship with the CEO; it needs open 
communication to know how the CEO 
approaches problems in order to assess 
whether this is the right person to be 
running the company.  It would be 
difficult to have such a relationship 
if the board were always investigat-
ing the CEO.  Holmstrom believes 
one needs to consider how proposed 
reforms would affect the communica-
tion relationship between the board 

and CEO.  If shareholders can inter-
vene significantly into how the firm 
is run this could adversely affect this 
communication relationship.  While 
Holmstrom believes that shareholders 
should have the right to fire the board, 
he doesn’t believe they should be able 
to fire one member selectively, since 
that might prevent board members 
from effectively doing their job.  

Holmstrom is also skeptical of 
some of the reforms being proposed 
for executive compensation schemes.  
For example, the use of options in 
executive compensation schemes arose 
because of problems with the perfor-
mance plans used in the 1960s and 
1970s.  Now the pendulum has swung 
back to such plans in which account-
ing numbers are used as triggers for 
how much to pay people.  Holmstrom 
prefers payment schemes that are 
simpler but more transparent, since he 
believes such plans would yield better 
incentives.  A compensation scheme 
that aims to give the executive a suffi-
ciently high stake in the firm over time 
should yield better incentives.  

Franklin Allen, of the Wharton 
School, University of Pennsylvania, 
expanded the discussion to corporate 
governance outside the U.S.  Allen 
noted that the notion of a corpora-
tion’s purpose differs across countries.  
When you ask executives (or his MBA 
students) from countries where the 
spoken language is English and those 

from non-English speaking countries 
whom a company is there for, you get 
radically different answers.  Those 
from English-speaking countries say 
the company is there for the share-
holders.  Those from non-English 
speaking countries say it is there for all 
stakeholders–shareholders, employees, 
bondholders, and customers.  If you 
ask whom the company should look 
after if things go bad, you again get 
different answers.  In Japan, 97 percent 
say job security is most important.  In 
Germany and France, a strong major-
ity also favors maintaining employ-
ment.  But in the U.S. and the U.K., 
maintaining dividends is significantly 
more important.    

These differences also mean 
there will be differences in corporate 
governance structures across countries.  
The U.S. and the U.K. have specific 
laws stating that the managers’ duty 
is to the shareholders’ interests.  In 
Germany, employees have a 50 percent 
representation on the firm’s superviso-
ry board, which oversees the manage-
ment board.  Thus, workers’ interests 
are taken into account in the firm’s 
strategic decisions.  China has recently 
introduced mandatory representation 
of workers on boards.  In France, while 
it is not mandatory to have workers 
on boards, workers do have the right 
to attend board meetings.  In Finland, 
companies can choose whether to have 
workers on their boards, and many 
companies have chosen to have worker 
representation.  Allen points out that 
despite the existence of different sys-
tems, the corporate governance litera-
ture has focused only on shareholder 
value, at least until recently.

One question of interest is which 
system is better in terms of allocating 
society’s resources most efficiently.  We 
know from economics that if markets 
are complete, there is no asymmetric 
information, and there is perfect com-
petition, then maximizing shareholder 

3 For further discussion, see Bengt Holmstrom 
and Steven N. Kaplan, “Corporate Governance 
and Merger Activity in the United States: 
Making Sense of the 1980s and 1990s,” Journal 
of Economic Perspectives, 15 (Spring 2001), pp. 
121-144 and Bengt Holmstrom and Steven 
N. Kaplan, “The State of U.S. Corporate 
Governance: What’s Right and What’s Wrong,” 
Journal of Applied Corporate Finance, 15 (Winter 
2003), pp. 8-20. Franklin Allen, The Wharton School, 

University of Pennsylvania
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value is efficient.  However, if there are 
market imperfections, it isn’t clear this 
yields the best outcome.  Some of Al-
len’s ongoing theoretical research with 
Elena Carletti and Robert Marquez 
indicates that when there are imper-
fect markets, shareholders as well as 
workers may be better off when work-
ers are represented on a firm’s board.4   
Worker representation changes the 
firm’s incentives toward taking actions 
that reduce the chance of bankruptcy.  
This leads to less competition, which 
takes the form of higher prices (which 
hurt consumers), but this in turn leads 
to higher expected profits and in some 
cases higher overall market value than 
when the firm acts only in sharehold-
ers’ interests.  Thus, it is not always 
the case that workers gain at the 
expense of shareholders.  Allen and his 
co-authors are also investigating when 
firms will choose to be stakeholder-
oriented versus shareholder-oriented, 
and what happens in product markets 
when firms of each type compete.  
The auto industry provides such an 
example, with firms from the U.S., 
a shareholder-oriented system, and 
Germany, a stakeholder-oriented 
system, competing.  Questions such as 
these become even more important as 
countries such as China, with different 
corporate governance structures, gain 
global economic importance.

INNOVATIONS IN
FINANCIAL MARKETS

Our second session delved into 
financial market innovations with 
speakers who have academic, poli-
cymaking, and market practitioner 
experience.  John Geanakoplos, of 
Yale University, discussed his research 
on the foundations of market liquid-

ity and financial crises.  This research 
yields several policy implications for 
the current period of financial market 
distress.  Geanakoplos noted that the 
interest rate has played a central role 
in economics for more than a century, 
but during crises, collateral levels and 
margins, which he sees as synonymous 
with leverage, become paramount.  
In these situations, the interest rate 
may not move at all, but the economy 
is transformed by radical shifts in 
margins and collateral levels.  Thus, in 
his view policymakers may want to pay 
more attention to collateral levels and 
less attention to interest rates.

Just as supply and demand deter-
mine the interest rate in equilibrium, 
in Geanakoplos’s theory they also 
determine the equilibrium margin.  
There is a leverage cycle in which the 
economy can go from having too much 
leverage to too little.  Consider an 
economy that has too much leverage, 
that is, where margins are very low.  If 

there is a spate of bad news that lowers 
expected values but increases expected 
volatility, individuals may demand 
more margin to cover their higher 
risk, and the situation becomes one in 
which there is too little leverage in the 
market.  Geanakoplos pointed to sev-
eral historical episodes in which there 
were extreme changes in margins: the 
1994 derivatives crisis, 1998 emerg-
ing markets debt crisis, and the 2007 

subprime crisis (and a possible housing 
market crash, which he speculated 
might follow).  

Geanakoplos is a partner of 
Ellington Capital Management, a 
mortgage hedge fund, so he spoke as 
both an academic and a practitioner 
as he elaborated on the subprime 
crisis.  In his view, the problems in 
the subprime market derive from the 
margin requirement, that is, the down 
payment, which prevents subprime 
borrowers from refinancing.  Prior to 
the current crisis, when a subprime 
borrower’s mortgage rate reset at a 
higher level, a borrower that was in 
good standing was able to refinance 
at a lower rate.  Now, both the decline 
in housing prices and the rise in down 
payment requirements have prevented 
such refinancings.  In Geanakoplos’s 
view, the interest rate has not played 
the main role.

In Geanakoplos’s theory, a liquid-
ity crisis begins when bad news about 
an asset lowers its price.  The owners 
of this asset had been the most opti-
mistic buyers and they were leveraged 
because they wanted to invest more 
in the asset than their own resources 
permitted.  The drop in the asset price 
hurts them more than others in the 
economy.  Thus, wealth is redistributed 
away from the asset’s natural buyers, 
and this causes the asset price to fall 
more, which then causes a further 
drop in wealth, and so on.  The crisis 
reaches its climax only when lenders 
then tighten the margin requirements, 
that is, the amount of collateral they 
require to back a loan.  This tightening 
of margins may force investors to sell 
the asset, which leads to even greater 
declines in the asset’s value, and 
there may be spillovers to other asset 
prices if they also need to be sold.  Of 
course, those who manage to survive 
the crisis can benefit from the buy-
ing opportunity provided by the low 
prices of the assets.5  In Geanakoplos’s 

  
4 See Franklin Allen, Elena Carletti, and Robert 
Marquez, “Stakeholder Capitalism, Corporate 
Governance, and Firm Value,” Wharton Finan-
cial Institutions Center Working Paper 07-39, 
August 4, 2007.

John Geanakoplos,
Yale University



  Business Review  Q3  2008   39www.philadelphiafed.org

economic model, even a small piece of 
bad news, that is, one that results in 
just a small increase in the chance of 
a bad outcome, can have a large effect 
on the price if it results in driving the 
most optimistic buyers (who were the 
most leveraged) out of the market and 
increasing borrowing margins.  The 
leverage cycle, then, has broad implica-
tions for the economy.

While crises are, thankfully, rare 
events, changes in margins and the 
resulting problems happen more fre-
quently.  In some cases, bad news isn’t 
large enough to drive the optimistic 
buyers from the market and create a 
financial crisis.  Instead, it raises un-
certainty and disagreement about the 
future among people so that the less 
optimistic want to sell their assets, and 
the optimists want to buy up the assets 
being sold.  Because margins have 
risen, in order to do that, the optimists 
need to sell some of their other assets, 
an action that causes their prices to 
fall.  Thus, there is some contagion.  
The optimists also want to hold assets 
they can borrow money against, so 
they reallocate their portfolio.  There 
is a flight to quality, a flight away from 
illiquidity. 

Geanakoplos pointed out that an 
important implication of the theory is 
that policymakers might want to focus 
more attention on regulating margins.  
Forcing people to have tighter margins 
in normal times and looser margins 
during crises can make society better 
off.

Randall Kroszner, member of 
the Board of Governors of the Federal 
Reserve System, discussed the role of 
information in the development of new 

financial products and lessons to be 
learned about risk management and 
regulation to help foster productive 
financial market innovations.  The 
economy has benefited from innova-
tions that have allowed capital to be 
allocated to its most productive uses 
and risks to be dispersed to a wide 
range of market participants.  But in-
novations also create challenges when 
participants don’t have the necessary 
information to value new instruments.  
Kroszner described the typical life-cy-
cle of a new instrument.  When a new 

product is developed, there is usually 
an experimentation phase when mar-
ket participants try to learn about the 
product’s performance and risk charac-
teristics.  The product’s characteristics 
are adjusted in response to market 
demand.  Information is gathered to 
facilitate price discovery, the process 
that reveals the market-clearing price 
of the asset.  Kroszner discussed how 
the lack of information, inadequate 
due-diligence to verify information, 
and lax risk management have cre-
ated problems in the market for some 
structured finance products like SIVS, 
structured investment vehicles.  Their 
complexity and the lack of informa-
tion about where the underlying credit, 
legal, and operational risks reside have 
made these instruments hard to value.  
According to Kroszner, when market 
participants realize they lack the nec-

essary information for price discovery, 
the price discovery process becomes 
disrupted, market liquidity can become 
impaired, and it may take a significant 
amount of investment in information 
gathering and time before the price 
discovery process can be revived.

Investment in information gather-
ing may also result in more standard-
ization of the instrument.  Kroszner 
pointed out several benefits of stan-
dardization.  It can decrease complex-
ity and increase transparency of the 
instruments.  More standardization 
lowers the information-gathering costs, 
and also the transactions costs for the 
instrument, which in turn increases 
market liquidity.  Kroszner suggested 
that improvements in standardization 
could help address some of the current 
challenges in the subprime market, 
perhaps facilitating the workout and 
loan-modification processes.  He said 
that the Federal Reserve and other 
regulators have been actively encourag-
ing mortgage lenders and servicers to 
work with borrowers at risk of losing 
their homes.  Kroszner noted that the 
supervisory agencies and the industry 
are addressing the need for improved 
risk management, including more 
comprehensive due-diligence for new 
financial products, and better stress-
testing to cover contingent exposures, 
market-wide disruptions, and potential 
contagion.

John Bogle, founder and former 
CEO of The Vanguard Group, Inc., 
and president of Bogle Financial 
Markets Research Center – himself a 
financial markets innovator – provided 
his views on when innovation goes 
too far.  In his view, innovation and 
entrepreneurship are major drivers of 
global economic growth, but financial 
innovation is unique because of the 
sharp dichotomy between the value of 
innovation to the financial institution 
and the value of innovation to the 
institution’s customers.  Bogle believes 

5 For further discussion, see John Geanakoplos, 
“Liquidity, Default, and Crashes: Endogenous 
Contracts in General Equilibrium,” Advances 
in Economics and Econometrics: Theory and 
Applications, Eighth World Conference, Volume 
II, Econometric Society Monographs (2003), pp. 
170-205.

Randall Kroszner, Board of Governors, 
Federal Reserve System
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that institutions have a large incen-
tive to favor complex and costly over 
simple and cheap.  He estimates that 
the costs of the financial sector have 
risen from about $100 billion in 1990 
to about $530 billion in 2006.  These 
costs include annual expenses borne 
by mutual fund investors, brokerage 
commissions, investment banking 
fees, fess paid to hedge fund managers, 
and legal, accounting, marketing, and 
advertising costs.  Bogle asks whether 
the costs of the financial sector have 
reached a level that exceeds the value 
of the sector’s many benefits.  

In Bogle’s view, two recent in-
novations in the banking industry – 
CDOs (collateralized debt obligations 
backed by pools of mortgages) and 
SIVs (structured investment vehicles) 
– are complex and costly vehicles of 
questionable benefit.  He discussed a 
number of innovations in the mu-
tual fund industry over the years that 
brought mutual fund managers high 
fees but ultimately losses to investors, 
including aggressive growth funds in 
the latter half of the 1960s, govern-
ment-plus funds in the 1970s, adjust-
able-rate mortgage funds in the 1980s, 
and technology funds in the 1990s.

Bogle explained that some mutual 
fund innovations have benefited fund 
investors.  One of these is the money 
market fund, which he sees as one of 
the greatest innovations in the indus-
try’s history.  He also outlined several 

of the innovations of his own firm, 
Vanguard, which he established in 
1974.  These include a fund organiza-
tional structure that keeps investment 
costs down; the first market-index 
mutual fund, created in May 1975, 
that tracks the returns of the S&P 500 
stock index; and tax-managed funds, 
introduced in 1993.

Bogle concluded by suggesting 
that financial innovations nearly 
always create value for their creators, 
but that too often, in his view, these 
innovations have subtracted value 
from investors.  

REGULATION AND 
COMPETITIVENESS

Bogle’s discussion provided an 
excellent segue into the final session, 
which addressed the proper role of 
regulation in capital markets.  Given 
financial market disruptions that have 
taken place since the Policy Forum, 
this session provides particularly useful 
insights into thinking about the regu-
latory structure that is to come. 

R. Glenn Hubbard, dean of 
the Columbia University Business 
School and chairman of the Council 
of Economic Advisers from 2001 to 
2003, focused his discussion on the 
regulation of equity markets, draw-
ing on the work of the Committee on 
Capital Markets Regulation, a non-
partisan group co-chaired by Hubbard 
and John Thornton, former president 
of Goldman Sachs.  Hubbard sees 
our financial markets as one of the 
important sources of the productivity 
boom in the U.S. over the past decade, 
and thus, it is important to preserve 
and enhance the global competitive 
position of U.S. capital markets.  The 
U.S. share of equity raised in global 
public markets dropped from about 30 
percent in 2002 to about 19 percent in 
2007 (through November).  There has 
been an increase in U.S. companies 
doing initial public offerings abroad 

and a decrease in the number of firms 
that are listing on U.S. equity exchang-
es.  Economic research indicates that, 
on average, foreign firms still receive 
a benefit from listing in the U.S., but 
that listing premium has declined in 
recent years.  Hubbard argued that one 
of the reasons for these trends is that 
the U.S. securities regulatory system 
does not do an adequate assessment 
of the costs and benefits of proposed 
and enacted regulations.  The imple-
mentation of Sarbanes-Oxley could be 
improved to lower its costs.  Another 
cost facing firms doing business in the 
U.S. is potential litigation.  He cited 
issues surrounding auditor and director 
liability and securities class-action 
lawsuits, which have larger and more 
frequent settlements in the U.S. than 
in other financial centers.

The committee recommended 
that a more risk-based approach be 
taken toward securities regulation 
to ensure that regulation enhances 
shareholder value by improving the 
incentives of managers, auditors, and 
directors, and the rights of sharehold-
ers with respect to corporate control.  
This would include the SEC’s per-
forming formal cost-benefit analyses 
of regulations.  Regarding litigation 
reform, the committee recommended 
allowing alternative dispute resolution 
for class actions, which might include 
shareholders waiving their rights to 
class actions at the time of the initial 
public offering.  Hubbard suggested 
that the Financial Services Author-

R. Glenn Hubbard,
Columbia University Business School

John Bogle,
The Vanguard Group
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ity in the United Kingdom, which is a 
consolidated system of financial super-
vision, might provide a model worth 
considering in the U.S., and indeed 
the costs and benefits of such a system 
are being assessed as part of the work 
regarding regulatory reforms needed in 
the aftermath of the current financial 
market disruptions.

Annette Nazareth, who at the 
time of the Policy Forum was a com-
missioner at the SEC, was our final 
speaker.  Nazareth argued that a 
well-conceived and balanced system 
of securities regulation gives the U.S. 
a competitive edge in global finan-
cial markets.  The SEC’s balanced 
approach to securities regulation is 
based on the principles of competition, 
transparency, investor protection, and 

market integrity.  Nazareth believes 
the approach has worked well and has 
been instrumental in establishing con-
fidence in the U.S. securities markets, 
which in turn has increased market 
liquidity and has attracted business to 
the U.S.  Indeed, rather than conflict-
ing with market forces, high-quality 
regulation, she feels, is a complement 
that works with market forces.  

In Nazareth’s view, high-quality 
regulation is based on clear goals and 
standards.  It should be minimally 
intrusive in the marketplace, allowing 
disparate business models to compete 
vigorously and effectively, which fosters 

innovation.  It should be flexible 
enough to accommodate different busi-
ness models.  It should promote market 
efficiency.  Nazareth believes securities 
regulation has been most effective in 
addressing market externalities, a type 
of inefficiency.  She outlined four types 
of externalities that regulation has suc-
cessfully addressed: dominant markets, 
principal-agent conflicts, collective-
action issues, and information asym-
metries.  

Markets with high market power 
may use it anti-competitively.  The 
U.S. has multiple competing securi-
ties markets, and the SEC has used its 
authority to enhance the competition 
in these markets.  For example, the 
SEC mandated fair-access rules that 
ensured that all market participants 
would have access to the market.  The 
commission also regulated the sharing 
of market price data, which is neces-
sary for trading.  

As Bogle described in the previous 
session, financial intermediaries and 
their customers are in a principal-agent 
relationship, in which there are some-
times conflicts of interest.  Nazareth 
discussed the SEC’s regulation of 
sales practices, which is intended to 
alleviate some of these conflicts.  She 
pointed out that the U.S. has the high-
est level of retail investor participation 
anywhere in the world and attributes 
this to the standards set for sales 
practices, which inspire confidence in 
our markets. 

The SEC has helped solve col-
lective action problems in financial 
markets.  Nazareth discussed an 
example that arose in the over-the-
counter credit derivatives markets.  As 
Nazareth explained, it was discovered 
that there was a very serious problem 
of incomplete documentation on high 
volumes of transactions in this market.  
Although the securities firms realized 
there was an issue, none individually 
had the incentive or the ability to solve 

the problem on its own.  The SEC has 
worked with the firms toward clearing 
up this problem.

The SEC has advocated transpar-
ency and has mandated standardized 
disclosure to alleviate asymmetric 
information problems.  Globalization 
has led to convergence in disclosure 
as well as accounting standards across 
countries, and this has raised market 
efficiency.

In Nazareth’s view, these four 
types of market imperfections point 
out the need for regulation to ensure 
that the evolution of the marketplace 
benefits investors and serves the public 
interest.  If regulation is well-designed, 
it will enhance competition, not stand 
it is way. 

SUMMARY
The 2007 Policy Forum generated 

lively discussion among the program 
speakers and audience on the conse-
quences of innovation in global finan-
cial markets and the implications for 
financial market regulation.  The re-
cent financial market disruptions, their 
effect on the real sector of the econ-
omy, and the feedback from the real 
economy to financial markets under-
score the need for better understand-
ing of financial market innovations, 
performance, liquidity, and regulation.  
It now appears clear that some reform 
of the financial supervisory system in 
the U.S. is needed and will take place.  
Given the vital importance of finan-
cial markets and institutions to our 
economic well being, it is imperative 
that rigorous economic modeling and 
empirical research be used in develop-
ing these regulatory reforms to avoid 
unintended consequences and to help 
ensure a more efficient and productive 
financial system that is less susceptible 
to systemic risk. BR

Annette Nazareth, Former Commissioner,
Securities and Exchange Commission
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RESEARCHRAP

REAL-TIME DATA ANALYSIS: A 
LOOK AT RESEARCH TO DATE 

This paper describes the existing 
research (as of February 2008) on real-time 
data analysis, divided into five areas: (1) data 
revisions; (2) forecasting; (3) monetary policy 
analysis; (4) macroeconomic research; and 
(5) current analysis of business and financial 
conditions. In each area, substantial 
progress has been made in recent years, with 
researchers gaining insight into the impact 
of data revisions. In addition, substantial 
progress has been made in developing better 
real-time data sets around the world. Still, 
additional research is needed in key areas, 
and research to date has uncovered even 
more fruitful areas worth exploring.

Working Paper 08-4, “Frontiers of Real-
Time Data Analysis,” Dean Croushore,  
University of Richmond, and Visiting Scholar, 
Federal Reserve Bank of Philadelphia

INSTITUTIONAL FORM AND 
CENTRAL BANK PERFORMANCE: 
SOME EMPIRICAL EVIDENCE

Over the last decade, the legal and 
institutional frameworks governing central 
banks and financial market regulatory 
authorities throughout the world have 
undergone significant changes. This has 
created new interest in better understanding 
the roles played by organizational structures, 
accountability, and transparency, in 
increasing the efficiency and effectiveness of 
central banks in achieving their objectives 
and ultimately yielding better economic 

outcomes. Although much has been written 
pointing out the potential role institutional 
form can play in central bank performance, 
little empirical work has been done to 
investigate the hypothesis that institutional 
form is related to performance. This paper 
attempts to help fill this void.

Working Paper 08-5, “Central Bank 
Institutional Structure and Effective Central 
Banking: Cross-Country Empirical Evidence,” 
Iftekhar Hasan, Rensselaer Polytechnic Institute 
and Bank of Finland, and Loretta J. Mester, 
Federal Reserve Bank of Philadelphia and The 
Wharton School, University of Pennsylvania

FLUCTUATIONS IN 
UNEMPLOYMENT AND VACANCIES

In a reasonably calibrated Mortensen 
and Pissarides matching model, shocks to 
average labor productivity can account for 
only a small portion of the fluctuations 
in unemployment and vacancies (Shimer 
(2005a)). In this paper, the author argues 
that if vintage-specific shocks rather than 
aggregate productivity shocks are the driving 
force of fluctuations, the model does a better 
job of accounting for the data. She adds 
heterogeneity in jobs (matches) with respect 
to the time the job is created in the form of 
different embodied technology levels. The 
author also introduces specific capital that, 
once adapted for a match, has less value in 
another match. In the quantitative analysis, 
she shows that shocks to different vintages of 
entrants are able to account for fluctuations 
in unemployment and vacancies and that, 
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in this environment, specific capital is important to 
decreasing the volatility of the destruction rate of 
existing matches.

Working Paper 08-6, “Specific Capital and Vintage 
Effects on the Dynamics of Unemployment and 
Vacancies,” Burcu Eyigungor, Federal Reserve Bank of 
Philadelphia

OPTIMAL POLICY IN A CHANNEL SYSTEM
Channel systems for conducting monetary 

policy are becoming increasingly popular. Despite its 
popularity, the consequences of implementing policy 
with a channel system are not well understood. The 
authors develop a general equilibrium framework of a 
channel system and study the optimal policy. A novel 
aspect of the channel system is that a central bank 
can “tighten” or “loosen” its policy without changing 
its policy rate. This policy instrument has so far been 
overlooked by a large body of the literature on the 
optimal design of interest-rate rules.

Working Paper 08-7, “Monetary Policy in a Channel 
System,” Aleksander Berentsen, University of Basel, and 
Cyril Monnet, Federal Reserve Bank of Philadelphia

 
EXAMINING REVISIONS TO PCE
INFLATION RATES

This paper examines the characteristics of the 
revisions to the inflation rate as measured by the 
personal consumption expenditures price index both 
including and excluding food and energy prices. These 
data series play a major role in the Federal Reserve’s 
analysis of inflation.

The author examines the magnitude and patterns 
of revisions to both PCE inflation rates. The first 
question he poses is: What do data revisions look like? 
The author runs a variety of tests to see if the data 
revisions have desirable or exploitable properties. The 
second question he poses is related to the first: Can we 
forecast data revisions in real time? The answer is that 
it is possible to forecast revisions from the initial release 
to August of the following year. Generally, the initial 
release of inflation is too low and is likely to be revised 
up. Policymakers should account for this predictability 
in setting monetary policy.

Working Paper 08-8, “Revisions to PCE Inflation 
Measures: Implications for Monetary Policy,” Dean 
Croushore, University of Richmond, and Visiting Scholar, 
Federal Reserve Bank of Philadelphia

COMBINING CPI AND PCE INFLATION 
MEASURES: BETTER FORECASTS?

Two rationales offered for policymakers’ focus on 
core measures of inflation as a guide to underlying 
inflation are that core inflation omits food and energy 
prices, which are thought to be more volatile than other 
components, and that core inflation is thought to be a 
better predictor of total inflation over time horizons of 
import to policymakers. The authors’ investigation finds 
little support for either rationale. They find that food 
and energy prices are not the most volatile components 
of inflation and that depending on which inflation 
measure is used, core inflation is not necessarily the 
best predictor of total inflation. However, they do find 
that combining CPI and PCE inflation measures can 
lead to statistically significant more accurate forecasts 
of each inflation measure, suggesting that each measure 
includes independent information that can be exploited 
to yield better forecasts.

Working Paper 08-9, “Core Measures of Inflation 
as Predictors of Total Inflation,” Theodore M. Crone, 
Swarthmore College; N. Neil K. Khettry, Murray, Devine 
& Company; Loretta J. Mester, Federal Reserve Bank 
of Philadelphia, and The Wharton School, University of 
Pennsylvania; and Jason A. Novak, Federal Reserve Bank 
of Philadelphia

BUSINESS METHOD PATENTS AND THE 
FINANCIAL SERVICES INDUSTRY

A decade after the State Street decision, more 
than 1,000 business method patents are granted each 
year. Yet only one in 10 are obtained by a financial 
institution. Most business method patents are also 
software patents.

Have these patents increased innovation in 
financial services? To address this question the 
author constructs new indicators of R&D intensity 
based on the occupational composition of financial 
industries. The financial sector appears more research 
intensive than official statistics would suggest but less 
than the private economy taken as a whole. There 
is considerable variation across industries but little 
apparent trend. There does not appear to be an obvious 
effect from business method patents on the sector’s 
research intensity.

Looking ahead, three factors suggest that the 
patent system may affect financial services as it 
has electronics: (1) the sector’s heavy reliance on 



44   Q3  2008 Business Review  www.philadelphiafed.org

information technology; (2) the importance of standard 
setting; and (3) the strong network effects exhibited 
in many areas of finance. Even today litigation is not 
uncommon; we sketch a number of significant examples 
affecting financial exchanges and consumer payments.

The legal environment is changing quickly. The 
author reviews a number of important federal court 
decisions that will affect how business method patents 
are obtained and enforced. He also reviews a number of 
proposals under consideration in the U.S. Congress.

Working Paper 08-10, “Business Method Patents and 
U.S. Financial Services,” Robert M. Hunt, Federal Reserve 
Bank of Philadelphia

 
IS THERE A LINK BETWEEN JOBLESS 
RECOVERIES AND THE GREAT 
MODERATION?

This paper uses new data on job creation and 
job destruction to find evidence of a link between 
the jobless recoveries of the last two recessions and 
the recent decline in aggregate volatility known as 
the Great Moderation. The author finds that the last 
two recessions are characterized by jobless recoveries 
that came about through contrasting margins of 
employment adjustment: a relatively slow decline in job 
destruction in 1991-92 and persistently low job creation 
in 2002-03. In manufacturing, he finds that these 
patterns followed a secular decline in the magnitude 
of job flows and an abrupt decline in their volatility. A 
structural VAR analysis suggests that these patterns are 
driven by a decline in the volatilities of the underlying 
structural shocks in addition to a shift in the response 
of job flows to these shocks. The shift in structural 
responses is broadly consistent with the change in job 
flow patterns observed during the jobless recoveries.

Working Paper 08-11, “Job Flows, Jobless Recoveries, 
and the Great Moderation,” R. Jason Faberman, Federal 
Reserve Bank of Philadelphia

WHAT EXPLAINS THE HOME BIAS IN 
TRADE?

A large empirical literature finds that there is too 
little international trade and too much intra-national 
trade to be rationalized by observed international trade 
costs such as tariffs and transport costs. The literature 
uses frameworks in which goods are assumed to be 
produced in just one stage. This paper investigates 
whether the multi-stage nature of production helps 

explain the home bias in trade. The author shows that 
multi-stage production magnifies the effects of trade 
costs. He then calibrates a multi-stage production 
model to the U.S. and Canada. He solves the model 
with measures of trade costs constructed from data 
on tariffs, transport costs, and wholesale distribution 
margins. The model can explain about three-eighths of 
the Canada border effect; this is three times more than 
what a calibrated one-stage model can explain. The 
model also explains a good deal of Canada’s vertical 
specialization trade. Finally, a reverse engineering 
exercise suggests that the unknown or unobserved 
component of trade costs is smaller than observed trade 
costs.

Working Paper 08-12, “Can Multi-Stage Production 
Explain the Home Bias in Trade?,” Kei-Mu Yi, Federal 
Reserve Bank of Philadelphia

WORKER TURNOVER AND FIRM GROWTH 
The authors use establishment data from the Job 

Openings and Labor Turnover Survey (JOLTS) to 
study the micro-level behavior of worker quits and 
their relation to recruitment and establishment growth. 
They find that quits decline with establishment growth, 
playing the most important role at slowly contracting 
firms. They also find a robust, positive relationship 
between an establishment’s reported hires and 
vacancies and the incidence of a quit. This relationship 
occurs despite the finding that quits decline, and 
hires and vacancies increase, with establishment 
growth. The authors characterize these dynamics 
within a labor-market search model with on-the-job 
search, a convex cost of creating new positions, and 
multi-worker establishments. The model distinguishes 
between recruiting to replace a quitting worker and 
recruiting for a new position and relates this distinction 
to firm performance. Beyond giving rise to a varying 
quit propensity, the model generates endogenously 
determined thresholds for firm contraction (through 
both layoffs and attrition), worker replacement, and 
firm expansion. The continuum of decision rules 
derived from these thresholds produces rich firm-level 
dynamics and quit behavior that are broadly consistent 
with the empirical evidence of the JOLTS data.
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