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Professional employer organizations: What are they,  
who uses them, and why should we care?

Britton Lombardi and Yukako Ono
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Introduction and summary

A growing number of U.S. workers are counted as em-
ployees of firms that they do not actually work for. 
Some of these workers are from temporary help services 
(THS) agencies and some are leased employees, who 
are on the payrolls of professional employer organiza-
tions (PEOs) but work for PEOs’ client firms. Several 
studies have looked at firms’ use of THS, but few have 
examined the use of PEO services. In this article, we 
use data from the U.S. Census Bureau to shed some 
light on PEOs—how they operate, what types of 
companies employ them, and why.

PEOs provide various services related to human 
resources (HR) management, such as payroll process-
ing, benefit management, and regulation compliance. 
Unlike consultant firms that only provide recommen-
dations on these functions, PEOs operate in a co-em-
ployment relationship with their clients, by including 
the clients’ workers on their own payrolls. In such a 
relationship, PEOs become employers of record for 
tax and insurance purposes. PEOs exercise some de-
cision-making in HR management; at the same time, 
they share legal responsibilities as co-employers. By 
pooling the workers of its clients on its payroll, a PEO 
gains economies of scale in performing its required tasks. 

The workers whose payrolls are moved to PEOs 
are often referred to as “leased employees” because, 
on paper, they work for the PEO and are leased back 
to the client firm. Since leased employees are not ac-
counted for on clients’ payrolls, the payroll-based la-
bor statistics underestimate labor used by the industries 
of PEO client firms. In the 2002 Economic Census’s 
subject series on Administrative and Support and Waste 
Management and Remediation Services,1 the PEO in-
dustry consisted of about 5,000 establishments. It em-
ployed 1.7 million leased employees. The PEO industry 
achieved rapid growth through the 1990s, with a growth 
rate of 386 percent from 1992 to 2002, subtracting an 

increasing number of workers from the payroll records 
of other industries.2 

In this article, we first review the history and cur-
rent nature of PEO services. Next, we use publicly 
available data to show that the distribution of the use 
of PEO services is not uniform across industries or 
geographical areas. We then use confidential micro-
data from the U.S. Census Bureau’s 2002 Census of 
Manufactures to examine how characteristics other 
than location and industry may influence companies’ 
use of PEO services and, therefore, why certain types 
of companies are more likely to use PEO services than 
others. This also sheds some light on the issues research-
ers face in interpreting payroll-based labor statistics. 

Dey, Houseman, and Polivka (2006) provide a 
review of the issues related to payroll-based labor sta-
tistics. They also assess the effect of firms’ use of em-
ployment services as a whole, including PEO services   
and THS, focusing on the manufacturing sector. Be-
tween 1989 and 2000, employment in manufacturing 
reportedly fell by 4.1 percent. Dey, Houseman, and 
Polivka (2006) show, however, that manufacturing em-
ployment would have actually increased by 1.4 percent 
if employment services workers had been included.3 

They also estimate that the use of these employment 
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services added 0.5 percentage points to the annual growth 
rate of labor productivity as measured by output per 
worker in the manufacturing sector between 1989 and 
2000, equaling approximately 14 percent of the overall 
growth.4 Houseman (2006) also shows that the multi-
factor productivity measure for manufacturing would 
also overestimate productivity growth as the data do 
not allow us to fully capture employment services in-
put to manufacturing.

The existing literature (Houseman, 2006; Estavao 
and Lach, 1999; and Segal and Sullivan, 1997) relies 
mostly on data on firms’ use of THS industries, partly 
reflecting data availability. We complement this liter-
ature here by examining firms’ use of PEOs.

History and activities of PEOs

PEOs started out in the early 1980s, conducting 
payroll processing for client firms. Payrolling involved 
preparing and distributing payroll checks; depositing 
wages directly to bank accounts; maintaining payroll 
data; filing local, state, and federal government paper-
work; and tracking vacation and sick leave. To perform 
such services, the PEO grouped its client firms’ workers 
on the PEO’s own payroll and processed tasks at the 
same time. Small- and medium-sized companies, in 
particular, benefited through cost efficiencies gained 
from the PEO’s economy of scale. 

Outsourcing payroll processing to PEOs, however, 
caused some confusion about the employer status of 
the PEO versus that of the client firms (Drucker, 2002; 
and Greening, Barringer, and Macy, 1996). Having trans-
ferred clients’ workers to the PEO’s payroll, PEOs ap-
peared as employers on paper. Some client firms took 
advantage of this confusion about employer status5 
and tried to reduce their legal responsibilities (Houseman, 
2003). As these practices became more prevalent, 
regulatory agencies and insurance companies tried to 
clarify the situation by creating new regulations and 
policies. As a result, the PEO officially became ac-
countable for the performance of HR responsibilities 
as a joint employer under contractual agreement with 
its client firms, in essence acting as an outsourced HR 
department for client firms (Klaas, McClendon, and 
Gainey, 2000). 

As regulations affecting HR management have 
increased over time, the kinds of services that PEOs 
provide have also expanded. Between 1980 and 2000, 
the number of employment laws applying to employers 
grew by 60 percent, and between 1991 and 2001, the 
number of lawsuits, in particular sexual harassment 
cases, more than doubled, according to the U.S. Equal 
Employment Opportunity Commission (Drucker, 2002). 
The growth in the number of regulations and lawsuits 

has generated higher time and monetary costs for firms 
and increased the firms’ liabilities to both their workers 
and enforcement agencies. Adding to the complexity 
of HR management, some regulations have different 
rules and enforcement requirements based on firm size6 
and/or location.7 In addition to the changing regulatory 
landscape, the increasing cost of employment-based 
benefits, especially health care, continues to add to 
firms’ administrative costs (Bodenheimer, 2005). Re-
flecting these changes, PEOs began to expand their ser-
vices to further support the management of their clients’ 
work forces with such duties as ensuring compliance 
with regulatory issues, as well as providing and ad-
ministering benefits packages (Cook, 1999). 

In addition to the aforementioned HR tasks, 
these days many PEOs offer additional HR activities 
to provide a more integrated overall HR management 
service, including relocation administration, employee 
handbooks and background checks, physicals, and job 
descriptions (Gilley, Greer, and Rasheed, 2004; and 
Cline, 1997). Some PEOs also provide potentially high-
liability HR management functions to differentiate them-
selves from the rest of the market. One of the more 
complex tasks that firms outsource to PEOs is the  
administration of their retirement plans, which have 
intricate requirements to be compliant with the Em-
ployee Retirement Income Security Act (ERISA)8 
(Greer, Youngblood, and Gray, 1999). Some PEOs also 
support the administration of Employee Assistance Pro-
grams (EAPs),9 which provide support services to client 
firms’ workers and their families (Greer, Youngblood, 
and Gray, 1999). Some firms outsource the responsibility 
of processing drug testing to PEOs to minimize confi-
dentiality issues regarding personal employee informa-
tion (Greer, Youngblood, and Gray, 1999). And some 
firms also use PEOs to facilitate the centralization of 
HR functions (Greer, Youngblood, and Gray, 1999). 

Since PEOs manage various HR and regulatory 
issues as joint employers, it would be instructive to 
summarize a typical contractual relationship between 
a PEO and a client firm. First, to define the joint rela-
tionship, both the PEO and the client firm enter into  
a contract to document which firm takes on the legal 
and administrative responsibilities of the firm’s em-
ployees (Lenz, 2003, p. 10). Under this agreement, the 
client firm purchases the PEO’s assistance by com-
pensating the PEO an amount that covers the client’s 
total human resources costs plus an additional service 
fee. Many times when a PEO agrees to administer 
payroll and benefits to the workers, the PEO also  
becomes responsible under the law for the liabilities 
associated with these administrative duties. Such duties 
include issuing workers’ compensation for employees 
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accidentally injured on the job.10 Health and pension 
benefits that some PEOs offer fall under another set 
of state regulations (Lenz, 2003, p. 10).11

While a PEO plays a significant role as a joint em-
ployer as mentioned previously, its role and responsi-
bilities are limited to those involving HR management. 
The PEO does not provide daily supervision to workers 
for their production activities. In addition, it does not 
typically get involved with interviewing and hiring. 
(However, it may offer guidance on job postings and 
skill matching, and it may take care of regulatory issues 
or conduct basic functions such as background checks 
and drug tests.) Thus, it would be natural to consider 
leased employees on the PEO’s payroll as part of the 
work force for the production activity of the PEO’s 
client firm. However, the payroll-based labor statistics 
do not take this into account, and the greater use of 
PEO services by an establishment or an industry would 
cause the underestimation of the labor used for its pro-
duction. In the next section, we examine the distribu-
tion of the use of PEO services across industries and 
geographical areas.

Cross-sectional distribution of the use  
of PEO services 

In what follows, we use publicly available data 
of leased employees from the U.S. Census Bureau.  
In particular, we study the distributions of leased em-
ployees versus payroll employees across clients’ in-
dustries and geographical areas, using data from the 
1992, 1997, and 2002 Economic Censuses. Note that 
another source often used for employment data is the 
Current Employment Statistics. However, there is a 
concern about using the CES data for our purpose. The 
CES’s sampling frame, the Quarterly Census of  
Employment and Wages, seems to be undergoing 
changes regarding whether or not the leased employ-
ees are counted in the PEO industry or client firm’s 
industry, and the practice varies across states (Dey, 
Houseman, and Polivka, 2006). Here we focus on us-
ing the Economic Census data for consistency to make 
year-to-year, industry, and location comparisons.     

Based on the 1997 Economic Census’s subject series 
on Administrative and Support and Waste Manage-
ment and Remediation Services,12 table 1 shows that 
the intensity of use of PEO services varies across in-
dustries. The first column shows the number of leased 
employees used in each industry as reported by PEOs. 
The second column shows payroll employment by in-
dustry, which does not include leased employees or 
THS workers.13 The third column shows the share of 
leased employees of total workers who work on a regular 
basis for an industry; we divide the number of leased 

employees (first column) by the sum of the leased and 
payroll employees by industry (the first column plus 
second column). The transportation industry uses leased 
employees most intensively. Leased employees repre-
sent 4.6 percent of employees working regularly for this 
industry. Transportation is followed by repair services 
with 2.9 percent, educational services with 2.3 percent, 
and construction with 1.8 percent, while mining has a 
very low share of leased employees with 0.2 percent. 
The index values in the fourth column show the intensi-
ty of use of leased employees in each industry relative 
to the U.S. average (0.84 percent). The intensity of use 
of PEO services seems to vary a lot across industries. 
The transportation industry uses leased employees at a 
rate a little over 20 times that of mining. The transpor-
tation industry also represents the highest share of na-
tional total leased employees with 15.2 percent (fifth 
column). While various reasons would explain the in-
tensive use of leased employees in the transportation 
industry, one factor may be a high injury rate reported 
by the transportation industry;14 this high injury rate 
may prompt firms in that industry to seek more efficient 
or lower-cost ways to insure their workers. 

To see whether industry distribution of leased em-
ployees changes over time, we make a comparison be-
tween the distributions in the 1992 and 1997 Economic 
Censuses.15 Taking into account that the intensity of 
use of leased employees varies over time nationally, 
we compare the index values as calculated in the fourth 
column in table 1 in both years. The industry categories 
included in the questionnaires of the 1992 and 1997 
subject series on Administrative and Support and Waste 
Management and Remediation Services are not iden-
tical, so we only compare the index values for the in-
dustry categories that are common to both years. These 
industries include mining; construction; manufacturing; 
wholesale trade; retail trade; and finance, insurance, 
and real estate. We found a similar pattern in the use 
of leased employees in both years. The index values 
for 1992 show that the construction sector used leased 
employees 1.6 times more intensively than the U.S. 
average (0.4 percent), whereas in 1997, the multiple 
for the construction sector was 2.1 times the national 
average of 0.84 percent. For manufacturing, the index 
was 0.72 for 1992 and 0.73 for 1997. For retail trade, 
the index was 0.48 for 1992 and 0.49 for 1997.

Next, we examine whether the intensity of use of 
PEO services differs across geographical areas. Table 2 
illustrates the variation across states. The first four 
columns show 1997 data, while the fifth column shows 
2002 data. The first column shows the number of leased 
employees reported by PEOs located in each state. The 
second column is the total payroll employment of all 
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TaBlE 1

Leased employees, by client industry category, 1997

	 	 Payroll	 Leased	 	 Industry
	 Employees		 employeesb		 employees	as	 	 share	of
	 leased	to		 (not	including	 share	of	leased	 	 national
	 firms	by		 leased	employees	 plus	payroll	 Index,c	 leased
Industry	 PEOsa	 and	THS	workers)	 employees	 U.S.=1.00	 employeesd

	 	 	 (percent)	 	 (percent)

Mining	 1,065	 509,006	 0.21	 0.25	 0.12

Construction	 102,123	 5,664,840	 1.77	 2.11	 11.55

Manufacturing	 104,415	 16,888,016	 0.61	 0.73	 11.81

Transportation	 134,760	 2,811,017	 4.57	 5.45	 15.24

Utilities	except		
		waste	management	 2,052	 702,703	 0.29	 0.35	 0.23

Information	services	 12,839	 3,066,167	 0.42	 0.50	 1.45

Wholesale	trade	 29,615	 5,796,557	 0.51	 0.61	 3.35

Retail	trade	 57,236	 13,991,103	 0.41	 0.49	 6.47

Accommodation	and		
		food	services	 77,311	 9,451,226	 0.81	 0.97	 8.75

Finance	and	insurance	 15,593	 5,835,214	 0.27	 0.32	 1.76

Real	estate	and		
		rental/leasing	 16,243	 1,702,420	 0.95	 1.13	 1.84

Professional,	scientific,		
		and	technical	services	 47,987	 5,361,210	 0.89	 1.06	 5.43

Administrative	and		
		support	services	including		
		waste	management	 48,304	 n.a.	 n.a.	 n.a.	 n.a.

Health	and	social	services	 58,363	 13,561,579	 0.43	 0.51	 6.60

Educational	services	 7,565	 321,073	 2.30	 2.74	 0.86

Arts,	entertainment,		
		and	recreational	services	 13,316	 1,587,660	 0.83	 0.99	 1.51

Personal	care	and		
		laundry	services	 13,447	 1,217,185	 1.09	 1.30	 1.52

Repair	services	 38,016	 1,276,389	 2.89	 3.45	 4.30

aApart	from	the	leased	employees,	the	PEO	industry	hires	11,409	management	and	administrative	employees	in	the	U.S.	See	the		
1997	Economic	Census,	subject	series	on	Administrative	and	Support	and	Waste	Management	and	Remediation	Services,	available		
at	www.census.gov/prod/ec97/97s56-sb.pdf.
bSee	the	appendix	for	definitions	of	the	number	of	employees	on	payroll	by	industry.	Note	that	the	1997	Economic	Census	does	not	provide		
the	North	American	Industry	Classification	System	code	of	each	industry	to	which	leased	employees	are	allocated.	We	obtain	the	payroll		
employment	of	a	corresponding	industry	based	on	the	industry	title.
cThe	index	is	calculated	by	dividing	the	value	in	the	third	column	by	0.84	percent	(the	U.S.	average	share	of	leased	employees	in	1997).		
dThis	column	does	not	sum	to	100	because	we	do	not	include	leased	employees	in	the	agriculture,	administrative	and	support	services		
including	waste	management,	and	“other”	industries.
Notes:	PEO	means	professional	employer	organization.	THS	means	temporary	help	services.	n.a.	means	not	applicable.
Source:	Authors’	calculations	based	on	data	from	the	U.S.	Census	Bureau,	1997	Economic	Census.

private industries in each state, which is often used as 
state employment in economic research. Unlike indus-
try payroll employment (the second column in table 1), 
the state payroll employment number includes both 
leased employees and THS workers on the payrolls of 
PEOs and THS agencies located in each state. The third 
column shows the leased employee share of state pay-
roll employment. Of the top five states with the highest 

percentage of leased employees, Florida comes in first 
with 3.6 percent, followed by Arizona with 3.3 percent, 
Utah with 2.3 percent, Georgia with 2.1 percent, and  
Texas with 1.4 percent. One might think that these 
states have higher shares of industries that tend to  
use more PEO services. This is not necessarily the 
case. We evaluate this potential explanation for Florida 
and Arizona. To isolate the effect of the industry mix, 
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we assume that the use of leased employees by indus-
try for Florida and Arizona is the same as that for the 
U.S.; we then take the weighted average of the U.S. 
shares of leased employees (the third column of table 1) 
and weight it by each industry’s share in state employ-
ment. Implied shares of leased employees in Florida 
and Arizona are similar to the U.S. average and not 
nearly as high as the numbers in the third column of 
table 2. The industry mix does not explain the high 
share of leased employees in Florida and Arizona. There 
may be some location-specific factors that could fur-
ther explain these states’ use of PEO services. 

In order to view the geographical distribution of 
leased employees over time, we again calculate an in-
dex, dividing a state’s share of leased employees by 
the U.S. average, and compare the index’s values for 
1997 and 2002.16 We observe similar patterns of geo-
graphical distribution across years. Out of the states 
with data disclosed for both years, seven out of the 
top ten states with the highest use of leased employees 
in 1997 remained in the top ten in 2002. Seven out of 
ten of the states with the lowest use of leased employ-
ees in 1997 remained in the bottom ten in 2002.

Finally, we note that the patterns of distribution 
in the use of PEOs across industries and states are dif-
ferent from the patterns for THS workers. Using the 
contingent work supplement of the 1997 Current 
Population Survey, we calculate each industry’s share 
of THS workers. Among the industries using higher 
shares of THS workers are manufacturing (31.8 percent) 
and administrative and support services and waste 
management (21.3 percent). This contrasts with the 
industry distribution for leased employees, where the 
transportation industry represents the highest share at 
15.2 percent and the manufacturing and construction 
industries represent about 12 percent each. The dif-
ferent geographical distributions between leased em-
ployees and THS workers are summarized in table 3. 
The top and bottom ten states are quite different for 
leased employees versus THS workers. Only four 
states appear in the top ten and three in the bottom 
ten for both leased employees and THS workers. The 
intensity of use of leased employees is also more var-
ied across states, reflected in the larger range of index 
values between the top and bottom states compared 
with the results for THS workers.  

Characteristics of manufacturing plants  
that use PEOs 

In this section, we summarize how the use of 
PEO services varies across establishments depending 
on their characteristics. In particular, we use the  
establishment-level data of the 2002 Census of  

Manufactures compiled by the U.S. Census Bureau. 
In the census’s questionnaire, a representative of a 
plant (that is, a manufacturing establishment) is asked 
to answer “yes” or “no” to a question on whether the 
plant uses any leased employees; thus, a plant with a 
representative that answered “yes” uses workers whose 
payroll is managed by a PEO. Prior to 2002, the U.S. 
Census Bureau only collected information about PEOs’ 
client firms by asking PEOs about their clients as part 
of the Economic Census. To obtain a more detailed pic-
ture of where PEO “employees” actually work, the U.S. 
Census Bureau attempted to collect information direct-
ly from PEO users by including questions about their 
PEO use in the 2002 Economic Census for the first time.

In this article, we examine through probit analyses 
which plant characteristics are associated with a plant’s 
likelihood to use any amount of PEO services.17 Our 
analyses suggest that some plant characteristics play 
important roles, even after controlling for a plant’s in-
dustry and the plant’s location-specific or state-specific 
factors. Note that it is possible that the firm rather than 
the plant decides whether or not to use PEO services. 
Even if a firm were the decision-maker, however, its 
decision may be made for each of its plants based on 
each plant’s individual characteristics. In fact, based 
on our data, the use of PEO services tends to vary across 
plants within the same firm. We explore the effects of 
both plant-level and firm-level variables. Note that a 
plant or an establishment is the smallest unit for which 
individual responses are collected in most of the  
Economic Censuses, in the sense that the U.S. Census 
Bureau typically creates industry-level or state-level 
data by aggregating establishment-level data. Estab-
lishment-level analyses inform us of establishment 
attributes that may help in the interpretation of such 
aggregate data.

In our analyses, we include various plant charac-
teristics. One such variable is plant size measured by 
the log value of shipments. Larger plants seem to face 
more regulations; for example, the Worker Adjustment 
and Retraining Notification Act applies to businesses 
with 100 or more employees. The federal law states 
that a firm must provide written notice of plant closings 
or massive layoffs, defined as 50 or more employees 
at a single establishment, 60 days in advance. Facing 
more regulations, larger plants may rely on PEOs to 
comply with relevant regulations. However, larger plants 
may have more economies of scale in complying with 
regulations. We include the squared term of plant size 
to allow a quadratic relationship between plant size 
and the plant’s probability of using PEO services. 

Note that, as we mentioned previously, the deci-
sion to use PEOs may be made by a firm rather than a 
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Leased employees, by state, 1997 and 2002

	 	 Employees	of	all	 Leased	 	
	 Employees		 private	industries,	 employees	 	
	 leased	to		 including	leased	 as	share	 	
	 firms	by		 employees	and	 of	total	 Index,c	 Index,d

State	 PEOsa	 THS	workers	 employees	 U.S.=1.00	 U.S.=1.00

	 	 	 (percent)

Alabama	 14,644	 1,591,179	 0.92	 1.10	 1.45
Alaska	 459	 188,923	 0.24	 0.29	 0.39
Arizona	 55,457	 1,701,357	 3.26	 3.88	 1.74–3.48b

Arkansas	 11,894	 925,498	 1.29	 1.54	 0.12
California	 67,804	 11,565,015	 0.59	 0.70	 0.52
Colorado	 9,575	 1,675,514	 0.57	 0.68	 4.60
Connecticut	 1,535	 1,471,970	 0.10	 0.12	 0.12
Delaware	 219	 348,009	 0.06	 0.07	 0.06
District	of	Columbia	 n.a.	 396,328	 n.a.	 n.a.	 0.05
Florida	 197,632	 5,550,307	 3.56	 4.24	 5.31
Georgia	 63,730	 3,106,872	 2.05	 2.44	 1.33
Hawaii	 5,520	 426,129	 1.30	 1.55	 0.70
Idaho	 848	 404,670	 0.21	 0.25	 1.71
Illinois	 39,214	 5,089,899	 0.77	 0.92	 0.51
Indiana	 15,497	 2,487,609	 0.62	 0.74	 0.76
Iowa	 4,191	 1,179,660	 0.36	 0.43	 0.10
Kansas	 n.a.	 1,049,359	 n.a.	 n.a.	 0.37
Kentucky	 1,860	 1,422,605	 0.13	 0.15	 0.10
Louisiana	 4,943	 1,531,663	 0.32	 0.38	 0.54
Maine	 893	 447,063	 0.20	 0.24	 0.39
Maryland	 7,595	 1,906,880	 0.40	 0.48	 0.44
Massachusetts	 7,891	 2,859,594	 0.28	 0.33	 0.32
Michigan	 39,021	 3,844,460	 1.01	 1.20	 1.16
Minnesota	 11,085	 2,195,621	 0.50	 0.60	 0.33
Mississippi	 6,135	 909,746	 0.67	 0.80	 0.57
Missouri	 6,132	 2,281,643	 0.27	 0.32	 0.40
Montana	 204	 273,746	 0.07	 0.08	 0.06
Nebraska	 9,493	 701,132	 1.35	 1.61	 1.40
Nevada	 3,415	 768,708	 0.44	 0.52	 0.68
New	Hampshire	 6,641	 497,878	 1.33	 1.58	 1.32
New	Jersey	 13,617	 3,300,923	 0.41	 0.49	 0.87
New	Mexico	 4,584	 533,858	 0.86	 1.02	 0.88
New	York	 25,000	 6,895,924	 0.36	 0.43	 0.35
North	Carolina	 13,186	 3,167,303	 0.42	 0.50	 0.36
North	Dakota	 108	 242,047	 0.04	 0.05	 0.005–0.002b

Ohio	 22,384	 4,709,180	 0.48	 0.57	 0.57
Oklahoma	 5,921	 1,127,734	 0.53	 0.63	 0.96
Oregon	 12,124	 1,292,579	 0.94	 1.12	 0.43
Pennsylvania	 10,072	 4,840,877	 0.21	 0.25	 0.23
Rhode	Island	 n.a.	 390,914	 n.a.	 n.a.	 0.41–0.81b

South	Carolina	 19,548	 1,473,831	 1.33	 1.58	 1.73
South	Dakota	 n.a.	 279,187	 n.a.	 n.a.	 0.02
Tennessee	 15,327	 2,247,944	 0.68	 0.81	 0.81
Texas	 104,533	 7,250,925	 1.44	 1.71	 1.52
Utah	 18,788	 824,120	 2.28	 2.71	 2.48
Vermont	 n.a.	 232,476	 n.a.	 n.a.	 0.01
Virginia	 9,341	 2,626,844	 0.36	 0.43	 0.41
Washington	 2,139	 2,081,017	 0.10	 0.12	 0.08
West	Virginia	 1,141	 542,782	 0.21	 0.25	 0.26
Wisconsin	 4,214	 2,277,849	 0.18	 0.21	 0.14
Wyoming	 n.a.	 161,772	 n.a.	 n.a.	 0.03
Total/U.S.	 884,002	 105,299,123	 0.84	 1.00	 1.00

aNumber	of	leased	employees	reported	by	PEOs	located	in	each	state.	
bDue	to	disclosure	concerns,	only	a	range	of	the	number	of	leased	employees	was	given	for	these	states;	our	calculated	index	range	is	based		
on	the	highest	and	lowest	values	of	this	given	range.
cThe	index	is	calculated	by	taking	the	value	in	the	third	column	and	dividing	it	by	0.84	percent	(the	U.S.	average	share	of	leased	employees	in	1997).	
dThe	index	is	calculated	by	taking	the	value	of	leased	employees	as	a	share	of	total	employees	in	2002	(not	shown)	and	dividing	it	by	1.48	percent	
(the	U.S.	average	share	of	leased	employees	in	2002).	
Notes:	PEO	means	professional	employer	organization.	THS	means	temporary	help	services.	n.a.	means	not	available	(undisclosed).	The	total	value		
at	the	bottom	of	the	first	column	includes	the	undisclosed	data.
Sources:	Authors’	calculations	based	on	data	from	the	U.S.	Census	Bureau,	1997	and	2002	Economic	Censuses	and	1997	and	2002	County		
Business	Patterns.

1997 2002
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Geographical distribution of leased employees
and temporary help services workers, 1997

	 Leased	 Temporary	help	
	 employees	 services	workers

	 Index,	 	 Index,
Top	ten	 U.S.=1.00	 Top	ten	 U.S.=1.00

Florida	 4.24	 Maryland	 1.62
Arizona	 3.88	 Arizona	 1.33
Utah	 2.71	 California	 1.27
Georgia	 2.44	 Michigan	 1.25
Texas	 1.71	 Georgia	 1.24
Nebraska	 1.61	 Texas	 1.22
New	Hampshire	 1.58	 South	Carolina	 1.18
South	Carolina	 1.58	 Delaware	 1.18
Hawaii	 1.55	 Colorado	 1.12
Arkansas	 1.54	 Illinois	 1.09
	 	 	
Bottom	ten	 	 Bottom	ten	 	

Pennsylvania	 0.25	 Idaho	 0.59
West	Virginia	 0.25	 Iowa	 0.56
Maine	 0.24	 Nebraska	 0.54
Wisconsin	 0.21	 West	Virginia	 0.50
Kentucky	 0.15	 Montana	 0.48
Connecticut	 0.12	 Mississippi	 0.46
Washington	 0.12	 Wyoming	 0.35
Montana	 0.08	 Hawaii	 0.26
Delaware	 0.07	 North	Dakota	 0.26
North	Dakota	 0.05	 Alaska	 0.23

Notes:	The	index	values	for	leased	employees	here	are	the	same	as	those	shown		
in	the	fourth	column	of	table	2.	Analogously,	we	calculate	the	index	values	for	
temporary	help	services	workers	by	dividing	each	state’s	temporary	help	services	
workers	percentage	of	total	payroll	employment	(not	shown)	by	2.48	percent	(the		
U.S.	average).				
Sources:	Authors’	calculations	based	on	data	from	the	U.S.	Census	Bureau,		
1997	Economic	Census	and	1997	County	Business	Patterns.

plant. The relevant economies of scale for performing 
the HR management services may be at the firm level 
rather than the plant level. Therefore, we also examine 
how firm size is associated with a plant’s use of PEO 
services. We include the total value of manufacturing 
shipments of the parent firm with which each plant is 
affiliated.18 It is not appropriate to use the number of 
employees as a measure of plant or firm size because 
the number of employees reported in the Census of 
Manufactures does not usually include leased employees 
and is endogenous to the plant’s use of PEO services.19 

We include a dummy variable indicating newly 
constructed plants. It is possible that start-up plants 
may want to use PEOs to outsource any noncore HR 
activities until their businesses take off. We also in-
clude the average rates of work-related injury and  
illness at four- or five-digit North American Industry 
Classification System levels provided by the U.S.  
Department of Labor’s Occupational Safety and Health 
Administration (OSHA). OSHA collects such infor-
mation in order to provide reliable data to employers, 

policymakers, and health and safety special-
ists to help determine priorities of work-
place safety. Establishments are asked to 
report all injuries and illnesses of all 
workers on site. 

We examine the effects of firm char-
acteristics other than firm size as well. 
Two additional firm-level variables are 
the firm’s degree of diversity across loca-
tions and across industries. A firm that 
has plants in multiple states would face 
different regulations in each state. A firm 
producing multiple products would also 
have to deal with various regulations. A 
diversified firm may rely on a PEO to take 
advantage of the PEO’s economies of scale 
to keep up with all the regulatory updates 
within different states and/or industries. 
For a plant affiliated with a firm with at 
least one other plant, we measure the geo-
graphical diversification by the number  
of states where the firm has manufactur-
ing plants, as well as the Herfindahl–
Hirschman Index (HHI)20 based on the 
firm’s manufacturing shipments by state. 
The HHI is the sum of the squared terms 
of each state’s share; we define firm i’s 
HHI for geographical concentration as 
HHI sharei

states
is

i Ai

≡
∈
∑ 2 , where shareis is

the share of state s in firm i’s total value 
of manufacturing shipments, and Ai is a 

set of states where firm i operates. The HHI is greater 
when the market concentration is higher. Analogously, 
to measure industrial diversification, we calculate the 
number of industries (three-digit NAICS manufactur-
ing industries) in which the firm’s plants operate and 
the HHI based on the firm’s value of shipments by 
each of its three-digit NAICS manufacturing industries; 
we define firm i’s HHI for industry concentration as 
HHI sharei

industries
ij

i Bi

≡
∈
∑ 2 , where shareij is the share of 

industry j in firm i’s total value of manufacturing 
shipments, and Bi is a set of manufacturing industries 
in which firm i operates. 

As panel A of table 4 shows, our sample contains 
145,534 plants reporting either “yes” or “no” to the 
question on the use of leased employees, which is  
42 percent of the plants with positive shipments in-
cluded in the 2002 Census of Manufactures. While the 
response rate for the newly added question is not high, 
our analyses using the data of respondents show system-
atic relationships between some of their characteristics 
and whether or not they used leased employees. Among 
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Summary statistics of variables

	 	 All	plants	in	the	2002	
	 Our	sample		 Census of Manufactures

	 	 Standard	 	 Standard
	 Mean	 deviation	 Mean	 deviation

A.	All	plants	 	

Number	of	plants	 145,534	 348,295

Plant	size:	log	value	of	shipments	 8.1	 1.7	 6.9	 2.0

Injury	and	illness	rate	(four-	or	five-digit	NAICS	industry	level)	 6.8	 2.7	 6.7	 2.7

Percentage	of	newly	constructed	plants	 3.8	 7.2

Percentage	of	plants	affiliated	with	multi-establishment	firms	 32	 19

Percentage	of	plants	affiliated	with	firms	that	have		
		other	manufacturing	plant(s)	 28	 16

B.	Plants	affiliated	with	firms	that	have	other		
manufacturing	plant(s)	 	

Number	of	plants	affiliated	with	firms	that	have		
		other	manufacturing	plant(s)		 40,251	 56,914

Firm	size:	log	value	of	shipments	of	a	firm’s		
		manufacturing	plants		 12.4	 2.4	 12.1	 2.4

Number	of	states	with	parent	firm’s	plants	 9.8	 10.2	 9.1	 10.1

Number	of	NAICS	three-digit	manufacturing	industries	
		of	all	plants	owned	by	a	parent	firm	 2.7	 2.4	 2.6	 2.3

HHI	for	firm’s	state	concentration		
		(in	terms	of	value	of	shipments)		 0.45	 0.33	 0.47	 0.34

HHI	for	firm’s	manufacturing	industries	concentration		
		(in	terms	of	value	of	shipments)	 0.78	 0.25	 0.80	 0.25

Notes:	NAICS	means	North	American	Industry	Classification	System.	HHI	means	the	Herfindahl–Hirschman	Index,	a	commonly	accepted	measure		
of	market	concentration	(see	www.usdoj.gov/atr/public/testimony/hhi.htm).
Source:	Authors’	calculations	based	on	microdata	from	the	U.S.	Census	Bureau,	2002	Census	of	Manufactures.

respondents, the newly constructed plants represent 
3.8 percent of our sample. Plants that responded to the 
question about their leased employee use are, on aver-
age, larger and more likely to belong to multi-estab-
lishment firms than plants that did not respond to the 
question. Of the respondent plants, the average value 
of shipments is $3.6 million, 32 percent of them are 
affiliated with multi-establishment firms (firms that 
own multiple establishments), and 28 percent are affili-
ated with firms that have other manufacturing plant(s). 
For plants affiliated with firms that have other manu-
facturing plant(s) (panel B of table 4), the average num-
ber of states in which those firms operate is 9.8 and the 
average number of three-digit NAICS manufacturing 
industries is 2.7, which are similar to the numbers 
based on the overall Census of Manufactures sample. 

Note that it is possible that nonrespondent plants—
those without responses of either “yes” or “no”—are 
plants that did not use leased employees. We compare 
characteristics of the nonrespondent plants and the  
respondent plants answering “no” to see if they are 

similar. We find that those that indicated explicitly that 
they do not use leased employees are more similar to 
other respondents answering “yes” than to nonrespon-
dents. For example, the average log shipments is 8.02 
for respondents answering “no” and 8.7 for respondents 
answering “yes,” but 6.1 for nonrespondents. The 
percentage of plants affiliated with firms that have other 
manufacturing plant(s) is almost the same between 
those who answered “yes” and those who answered 
“no” at about 30 percent, but it is 20 percent for non-
respondents. On average, nonrespondents do not seem 
to have similar characteristics as those that indicated 
they do not use leased employees. We also performed 
analyses where we treat nonrespondents as plants that 
did not use leased employees; we obtain less precise  
coefficients than those we obtain by limiting our sam-
ple to respondents. Next, we report the results of our 
analyses based on the data of respondent plants. 

Table 5 shows the results of the probit analyses. 
The first, second, and third columns show the results 
based on the specifications that do not control for 
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state- and industry-specific effects, while the fourth, 
fifth, and sixth columns show the results when we 
control for these effects. From the first column, we 
can see that plant size, on average, has positive effects 
on a plant’s use of PEO services. Our results may be 
capturing a statistical artifact that a plant with more 
workers has a higher probability to have at least one 
leased employee. As we mentioned before, however, 
larger plants seem to face more regulation, which might 
also lead them to rely on specialists for compliance 
concerns. As we see in the fourth column, the effect 
is qualitatively the same even after controlling for state- 
and industry-specific effects. Based on calculations 
using the fourth column, a one standard deviation in-
crease in plant size increases the plant’s probability  
of using PEO services by 1.9 percentage points, which 
is equivalent to 40 percent of the actual percentage of 
plants using PEO services (4.7 percent). Note that 
when we include the squared term of plant size, the 
result seems to show that the effect of plant size is 
quadratic; the positive marginal effect of plant size  
is smaller for larger plants, possibly because of their 
greater economies of scale in managing regulatory 
compliance themselves. 

Plants facing a higher potential rate of work- 
related injuries and illnesses are also more likely to use 
PEO services. Such plants may be able to benefit from 
better insurance premiums and health care benefits by 
using a PEO, since the PEO can pool its injury and 
illness risks across all its client firms. Also, PEOs may 
be the employer responsible for paying workers’ com-
pensation, which would protect both the PEO and the 
client firm from lawsuits related to work-related inju-
ries or illnesses. The magnitude of the effect is small, 
however. Based on the fourth column of table 5, a 
one standard deviation increase in the injury and ill-
ness rate raises a plant’s probability of using PEOs  
by only 0.3 percentage points. We also investigated 
whether the effect of the injury and illness rate changes 
with plant size by including an interaction term. Based 
on our sample, however, we did not find a statistically 
significant difference.

Newly constructed plants are more likely to use 
PEOs than older plants. This is consistent with the 
view that new plants, which face various uncertain-
ties in their business environment, may want to focus 
on their core activity first in order to secure their sur-
vival. The magnitude of the effect is large. Based on 
the fifth column of table 5, a new plant’s probability 
of using PEO services is greater than others’ by 6 per-
centage points, which is equivalent to 130 percent of 
the actual percentage of plants using PEO services.

We also find that for plants affiliated with multi-
establishment firms, the probability of using PEOs is 
slightly greater. Of those plants, the plants whose  
parent firms have other manufacturing plants have a 
much greater likelihood of using PEOs than those whose 
parent firms have no other manufacturing plants. The 
difference in the likelihood is, on average, as large as 
7.0 percentage points. Having multiple manufacturing 
plants may make it more challenging for a firm to 
comply with the increased number of regulations and 
laws. This might have led these firms to be more like-
ly to rely on PEO services. 

Some firm-level variables are also systematically 
associated with a plant’s use of PEOs. For plants affili-
ated with firms that have at least one other manufactur-
ing plant, the overall manufacturing size of the firm is 
negatively associated with a plant’s likelihood of using 
PEO services. The negative correlation seems to show 
the existence of firm-level economies of scale in the 
firms performing the HR services themselves. We also 
include the squared term of the firm-level size. The 
coefficient of this term turns insignificant.

Finally, it seems that more diversified firms are 
more likely to use PEO services. In the first, second, 
fourth, and fifth columns of table 5, we report the  
results including the HHI variables, which represent 
the degree of a firm’s concentration across states and 
across industries. As you can see, both HHIs obtain 
negative and significant signs in most specifications. 
Firms that are geographically diversified across dif-
ferent states are more likely to use PEO services. Such 
firms may rely on PEOs in order to make sure they 
comply with the different regulations of all the states 
in which they have plants. We also find the same ten-
dency for firms with multiple industries. The coeffi-
cients, however, lose significance once we control for 
state- and industry-specific effects. In the sixth column, 
we perform the same analysis where we measure a 
firm’s industry diversity by the number of three-digit 
NAICS manufacturing industries of all of a firm’s 
plants instead of the HHI. We find that the coefficient 
for the number of three-digit NAICS manufacturing 
industries is positive and significant—evidence that  
a firm’s industry diversification may matter for its  
decision to use PEO services.

Conclusion

Using both public and confidential data, we sum-
marize how the intensity of use of PEO services varies 
across industries, geographical areas, and establish-
ment characteristics. The uneven distribution of the 
use of PEO services gives us an insight into how, to 
varying degrees, the payroll-based labor measure 
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Probit analysis

Dependent variable = 1 if a plant uses any leased employees
	 1	 2	 3	 4	 5	 6

Plant	size:	log	value	 0.132***	 0.301***	 0.292***	 0.123***	 0.287***	 0.279***
		of	shipments	 (21.89)	 (6.88)		 (6.59)		 (20.37)		 (6.55)	 (6.28)

Squared	term	of	 	 	–0.00997***	 –0.00933***		 	 –0.00970***	 –0.00915***
		plant	size	 	 (–3.73)	 (–3.42)	 		 (–3.67)	 (–3.38)

Injury	and	illness	rate
		(4-	or	5-digit	NAICS	 	0.0147***	 0.0138***	 0.0139***	 0.0117***	 0.0103**	 0.0106**
		industry	level)	 (4.76)	 (4.43)	 (4.45)	 	(2.58)	 	(2.25)	 (2.34)

dbirth=1	if	a	plant	
		is	newly	constructed			 0.445***		 0.477***	 0.477***	 0.437***	 0.468***	 0.468***
		in	2002	 (15.80)	 (16.41)	 	(16.36)	 	(15.24)	 	(15.69)	 (15.63)

dmulti=1	if	a	plant	is	
		affiliated	with	a	firm		
		with	multiple		 0.0708**		 0.0783***	 0.0747***	 0.0816***	 0	.0890***	 0.0855***
		establishments	 (2.54)	 (2.80)	 	(2.65)	 	(2.87)	 (3.12)	 (2.97)

dmulti_mfg=1	if	a	
		plant	is	affiliated	
		with	a	firm	with		
		other	manufacturing	 0.977***	 0.727***	 0.682***		 0.838***	 0.605***	 0.599***
		plant(s)	 (4.50)	 	(3.39)	 	(3.59)	 (3.78)	 	(2.76)	 (3.19)

dmulti_mfg	×	firm		 –0.0679***		 –0.0503***	 –0.0645***	 –0.0624***	 –0.0459***	 –0.0583***
		manufacturing	size		 	(–4.78)	 (–3.59)	 	(–4.43)	 	(–4.44)	 	(–3.30)	 (–3.91)

dmulti_mfg	×	HHI	
		of	a	firm’s	state	
		concentration	
		(in	terms	of	total		 –0.257**	 –0.204*	 –0.207*	 –0.231**	 –0.182*	 –0.180*
		value	of	shipments)	 (–2.12)	 	(–1.80)	 (–1.88)	 	(–1.98)	 	(–1.66)	 (–1.69)

dmulti_mfg	×	HHI	
		of	a	firm’s	
		manufacturing	
		industries	
		concentration	
		(in	terms	of	total		 –0.199*	 –0.174	 	 –0.138	 –0.115	
		value	of	shipments)	 	(–1.67)	 	(–1.46)	 		 	(–1.10)	 	(–0.92)	

dmulti_mfg	×	number	
		of	NAICS	three-digit	
		manufacturing	
		industries	of	parent			 	 	 0.0304**	 	 	 0.0247*
		firm’s	plants	 		 	 (2.19)	 		 		 (1.73)

State	dummies	 No	 No	 No	 Yes	 Yes	 Yes

NAICS	three-digit	
		manufacturing	
		industry	dummies	 No	 No	 No	 Yes	 Yes	 Yes

				*Significant	at	the	10	percent	level.
		**Significant	at	the	5	percent	level.
***Significant	at	the	1	percent	level.
Notes:	NAICS	means	North	American	Industry	Classification	System.	HHI	means	the	Herfindahl–Hirschman	Index,	a	commonly	accepted	measure		
of	market	concentration	(see	www.usdoj.gov/atr/public/testimony/hhi.htm).	Robust	z	statistics	are	in	parentheses;	errors	are	clustered	for	plants		
in	the	same	firm.	See	the	text	for	further	details.
Source:	Authors’	calculations	based	on	microdata	from	the	U.S.	Census	Bureau,	2002	Census	of	Manufactures.	
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may be underestimated. Among the industries, trans-
portation and repair services have particularly high 
intensity of use of PEO services. Florida and Arizona 
are two states with particularly high intensity of use 
of PEO services. We also find that the patterns of use 
of leased employees across industries and across states 
are different from the patterns of use of THS workers. 
Finally, our analyses using microdata of manufactur-
ing establishments suggest that various establishment-
level characteristics are associated with establishments’ 
use of leased employees and thus the degree that the 
payroll employment number underestimates the actual 
number of workers. We found that, for plants in our 

sample, the use of PEO services depends on the size 
of the establishment and of its parent firm. The use of 
PEO services is greater for newly constructed plants 
and for plants with a potentially high injury and illness 
rate. The greater diversification across industries and 
geographical areas of a parent firm may also increase 
an establishment’s use of PEO services. As the use of 
PEO services increases over time, in order to better 
estimate the amount of labor regularly used for pro-
duction, it will become more important to incorporate 
leased employees into the labor statistics of establish-
ments or industries for which they work.

NOTES
1The U.S. Census Bureau conducts the Economic Census every five 
years to profile the U.S. economy, from the national to local level. 
The subject series on Administrative and Support and Waste 
Management and Remediation Services covers employment in  
the NAICS (North American Industry Classification System)  
sector 56 (for details, see www.census.gov/econ/census02/naics/
sector56/56.htm). 

2While 2007 Economic Census data are not yet available, the U.S. 
Bureau of Labor Statistics’ Current Employment Statistics (CES) 
data indicate that the PEO share began to level off from about 2004. 
(For the years prior to 2003, the CES used a fixed ratio to create 
the THS and PEO industry payroll employment data.) A few possi-
ble reasons exist. According to Dey, Houseman, and Polivka (2006), 
the CES’s sampling frame—namely, the U.S. Bureau of Labor 
Statistics’ Quarterly Census of Employment and Wages (QCEW)—
somewhat underestimates leased employees in the PEO industry. 
At the same time, the CES data could reflect stricter regulation on 
using PEO services. For example, the State Unemployment Tax 
Act (SUTA) Dumping Prevention Act of 2004 requires all states to 
enact anti-SUTA-dumping legislation, thereby potentially decreas-
ing the opportunity to use PEO services to sidestep tax rate modifi-
cation procedures. 

3Dey, Houseman, and Polivka (2006) use the contingent work sup-
plements to the U.S. Census Bureau’s Current Population Survey 
(CPS), as well as the U.S. Bureau of Labor Statistics’ Occupational 
Employment Statistics (OES) program, for their estimation.

4The labor productivity measure here is calculated based on the 
U.S. Bureau of Labor Statistics’ manufacturing output indexes and 
the CES manufacturing employment data.

5One possible advantage was the manipulation of the experience 
rating modification factor for insurance premiums by basing the 
adjustment on the PEO’s past claim history rather than on that of 
the client firm to receive lower rates (NAIC/IAIABC Joint Working 
Group, 2002). Also, a client firm might use a PEO to misrepresent 
its physical location as being in a state with lower insurance rates. 
Other concerns included misrepresented payrolls and misclassified 
occupations, as well as confusion about which firm was responsi-
ble for providing workers’ compensation (NAIC/IAIABC Joint 
Working Group, 2002; and Houseman, 2003). 

6For many laws protecting workers from discrimination and harass-
ment, enforcement varies by the number of employees in a firm: for 
example, the Worker Adjustment and Retraining Notification (WARN) 
Act, the Civil Rights Act of 1991, the Americans with Disabilities 
Act of 1990, the Uniform Guidelines on Employee Selection 
Procedures (1978), and the Pregnancy Discrimination Act. 

7For example, state and local taxes and workers’ compensation re-
quirements differ across states. Also, sometimes state requirements 
or benefits supersede federal regulations.

8ERISA regulates how a pension plan can be funded, vested, dis-
closed, and eventually paid out to the employee. 

9EAPs provide supporting services for substance abuse, work rela-
tionship issues, emotional distress, mental health concerns, and 
other issues that may adversely affect an employee’s work performance. 

10Workers’ compensation is considered the employee’s only way 
(in legal terms, the exclusive remedy) to receive benefits for a 
workplace injury; workers’ compensation protects the PEO and the 
client firm from injury-related lawsuits except under special cir-
cumstances (Lenz, 2003, p. 25). 

11Although not the main PEO function, the PEO reserves the right 
to hire, reassign, and fire employees and maintains some control or 
direction over the joint employees with its client firm. By retaining 
such decision-making control, the PEO has an ability to manage its 
liabilities and earn protection from some lawsuits under state and 
federal laws (Lenz, 2003, p. 10). 

12For further details on this series, see note 1.

13Leased employees and THS workers are reported on the payroll 
of employment service establishments. To avoid confusion, we do 
not include the employment service industry in table 1.

14See the data from the U.S. Bureau of Labor Statistics’ Injuries, 
Illnesses, and Fatalities (IIF) program, available at www.bls.gov/
iif/oshwc/osh/os/ostb0770.txt. 

15The industry distribution of leased employees is not available in 
the 2002 Economic Census.

16A division of leased employees across states is not available for 1992.

17The U.S. Census also asks a question about the number of leased 
employees. However, many plants did not provide the actual num-
ber of leased employees.

18The data sets we have access to in this study provide the informa-
tion on the value of shipments only for manufacturing plants.

19Because of the high nonresponse rate for the number of leased 
employees, even in the 2002 Census of Manufactures, it is difficult 
to capture the total number of employees.

20For details on the HHI, a commonly accepted measure of market 
concentration, see www.usdoj.gov/atr/public/testimony/hhi.htm.
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APPENDIx: 1997 EcoNomIc cENSUS DEFINITIONS OF NUMBER OF EMPLOYEES

General definition 

Paid employees are full-time and part-time em-
ployees, including salaried officers and executives of 
corporations. Included are employees on paid sick 
leave, paid holidays, and paid vacations; not included 
are proprietors and partners of unincorporated businesses. 
The definition of paid employees is the same as that 
used on Internal Revenue Service (IRS) Form 941. 

Sector-specific information

Construction and Manufacturing sectors—comprise 
all full-time and part-time employees, on the payrolls 
of establishments, who worked or received pay for 
any part of the pay period including the 12th of 
March, May, August, and November, divided by four. 

Finance and Insurance sector—comprises all employ-
ees who were on the payroll during the pay period  
including March 12. Excludes independent (nonem-
ployee) agents. 

Information; Professional, Scientific, and Technical 
Services; Administrative and Support and Waste 
Management and Remediation Services; Educational  
Services; Health Care and Social Assistance; Arts, 
Entertainment, and Recreation; and Other Services 
(Except Public Administration) sectors—comprise  
all employees who were on the payroll during the pay 
period including March 12. Include members of a 
professional service organization or association that 
operates under state professional corporation statutes 
and files a corporate federal income tax return. Ex-
clude employees of departments or concessions oper-
ated by other companies at the establishment.

Management of Companies and Enterprises sector—
comprises all employees who were on the payroll 
during the pay period including March 12.

Mining sector—comprises all employees who were 
on the payroll during the pay period including March 12. 
Includes employees working for miners, paid on a per 
ton, car, or yard basis. Excluded are employees at the 
mine but on the payroll of another employer (such as 
employees of contractors) and employees at company 
stores, boardinghouses, bunkhouses, and recreational 
centers. Also excluded are members of the armed 
forces and pensioners carried on the active rolls but 
not working during the period. 

Real Estate and Rental and Leasing sector—com-
prises all employees who were on the payroll during 
the pay period including March 12. Excludes inde-
pendent (nonemployee) agents. 

Retail Trade and Accommodation and Food Services 
sectors—comprise all employees on the payroll dur-
ing the pay period including March 12. Exclude em-
ployees of departments or concessions operated by 
other companies at the establishment. 

Transportation and Warehousing sector—comprises 
all employees who were on the payroll during the 
pay period including March 12.

Utilities sector—comprises all employees who were 
on the payroll during the pay period including March 12.

Source: U.S. Census Bureau, 1997 Economic Census.
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Introduction and summary

The proliferation of payment cards—that is, debit, credit, 
and prepaid cards—has dramatically changed the way 
we shop and merchants sell goods and services. Today, 
payment cards are indispensable in most advanced econo-
mies. According to a recent U.S. survey, the percentage 
of payment cards used for in-store purchases increased 
from 43 percent in 1999 to 56 percent in 2005 (American 
Bankers Association and Dove Consulting, 2005). For 
Europe, Bolt and Humphrey (2007) report that the num-
ber of card payments increased by 140 percent across 
11 European countries during the period 1987–2004.1 
Amromin and Chakravorti (2009) find that greater usage 
of debit cards has resulted in lower demand for small-
denomination bank notes and coins that are used to make 
change.2 Furthermore, without payment cards, Internet 
sales growth would have been substantially slower. 

Debit, credit, and prepaid cards are three forms 
of payment cards. Debit cards allow consumers to  
access funds at their banks3 to pay merchants; these 
are sometimes referred to as “pay now” cards because 
funds are generally debited from the cardholder’s ac-
count within a day or two of a purchase.4 Credit cards 
allow consumers to access lines of credit at their banks 
when making payments and can be thought of as “pay 
later” cards because consumers pay the balance at a 
future date. Prepaid cards can be referred to as “pay 
before” cards because they allow users to pay mer-
chants with funds transferred in advance to a prepaid 
account.5 (We ignore prepaid cards in our discussion.)

Recently, some merchants have started to accept 
only card payments for safety and convenience reasons. 
For example, a cafe in Washington, DC, stopped accept-
ing cash for purchases primarily because the cost of 
safekeeping cash was too expensive (Rafsanjani, 2006). 
Also, many quick service restaurants and coffee shops 
now accept payment cards to capture greater sales 
and increase transaction speed. Wider acceptance and 

usage of payment cards suggest that a growing num-
ber of consumers and merchants prefer payment 
cards to cash and checks. 

As more consumers and merchants adopt payment 
cards, providers of these products may benefit from 
economies of scale and scope. In the United States, being 
able to operate on a national level allowed some issuers 
(banks that issue cards to consumers), acquirers (banks 
that convert payment card receipts into bank deposits 
for merchants), and payment processors to benefit from 
economies of scale and scope. Some European payment 
providers might enjoy these benefits in the future as 
greater cross-border harmonization occurs with the in-
troduction of the Single Euro Payments Area (SEPA).6 
The primary focus of SEPA is to create a uniform frame-
work not only for card payments, but also for electronic 
credit transfers and direct debits, so that these retail 
payments can be completed in the euro area without 
intermediation by other banks. The potential advantages 
of SEPA are increased competition among a greater num-
ber of payment providers and the realization of scale 
economies and more-efficient payment instruments.7 

The increased usage of cards has increased the value 
of payment networks, such as Visa Inc., MasterCard 
Worldwide, Discover Financial Services, and others. (We 
describe how payment networks operate in more detail 
later.) Earlier this year, Visa Inc. had the largest initial 
public offering (IPO) of equity in U.S. history, valued 
at close to $18 billion (Benner, 2008). The sheer 
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magnitude of the IPO suggests that financial market 
participants value Visa’s current and future profitability 
as a payment network. One potential reason for Visa 
to change its corporate structure from a card association 
to a publicly traded company is to reduce antitrust scru-
tiny by regulators and to lower the threat of lawsuits 
filed by certain payment system participants.8 In 2006, 
MasterCard Worldwide became a publicly traded com-
pany. Also, in 2007, Discover Financial Services was 
spun off by Morgan Stanley. 

Some industry observers have suggested that the 
high profitability of payment card providers has in-
creased scrutiny by public authorities in many juris-
dictions.9 Several U.S. merchants have filed lawsuits 
against MasterCard and Visa regarding the setting of 
interchange fees. Interchange fees are generally paid 
by the merchant’s bank to the cardholder’s bank. These 
fees are set by the network—and not bilaterally nego-
tiated among the banks in the network. In addition, 
the U.S. Congress is considering legislation about the 
level and determination of merchant fees. Recently, the 
European Commission (EC) ruled that the (multilateral) 
interchange fees applied by MasterCard in Europe  
violated Council Regulation (European Commission) 
No. 1/2003: The EC said that MasterCard’s fee struc-
ture restricted competition among acquiring banks 
and inflated the cost of card acceptance by retailers 
without leading to proven efficiencies.10

To date, there is still little consensus—either among 
policymakers or economic theorists—on what consti-
tutes an efficient fee structure for card-based payments. 
In this article, we discuss several theoretical economic 
models that analyze whether intervention by public au-
thorities might improve the welfare of payment system 
participants. These models consider the costs and benefits 
of payment card usage versus other types of payments—
for example, cash—and the underlying pricing of pay-
ment services under various types of market structures 
for payment providers and merchants. We address the 
following questions in this article:
n What is the optimal structure of payment fees  

between consumers and merchants?
n Will competition among payment providers,  

networks, or instruments improve consumer  
and merchant welfare?

n What guidelines should policymakers follow  
when regulating fees for payment services?

The rest of our article is organized as follows. We 
first explain how a payment network operates. Having 
established the payment network framework, we dis-
cuss the costs and benefits of providing and using pay-
ment cards relative to various other types of payment 

instruments. Next, we review the key contributions to 
the theoretical payment card literature. We consider 
papers with models that focus on interchange fees, 
price differentiation at the point of sale, network com-
petition, the role of credit, and the pricing of payment 
services when a bank provides competing payment 
instruments. We also discuss the impact of these fac-
tors on social welfare. 

Payment flows in a card network 

A payment network must convince both a buyer 
and a seller to use its payment service before a trans-
action can take place. For the purpose of this article, 
we define a payment service narrowly as the provi-
sion of a payment instrument that is used by consumers 
to pay merchants for goods and services. The con-
sumption of a payment service requires participation 
of two distinct end-users—consumers and merchants. 

The two-sided market literature has been used to 
analyze the structure of prices paid by consumers and 
merchants.11 The price structure or balance is the share 
that each type of end-user pays of the total price of 
the payment service.12 This literature combines the 
multiproduct firm literature, which studies how firms 
set prices on more than one product, with the network 
economics literature, which studies how consumers 
benefit from increased participation in networks by 
other consumers.13 Rochet and Tirole (2006) define a 
two-sided market as a market where end-users are un-
able to negotiate prices based on costs to participate 
on a platform and the price structure affects the total 
volume of transactions. In the payments context, con-
sumers and merchants generally do not negotiate 
prices of goods and services based on the payment in-
strument used to make a purchase.14 For example, the 
prices for goods and services are the same regardless 
of whether the consumer pays in cash or with a pay-
ment card. However, when merchant fees increase, 
some merchants might refuse to accept payment cards, 
resulting in fewer potential card transactions. Similar-
ly, raising consumer fees may reduce consumer par-
ticipation. In other words, if there exists a ratio of 
consumer fees to merchant fees where more transac-
tions occur than another ratio of fees, that market is 
said to be two-sided. 

Most payment card transactions occur in three- 
or four-party networks.15 These networks comprise 
consumers and their banks (known as issuers), as 
well as merchants and their banks (known as acquir-
ers). Issuers and acquirers are part of a network that 
sets the rules and procedures for clearing and settling 
payment card receipts among its members. 
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In figure 1, we diagram the four 
participants and their interactions 
with one another. First, a consumer 
establishes a relationship with an  
issuer and receives a payment card. 
Consumers generally do not pay per 
transaction fees but often pay annual 
membership fees to the banks that  
issue the payment cards. In addition, 
many payment card issuers give their 
customers per transaction rewards, 
such as cash back or other frequent-
use rewards. Second, a consumer 
makes a purchase from a merchant. 
Generally, the merchant charges the 
same price regardless of the type of 
payment instrument used to make 
the purchase. (In some instances, 
merchants may set different prices 
for the same good or service based 
on the type of payment instrument 
used.) Third, if a merchant has established a relation-
ship with an acquirer, it is able to accept payment 
card transactions. The merchant pays either a fixed 
per transaction fee (more common for debit cards) or 
a proportion of the total purchase amount, known as 
the merchant discount fee (more common for credit 
cards), to its acquirer.16 For credit cards, the merchant 
discount can range from 1 percent to 5 percent, de-
pending on the type of transaction, type of merchant, 
and type of card, as well as whether the card is pres-
ent or not, among other factors. Fourth, the acquirer 
pays an interchange fee to the issuer.  

If acquiring markets are competitive or if mer-
chants have significant bargaining power, the mer-
chant discount approaches the interchange fee. The 
interchange fee is set by the network rather than by 
each issuer and acquirer bilaterally. The interchange 
fee has drawn antitrust scrutiny in various jurisdic-
tions on the grounds that centrally setting interchange 
fees may reduce competition and harm consumers 
and merchants. 

Costs and benefits of different payment 
methods 

Here, we explore the costs and benefits of provid-
ing and using various payment instruments. Studying 
the costs to banks to provide payment services is dif-
ficult, given the proprietary nature of the cost data. 
However, there are some European studies that attempt 
to quantify the real resource costs of several payment 
services. In these studies, social cost refers to the total 
cost for society net any monetary transfers between 

participants, and reflects the real cost of resources used 
in the production and usage of payment services. For 
the Netherlands in 2002, Brits and Winder (2005) re-
port that the social cost of all point-of-sale (POS) pay-
ments (cash, debit cards, credit cards, and prepaid cards) 
amounted to 0.65 percent of gross domestic product 
(GDP). The social cost of payment services for Belgium 
in 2003 was 0.75 percent of GDP (Quaden, 2005). 
Bergman, Guibourg, and Segendorff (2007) find that 
the social cost of providing cash, debit card, and credit 
card payments was approximately 0.4 percent of GDP 
in Sweden for 2002. For Norway, Humphrey, Kim, and 
Vale (2001) estimate the cost savings from switching 
from a fully paper-based system (checks and paper 
“giro,” or a payment in which a payor initiates a trans-
fer from her bank to a payee’s bank) to a fully electronic 
system (debit cards and electronic giro) at the bank level 
at 0.6 percent of the nation’s GDP.17 Based on a panel 
of 12 European countries during the period 1987–99, 
Humphrey et al. (2006) conclude that a complete switch 
from paper-based payments to electronic payments 
could generate a total cost benefit close to 1 percent 
of the 12 nations’ aggregate GDP.18   

These numbers confirm the widespread agreement 
that the ongoing shift from paper-based payments to 
electronic payments may result in large economic gains. 
Compared with cash, electronic payments also offer 
benefits in terms of greater security, faster transactions, 
and better recordkeeping; in addition, electronic pay-
ments offer possible access to credit lines.19 Merchants 
may also benefit from increased sales or cost savings 
by accepting an array of electronic payment instruments. 
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However, these benefits to consumers and merchants 
are often difficult to quantify. 

Using U.S. retail payments data, Garcia-Swartz, 
Hahn, and Layne-Farrar (2006) attempt to quantify both 
the costs and benefits of POS payment instruments.20 
They find that shifting payments from cash and checks 
to payment cards results in net benefits for society as 
a whole, but they also conclude that merchants may 
be paying a disproportionate share of the cost. Much 
of the payment card literature focuses on the propor-
tion of the total price paid by merchants and consumers. 
In other words, economists are trying to answer the 
question: Do the sum of prices to end-users for card 
payments and their peculiar asymmetric structure re-
flect the exercise of market power by card providers, 
or do they reflect the nature of the service provided? 
In the next section, we consider how the economics 
literature has attempted to answer this question.

Economic models of payment cards  

In this section, we review some important contri-
butions to the theoretical payment card literature. The 
results from various economic models in this literature 
may differ because of differences in their underlying 
assumptions. The early models of payment cards ig-
nored strategic interactions of consumers and merchants, 
and focused on the aggregate demand of each type of 
end-user and the level of the interchange fee. These 
models were extended to include explicit consumer 
and merchant interactions but assumed inelastic con-
sumer demand for goods, no price differentiation by 
merchants based on the payment instrument used by 
consumers, and exogenous benefits from card usage. 
Several models extended this literature by consider-
ing merchants’ ability to separate consumers by charg-
ing different prices. Another set of models expanded 
the literature by considering the ability of payment 
cards to increase sales because the cards provided 
greater security and eased consumers’ liquidity and 
credit constraints. More recently, models of payment 
cards have considered network competition, as well 
as competition among different types of payment 
instruments. 

Models focusing on interchange fees
Here, we discuss the academic literature on inter-

change fees.21 Baxter (1983) considers an environ-
ment where consumers are homogeneous, merchants 
are perfectly competitive, and the market for issuing 
and acquiring payment cards is competitive. He ar-
gues that the equilibrium quantity of payment card 
transactions occurs when the total transactional de-
mand for credit card services, which are determined 

by consumer and merchant demands jointly, is equal 
to the total transactional cost for credit card services, 
including both issuer and acquirer costs, or:

f + m = cI + cA ,

where f is the willingness to pay for a consumer, m is 
the willingness to pay for a merchant when demand 
for payment services equals the supply of payment 
services, and cI  and cA are the issuer’s marginal cost 
and the acquirer’s marginal cost, respectively. A con-
sumer’s willingness to pay is based on her net bene-
fits received, bB, and is greater than or equal to the fee 
in equilibrium.22 Similarly, the merchant’s fee, m, is 
less than or equal to the net benefits it receives, bS . 
Note that this equality does not mean that simultane-
ously f = cI and m = cA . Hence, pricing each side of 
the market based on marginal cost—as would be sug-
gested by economic theory for one-sided competitive 
markets—need not yield the socially optimal allocation. 
To arrive at the socially optimal equilibrium, a side 
payment may be required between the issuer and  
acquirer. To achieve the socially optimal prices, the 
side that receives more than its cost pays the one that 
earns less than its cost via the interchange fee. 

Unfortunately, Baxter’s framework does not allow 
us to study the optimal setting of interchange fees by 
banks, since their profits are zero regardless of the 
level of the interchange fee. Extensions of Baxter’s 
model relax the assumption of perfectly competitive 
markets for payment services and consumption goods. 
We explore these contributions in turn and focus on 
their implications to the welfare of market participants. 

Schmalensee (2002) extends Baxter’s analysis by 
allowing issuers and acquirers to exercise market pow-
er but still assumes that merchants operate in compet-
itive markets. His results support Baxter’s conclusions 
that the interchange fee balances the demand for pay-
ment services by each end-user type and the cost to 
banks to provide them. Furthermore, the socially op-
timal interchange fee is not likely to be zero, even 
when issuers and acquirers have market power.23 
Schmalensee finds that the profit-maximizing inter-
change fee of issuers and acquirers may also be so-
cially optimal for a conventional measure of social 
welfare with a strong set of assumptions.24 

Unlike Baxter (1983) and Schmalensee (2002), 
Rochet and Tirole (2002) consider strategic interac-
tions of consumers and merchants. In their model,  
issuers have market power, but acquirers operate in 
competitive markets. Thus, any increases in inter-
change fees are passed on to merchants completely. 
They consider two identical Hotelling merchants25  
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in terms of their net benefits of accepting a payment 
card for sales (that is, they have the same bS) and the 
goods that they sell. Consumers face the same fixed 
fee, f, but are heterogeneous in terms of the net benefits, 
bB  , they derive from using the payment card. Only con-
sumers with b fB ≥   will adopt a payment card and use 
it for all purchases. Furthermore, Rochet and Tirole 
(2002) assume that the total number of transactions is 
fixed and changes in the prices of payment services 
do not affect the demand for consumption goods. 

Rochet and Tirole (2002) have three main results. 
The first result is that their socially optimal interchange 
fee is higher than the socially optimal Baxter (1983) 
interchange fee, since issuers exert their market pow-
er and capture merchants’ surplus. Their second result 
is that the interchange fee that maximized profit for 
the issuers may be more than or equal to the socially 
optimal interchange fee, depending on the issuers’ mar-
gins and the cardholders’ surplus. Third, merchants 
are willing to pay more than their net benefit if they 
can steal customers from their competitors or retain 
their customers by accepting cards.26 However, over-
all social welfare does not improve when merchants 
steal customers from their competitors by accepting 
payment cards. 

Wright (2004) extends Rochet and Tirole (2002) 
by considering a continuum of industries where mer-
chants in different industries receive different benefits 
from accepting cards. His model is better able to cap-
ture the trade-off between consumer benefits and mer-
chant acceptance when the interchange fee is increased 
because some merchants will not accept cards. This is 
in stark contrast to the knife-edge decision to accept or 
reject cards by all merchants obtained by Rochet and 
Tirole (2002). In Wright’s (2004) environment, both 
consumer and merchant fees are per transaction. Each 
consumer buys goods from each industry. Issuers and 
acquirers operate in markets with imperfect competi-
tion. Wright (2004) assumes that consumers face the 
same price regardless of which instrument they use to 
make the purchase. 

Wright (2004) concludes that the interchange fee 
that maximizes overall social welfare may be higher 
or lower than the interchange fee that maximizes the 
number of transactions. In particular, restricting the 
total number of transactions by setting higher inter-
change fees raises total welfare if the gain in surplus 
of the marginal card user who now starts using his card, 
along with all those merchants who accept his card, 
exceeds the loss in surplus of the inframarginal mer-
chant who now stops accepting cards, along with all 
those card users who can no longer use their cards for 
purchases at her store. To be socially optimal, the fee 

structure should reflect this asymmetry in inframarginal 
benefits, something that a card provider’s private 
choice of interchange fee may not take into account.

Models with price differentiation at the point of sale
The models discussed so far have largely ignored 

the ability of merchants to pass on part or all of their 
payment cost to consumers—whether in the form of 
higher prices to their card-based consumers or as a 
higher uniform price to all consumers.27 In some cases, 
merchants are not allowed to add a surcharge for pay-
ment card transactions because of legal or contractual 
restrictions.28 However, in jurisdictions where merchants 
are free to set higher prices for purchases made with 
payment cards, they usually do not.29 Even if differen-
tial pricing based on the payment instrument used is 
not common, the possibility to do so may enhance the 
merchants’ bargaining power in negotiating their fees. 
If merchants charged different prices, cash-paying con-
sumers would either not subsidize or only partially subsi-
dize merchant fees for processing card transactions.30 

Wright (2003) extends Rochet and Tirole (2002) 
to consider the effects of no-surcharge rules when 
merchants are monopolists or Bertrand competitors.31 
Wright (2003) assumes that each consumer demands 
a unit of each good that makes up a basket of con-
sumption goods. Similar to the consumers and mer-
chants in Rochet and Tirole (2002), consumers are 
heterogeneous in terms of the benefits they receive 
from using cards, and merchants are homogenous in 
terms of the benefits they receive from card accep-
tance. Another key assumption is that consumers and 
merchants make their decisions to participate in pay-
ment networks prior to knowing goods prices.

Wright (2003) finds that no-surcharge rules gen-
erate higher welfare than when monopolist merchants 
are allowed to set prices based on the payment instru-
ment used.32 He argues that merchants are able to ex-
tract consumers’ surplus ex post from payment card 
users, while cash users are unaffected. This result is 
driven by cash users paying the same price regardless 
of whether there is one price or multiple prices for the 
same good. Thus, cash users are made no worse off 
by differentiated prices. Because the monopolist mer-
chant has already fully extracted surpluses from con-
sumers who use cash when setting one price, an increase 
in the cash price would result in these consumers not 
making any purchases because of their inelastic demand 
for each good. Wright (2003) only considers equilibriums 
where merchants will continue to sell to cash users. 
When merchants are allowed to surcharge, they extract 
“too much” surplus ex post from customers who use 
payment cards because merchants set higher prices 
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for card purchases. This results in lower welfare for 
the remaining consumers making card purchases com-
pared with the scenario in which merchants set one price 
regardless of payment instrument used. In addition, 
some card customers in a uniform price environment 
convert to cash in an environment that differentiates 
prices depending on which payment instrument is 
used; this conversion results in a complete loss of 
these consumers’ surplus. 

Schwartz and Vincent (2006) study the distribu-
tional effects among cash and card users with and with-
out no-surcharge rules.33 They relax the assumption 
that the demand for the consumption good is fixed. 
However, they assume that consumers are exogenously 
divided into cash and card users and cannot switch 
into the other group. In this environment, if merchants 
charge one price regardless of the instrument used, 
the price rises for cash users because merchants have 
to support more expensive card purchases. Unlike 
previous models, their model considers the issuer and 
acquirer as one entity. While they are unable to ex-
plicitly model interchange fees, they are able to study 
the price structure of payment services. If either the 
issuing or acquiring market is competitive, results  
obtained in this setting would be identical to those 
derived in a four-party network. 

Schwartz and Vincent find that the absence of 
pricing based on the payment instrument used increases 
network profit and harms cash users and merchants. 
The payment network prefers to limit the merchant’s 
ability to separate card and cash users by forcing mer-
chants to charge a uniform price to all of its customers. 
When feasible, the payment network prefers rebates 
(negative per transaction fees) given to card users.34 
Granting such rebates boosts card user demand while 
simultaneously forcing merchants to absorb part of 
the corresponding rise in the merchant fee, since any 
resulting increase in the uniform good’s price must 
apply equally to cash users. In this way, the network 
uses rebates to indirectly extract surplus from cash-
paying customers in the form of higher prices. If rebates 
are feasible, card users are always better off. Overall 
welfare rises if the ratio of cash users to card users is 
sufficiently large and merchants’ net benefits from card 
acceptance are sufficiently high. 

Gans and King (2003) argue that, as long as there 
is a form of “payment separation,” the interchange 
fee is neutral regardless of the market power of mer-
chants, issuers, and acquirers. The interchange fee is 
said to be neutral if a change in the interchange fee 
does not change the quantity of consumer purchases 
and the profit level of merchants and banks. When 
surcharging is costless, merchants will implement 

pricing based on the payment instrument used, taking 
away the potential for cross-subsidization across pay-
ment instruments and removing the interchange fee’s 
role in balancing the demands of consumers and mer-
chants. In effect, the cost pass-through is such that 
lower consumer card fees (due to higher interchange 
fees) are exactly offset by higher goods prices from 
merchants. Payment separation can occur if one of the 
following is satisfied: There are competitive merchants, 
and they separate into cash-accepting or card-accept-
ing categories, in which each merchant only serves 
one type of customer and is prevented from charging 
different prices; or merchants are able to fully separate 
customers who use cash from those who use cards by 
charging different prices. Therefore, Gans and King 
argue that policymakers should remove any merchant 
pricing restrictions, such as no-surcharge rules. 

Models with competition between networks
We have not yet considered models where com-

petition among payment networks is explored. Economic 
theory suggests that competition generally reduces 
prices, increases output, and improves welfare. How-
ever, with two-sided markets, competition may yield 
an inefficient price structure. A key aspect of network 
competition is the ability of end-users to participate 
in more than one network. When end-users participate 
in more than one network, they are said to be “multi-
homing.” If they connect only to one network, they 
are said to be “singlehoming.” As a general finding, 
competing networks try to attract end-users who tend 
to singlehome, since attracting them determines which 
network has the greater volume of business. Accord-
ingly, the price structure is tilted in favor of end-users 
who singlehome.

Rochet and Tirole (2003) extend their previous 
work by considering network competition. Their pri-
mary focus is on the price structure or balance between 
consumers and merchants in a three-party network. 
They do not explicitly model the interchange fee but 
study the impact of competition on the structure of 
prices. Under a set of plausible assumptions they find 
that the price structures for a monopoly network and 
competing platforms are the same, and if the sellers’ 
demand is linear, this price structure in the two envi-
ronments generates the highest welfare under a bal-
anced budget condition. 

Guthrie and Wright (2007) extend Rochet and  
Tirole (2003) by assuming that consumers are able to 
hold one or both payment cards and that merchants are 
motivated by “business stealing” in deciding whether 
to accept payment cards in a four-party network. They 
only consider networks that provide identical payment 
services, and they find that network competition  
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results in higher interchange fees than those that would 
be socially optimal. Competition results in both net-
works charging the same interchange fee or all trans-
actions occurring on one network. This result is not 
surprising given that both networks offer identical 
payment products. 

Chakravorti and Roson (2006) extend Rochet 
and Tirole (2003) by considering the effects of network 
competition on total price and on price structure where 
networks offer differentiated products. They only al-
low consumers to participate in one card network, where-
as merchants may choose to participate in more than 
one network. They compare welfare properties when 
these two networks operate as competitors and as a 
cartel where each network retains demand for its prod-
ucts from end-users. Like Rochet and Tirole (2003) 
and Guthrie and Wright (2007), they find that compe-
tition does not necessarily improve or worsen the bal-
ance of consumer and merchant fees from the socially 
optimal one. There are other fee structures for a given 
sum of consumer and merchant fees that would improve 
consumer and merchant welfare. However, they find 
that the welfare gain from the drop in the sum of the fees 
from competition is generally larger than the potential 
decrease in welfare from less efficient fee structures.

Models accounting for the role of credit
So far, we have considered models that ignore 

the extension of credit as a benefit to consumers and 
merchants.35 Given the high level of antitrust scrutiny 
targeted toward credit card networks, we find this 
omission in most of the academic literature surprising. 
In the long run, aggregate consumption over consumers’ 
lives may not differ because of access to credit, but 
such access may enable consumption smoothing that 
increases consumers’ utility. From a merchant’s per-
spective, extension of credit may lead to intertemporal 
business stealing. In other words, merchants attract 
consumers who do not have funds today by accepting 
credit cards, resulting in merchants tomorrow being  
unable to make sales to consumers who bought today 
on credit. In addition to extracting surplus from all 
consumers and merchants, banks have an additional 
source of surplus—liquidity-constrained consumers. 
How much surplus can be extracted depends on how 
much liquidity-constrained consumers discount tomor-
row’s consumption. 

We define liquidity-constrained consumers as those 
who do not have funds at the time of purchase. These 
models consider a positive probability that some con-
sumers will be unable to meet their credit obligations. 
The cost of these consumer defaults may be passed 
on by banks to merchants, certain types of consumers, 

or both. Both models discussed here consider a differ-
ent extreme in terms of who ultimately pays for the 
credit card services, including the cost of credit default. 

Chakravorti and Emmons (2003) consider the 
costs and benefits of consumer credit in a four-party 
network where consumers are subject to income shocks 
after making their credit card purchases and some are 
unable to pay their credit card debt. To our knowledge, 
they are the first to link the insurance aspect of credit 
cards to their payment component. All markets for goods 
and payment services are assumed to be competitive. 
Observing that over 75 percent of U.S. card issuer 
revenue is derived from cash-constrained consumers, 
they consider the viability of the credit card system  
if it were completely funded by these types of con-
sumers.36 Note that their model does not assume zero 
interchange fees, but assumes that merchants fully pass 
on their payment costs to consumers. They impose an 
incentive constraint on individuals without liquidity 
constraints such that they will only use cards if they are 
guaranteed the same level of consumption were they 
to use cash. Such a constraint allows them to study 
the convenience use of credit cards—that is, the usage 
by those who do not need credit to make purchases. 

Chakravorti and Emmons derive three main re-
sults. First, if consumers sufficiently discount future 
consumption, liquidity-constrained consumers who 
do not default would be willing to pay all credit card 
network costs ex ante, resulting in all consumers be-
ing better off. The key assumption is that at least a 
certain number of consumers face binding liquidity 
constraints and do not default. Second, if merchants 
charge a single price for a good regardless of how 
consumers pay, and if there are no side payments 
made by issuers to convenience users, card-accepting 
merchants who charge a single price for all purchases 
attract only liquidity-constrained consumers because 
some merchants charge a lower price and only serve 
cash-paying customers. Note, only those consumers 
who are liquidity-constrained use credit cards, and 
there is no convenience use. Third, if card issuers ex-
tend rebates to convenience users, a merchant can, 
under certain conditions, attract all types of consumers—
including consumers who carry a credit card balance 
month to month and those who do notwhen a sin-
gle price is charged. 

Chakravorti and To (2007) consider a scenario 
with monopolist merchants and a monopolist bank 
that serves both consumers and merchants where the 
merchants absorb all credit and payment costs in a 
two-period dynamic model.37 Consumer demand for 
consumption goods is inelastic. They focus on credit 
extended to consumers who face income uncertainty. 
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They depart from the payment card literature in the 
following ways. First, similar to Chakravorti and 
Emmons (2003), rather than taking a reduced form 
approach where the costs and benefits of payment 
cards are exogenously assigned functional forms,  
a model that endogenously yields costs and benefits 
to consumers, merchants, and banks from payment 
card use—that is, consumer credit—is specified. 
Second, the model uses a dynamic setting where 
there are intertemporal trade-offs for all of the parties 
involved. Third, they consider consumption and 
income uncertainty. 

Their model yields the following results. First,  
if merchants earn a sufficiently high profit margin and 
the cost of funds is sufficiently low, the economy is 
able to support credit cards. In other words, the benefits 
to consumers and merchants must be greater than the 
cost to support the credit card network. Second, the 
discount fee that merchants are willing to pay their 
banks increases as the number of credit-constrained 
consumers increases. Third, a prisoner’s dilemma 
situation may arise: Each merchant chooses to accept 
credit cards, but by doing so, each merchant’s 
discounted two-period profit is lower. In other words, 
there exists intertemporal business stealing among 
merchants across different industries, potentially 
resulting in all merchants being worse off. 

Models with competition among payment 
instruments 

Most of the literature ignores competition between 
payment instruments, with one payment provider of-
fering multiple payment options to its customers and 
setting prices to maximize profits. Moreover, most 
economic models of payment cards generally do not 
consider price incentives offered by merchants to steer 
consumers to certain types of card payments. Further-
more, much of the payment literature focuses on the 
extensive margin—how prices influence membership—
instead of the intensive margin—how prices affect usage.

In Bolt and Chakravorti (2008), we study the 
ability of banks and merchants to influence the con-
sumer’s payment instrument choice when they have 
access to three payment forms—cash, debit card, and 
credit card. To our knowledge, this model is the first 
to analyze payment network competition by combin-
ing elements of models that stress price balance with 
those that consider consumers’ liquidity constraints 
and security concerns. In addition, we consider how 
banks set prices when they participate in multiple 
payment networks.

In our model, consumers participate in payment 
card networks to insure themselves from three types 
of shocks—uncertain income flows, theft, and the mer-
chant they are matched to. Consumers only derive 
utility from consuming goods from the merchant they 
are matched to. Merchants differ on the types of pay-
ment instruments that they accept and the types of 
consumption goods that they sell. Unlike most two-
sided market models, where benefits are exogenous, 
we explicitly consider how consumers’ utility and mer-
chants’ profits increase from additional sales resulting 
from greater security and access to credit lines, and 
we consider the optimal allocation of those costs be-
tween consumers and merchants.38 Before the realiza-
tion of the three shocks, consumers are homogeneous. 
To focus on the intensive margin, we consider equi-
libriums where consumers have access to all three 
payment instruments. Each merchant chooses which 
instruments to accept based on its production costs, 
and each merchant is categorized as cash only, cash 
and debit card, or full acceptance (cash, debit card, 
and credit card). Merchant heterogeneity is based on 
differences in production costs. We consider the mer-
chants’ ability to pass on payment processing costs to 
consumers in the form of higher goods prices. 

Our key results can be summarized as follows. 
The structure of prices is determined by the level of 
the bank’s cost to provide payment services and the 
level of aggregate credit losses. We find that the opti-
mal strategy is for the bank to first fully extract con-
sumers’ surplus and then to extract merchants’ surplus. 
In addition, we identify equilibriums where the bank 
finds it profitable to offer one or both payment cards. 
Finally, uniform price policies increase bank profits 
when the bank supplies both types of payment cards 
than when merchants adopt pricing based on the pay-
ment instrument used. However, consumers and mer-
chants are worse off when consumers without liquidity 
constraints use credit cards because they do not receive 
the proper price incentives, resulting in use of a less 
efficient payment instrument.

Conclusion

In summarizing the payment card literature, we 
find that no single model is able to capture all the es-
sential elements of the market for payment services. 
It is a complex market with many participants engaging  
in a series of interrelated bilateral transactions. More-
over, determining appropriate pricing arrangements 
for payment instruments is difficult, since payment 
networks are subject to large economies of scale and 
give rise to strong usage and network externalities. 
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NOTES

1These 11 countries are Belgium, Denmark, Finland, France, 
Germany, Italy, the Netherlands, Norway, Spain, Sweden, and  
the United Kingdom.

2They study 13 countries—Austria, Belgium, Canada, Finland, 
France, Germany, Italy, Japan, the Netherlands, Sweden, Switzerland, 
the United Kingdom, and the United States.

3In this article, we define banks broadly as depository institutions.

4There are countries, for example, France, where the cardholder’s 
account is debited much later. These types of cards are referred to 
as delayed debit cards.

5For a summary of prepaid cards, see Chakravorti and Lubasi (2006).

6SEPA applies to all countries where the euro is used as the common 
currency. The implementation of SEPA started in January 2008 
with the launching of the SEPA credit transfer scheme and should 
be completed when all national payment instruments are phased 
out; these instruments may not be entirely phased out until 2013. 

7Beijnen and Bolt (2009) provide estimates of scale economies that 
quantify the potential benefits of SEPA arising from consolidation 
of electronic payment processing centers across the euro area. It is 
likely that SEPA will trigger substantial consolidation of payment 
infrastructures and processing operations across borders to allow 
banks and their customers—both consumers and merchants—to 
benefit from these cost efficiencies in the form of lower payment fees.

8According to some industry press reports, a major reason for 
Visa’s IPO is to shield itself from antitrust litigation (see Enrich, 
2006). Berry and Breitkopf (2006) also note that “as it was for 
MasterCard, the desire to reduce exposure to antitrust claims is  
a major factor in Visa’s plan to go public.”    

9For a summary of antitrust challenges in various jurisdictions, see 
Bradford and Hayashi (2008) and Weiner and Wright (2005). 

10On December 16, 2002, the Council of the European Union ad-
opted Council Regulation (EC) No. 1/2003 on the implementation 
of the rules on competition laid down in Articles 81 and 82 of the 
Treaty Establishing the European Community (that is, the 1997 
consolidated version of the Treaty of Rome). The new regulation 
came into effect on May 1, 2004. For more discussion on the EC’s 
ruling on MasterCard, see Bolt (2008). 

11Payment networks are one type of two-sided market platform. 
Other types of two-sided market platforms include computer game 
platforms, newspapers, and online dating sites. These markets have 
platforms that provide goods and services to two distinct sets of 
end-users and must convince both sides—such as game developers 
and game users, newspaper readers and advertisers, and males and 
females—to participate. 

12An important empirical observation of two-sided markets is that 
platforms, generally, and payment networks, specifically, tend to 
heavily skew the price structure to one side of the market to get 
both sides “on board,” using one side as a “profit center” and the 
other side as a “loss leader,” or at best financially neutral. See Bolt 
and Tieman (2008) for an explanation for this phenomenon based 
on curvature of the demand functions.

13For a more general treatment of two-sided markets, see Armstrong 
(2006), Caillaud and Jullien (2003), Jullien (2001), and Rochet and 
Tirole (2006).

14While not common, some merchants do post different prices based 
on the payment instrument used to make the purchase. For exam-
ple, some U.S. gas stations have started to discount cash prices re-
cently in response to shrinking profit margins. We discuss models 
that consider instrument-contingent pricing on pp. 19–20.

15There are two types of payment card networks—open (four-party) 
and proprietary (three-party) networks. Open networks allow many 
banks to provide payment services to consumers and merchants, 
whereas in proprietary networks, one institution provides services 
to both consumers and merchants. When the issuer is not also the 

Much of the debate over various payment card fees  
is concerned with the allocation of the surpluses from 
consumers, merchants, and banks, as well as who is 
able to extract surpluses from whom. 

We are able to draw the following conclusions. 
First, a side payment between the issuer and the ac-
quirer may be required to get both sides on board. There 
is no consensus among policymakers or economists 
on what constitutes an efficient fee structure for card 
payments. Second, while consumers generally react 
to price incentives at the point of sale, merchants are 
reluctant to charge higher prices to consumers who 
benefit from card use. Third, network competition 
may not improve the price structure but may signifi-
cantly reduce the total price paid by consumers and 
merchants. Fourth, consumers and merchants both 
value credit extended by credit card issuers (along 
with other benefits such as security), and consumers 
and merchants are willing to pay for it. 

Sound public policy regarding the allocation of 
payment fees is difficult. The central question is whether 
the specific circumstances of payment markets are such 
that intervention by public authorities can be expected 
to improve economic welfare. The efficiency of pay-
ment systems is measured not only by the costs of re-
sources used, but also by the social benefits generated 
by them. While the theoretical literature on the economics 
of payment cards is growing, the empirical literature 
is too limited to provide much guidance to policymakers. 
Public competition authorities around the world are 
considering or have imposed interchange fee regula-
tions, along with the removal of merchant pricing re-
strictions based on the type of payment instrument used. 
Eventually, the data from such cases where the authori-
ties have intervened may provide a useful “natural  
experiment” to test and refine the various theories 
discussed here. 
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acquirer, the issuer receives an interchange fee from the acquirer. 
Open networks have interchange fees, whereas proprietary systems 
do not have explicit interchange fees because one institution serves 
both consumers and merchants using that network’s payment ser-
vices. However, proprietary networks still must set prices for each 
side of the market to ensure that both sides are on board.

16In some instances, merchants are charged a fixed fee and a pro-
portional fee.

17Bolt, Humphrey, and Uittenbogaard (2008) show that Norway 
rapidly shifted from cash and paper-based instruments to electronic 
modes of payments by effectively applying differentiated bank 
payment pricing to consumers.

18These 12 countries are Belgium, Denmark, Finland, France, 
Germany, Italy, the Netherlands, Norway, Spain, Sweden, 
Switzerland, and the United Kingdom. 

19Some key benefits of using cash include privacy and anonymity, 
which payment cards do not provide. 

20Carbó Valverde et al. (2008) conduct a similar exercise for Spain, 
and find that when summing net costs and benefits across partici-
pants, debit cards are the least costly and checks are the most costly, 
with credit cards and cash ranking second and third, respectively. 

21Chakravorti (2003), Evans and Schmalensee (2005), and Rochet 
(2003) provide excellent discussions of academic models of inter-
change fees.

22Net benefits for consumers and merchants are defined by the dif-
ference in benefits from using a payment card and using an alterna-
tive payment instrument. 

23Schmalensee (2002) defines the socially optimal interchange fee 
as the one that maximizes the sum of consumer and merchant sur-
plus. Such a measure is appropriate if card acceptance is not used 
as a strategic tool to steal customers from another merchant. 

24Schmalensee (2002) assumes that there are a single issuer and a 
single acquirer, demand curves are linear, and there are no fixed costs.

25The Hotelling merchants are spatially separated from their con-
sumers. A merchant can charge a lower price to capture the other 
merchant’s customers, but these customers may face an additional 
transportation cost to arrive at the merchant’s competitor. 

26Rochet and Tirole (2002) also consider some extensions regard-
ing merchant heterogeneity, differentiated prices for cards and 
cash, and system competition. 

27Carlton and Frankel (1995) extend Baxter (1983) by considering 
when merchants are able to fully pass on payment processing costs 
via higher consumption goods prices. They find that an interchange 
fee is not necessary to internalize the externality if merchants set pricing 
for consumption goods based on the type of payment instrument used. 

28No-surcharge rules do not allow merchants to impose surcharges 
for payment card purchases. However, merchants may still be al-
lowed to offer discounts for noncard payments. For more discus-
sion about no-surcharge rules and cash discounts, see Barron, Staten, 
and Umbeck (1992); Chakravorti and Shah (2003); Kitch (1990); 
and Lobell and Gelb (1981).

29For discussion about the reluctance of merchants to set different 
prices, see Frankel (1998). IMA Market Development AB (2000) and 
Bolt, Jonker, and Van Renselaar (2008) discuss the effect of remov-
ing no-surcharge rules in Sweden and the Netherlands, respectively. 

30The assumption here is that credit card transactions are more ex-
pensive in terms of explicit and implicit costs than other forms of 
payment. However, there are instances when card payments were 
discounted vis-à-vis cash payments. During the conversion to the 
euro, one German department store offered card discounts because 
of the high initial demand for euro notes and coins to make change 
for cash purchases (Benoit, 2002). 

31In Bertrand competition, two firms compete on price, resulting in 
each firm setting the price that would exist in perfect competition.

32For economic models that we discuss, no-surcharge rules are eco-
nomically the same as restricting merchants to charge the same 
price regardless of the payment instrument used, although the latter 
is a more restrictive policy.

33Carlton and Frankel (1995) discuss this cross-subsidy.

34In this context, rebates is a general term that captures incentives 
for consumers to use their cards, such as cash back and other  
frequent-use rewards.

35We limit our focus here to consumption credit. Payment credit—
the credit that is extended by the receiver of payment or a third party 
until the payment instrument is converted into good funds—is ignored. 
For more discussion, see Chakravorti (2007).

36For a breakdown of issuer revenue percentages, see Green (2008).

37Because Chakravorti and To (2007) ignore revolving credit (when 
cardholders carry a balance month to month), they consider the ex-
treme case of merchants covering all operating and credit default 
costs. Many consumers do not pay annual fees in the United States 
and about 40 percent do not carry debt, suggesting that their use is 
subsidized by others. In the United States, it is not unusual for mer-
chants to extend subsidized credit for large-value purchases that 
are below market rates, suggesting that some merchants are willing 
to subsidize consumer credit.

38McAndrews and Wang (2006) and Wang (2006) are notable ex-
ceptions. McAndrews and Wang (2006) find that payment card 
adoption costs, the distribution of consumer incomes, and firm size 
are key determinants of the structure of fees borne by each side. 
Their model predicts that large merchants accept both cash and 
cards, medium-sized merchants are specialized and only accept  
cash or cards (but not both), and small merchants only accept cash. 
In a similar model, Wang (2006) finds that card networks raise in-
terchange fees to maximize issuers’ profits as card payments be-
come more efficient. In equilibrium, consumer rewards and card 
transaction volume also increase, while consumer surplus and  
merchant profits may not. 
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Introduction and summary

Immigrants have a high tendency to be self-employed. 
I estimate that in the United States, the number of im-
migrant businesses rose from 2.7 million in 1997 to 
3.3 million in 2002—an annual increase of 4 percent 
(compared with 2 percent yearly growth for all U.S. 
firms).1 According to the Ewing Marion Kauffman 
Foundation, immigrants outpaced native-born Americans 
in new business start-ups: Immigrants had an entre-
preneurial index activity rate that increased from 0.37 
percent in 2006 to 0.46 percent in 2007, while that of 
the native born remained constant at 0.27 percent 
over the same period.2 

Immigrants’ businesses tend to be clustered in 
distinct neighborhoods, and they have become an in-
tegral and growing aspect of the vitality of metropoli-
tan areas throughout the U.S. Scholars from various 
fields have studied the geographical concentration of 
immigrants in distinct locations across the U.S., as well 
as how this concentration affects immigrants’ integra-
tion and assimilation into American society (Bartel, 
1989). In this article, I focus on the relation between 
ethnic geographical concentration and the propensity 
for self-employment among immigrants to the U.S.  
I ask whether ethnic enclaves (geographical concen-
trations of an ethnic group) and ethnic networks (social 
or business networks among people of the same ethnicity, 
not necessarily living in proximity to one another) in-
fluence the decision by immigrants to be self-employed. 

The relation between ethnic enclaves and self-em-
ployment remains unclear. Ethnic enclaves could affect 
the rate of self-employment of an immigrant group in 
different ways. On the one hand, these enclaves often 
provide prime settings for immigrant entrepreneurs to 
capture the market for “ethnic goods”—products (and 
services) that appeal strongly to members of a particular 
group. These entrepreneurs may have a comparative 
advantage in this type of market because they have 

more information on—as well as a better understand-
ing of—the tastes and preferences of their own group. 
On the other hand, enclaves may be negatively related 
to self-employment for other reasons: Entry by poten-
tial immigrant entrepreneurs may become relatively 
difficult as established immigrants could block the en-
try of more recent immigrants. Also, some enclaves 
may be economically poor areas where residents have 
lower purchasing power, possibly restraining the po-
tential for business growth.3 

There are variations in geographical concentra-
tion patterns and self-employment rates among immi-
grant groups. For example, immigrants from Cuba 
tend to have relatively high geographical concentration 
in the U.S., as well as above-average rates of self- 
employment. For such groups, there certainly might 
be a link between ethnic enclaves and self-employment 
opportunities. Some other groups, for example, immi-
grants from India, are much more broadly dispersed, 
although they too have above-average rates of self-
employment. For such groups, it is unlikely that their 
self-employment behavior is based solely on special-
ization in ethnic goods within ethnic enclaves. In 
general, immigrants with more human capital (higher 
education and job skills) are less likely to live in ethnic 
enclaves. Given this tendency, other job market factors 
and personal characteristics might play a greater role 
in the choice of self-employment among immigrant 
groups with a greater proportion of individuals who 
have more education and higher skills. Finally, some 
groups, such as Mexican immigrants, have ethnic 
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geographical concentrations that are very large, but 
they remain relatively underrepresented in business 
ownership. This suggests that the “quality” of the so-
cial or business network within the ethnic enclave is 
also relevant. 

I also examine the role of ethnic social and busi-
ness networks in the choice of self-employment. Im-
migrant communities may be particularly good locations 
in which to form such networks. These communities 
tend to be relatively cohesive social units—often with 
a common language, culture, and religion. Since im-
migrants are, by definition, relative newcomers to a 
country, they are likely to experience problems in get-
ting information on job opportunities or business op-
portunities (as well as on housing, schooling for their 
children, and other needs). This lack of information 
often generates a need for such social and business 
networks. Yet, it remains unclear how ethnic networks 
operate and how much they affect the self-employ-
ment status or other labor market outcomes of immi-
grants. For example, Munshi (2003) shows that ethnic 
networks help Mexican migrants find jobs in low-
wage, labor-intensive sectors. If this is representative 
of how ethnic networks operate, then the existence of 
such networks might be associated with lower rates 
of self-employment. 

In this article, I provide a brief survey of the lit-
erature on possible effects of ethnic enclaves and net-
works on self-employment rates among immigrants 
in the U.S. I use the U.S. Census Bureau’s Public Use 
Microdata Samples (PUMS)—specifically, the 5 per-
cent sample from the 2000 U.S. Decennial Census—
to analyze the variations in self-employment rates, 
the characteristics, and industries of these immigrants 
from a variety of countries of origin. I also identify 
various locations across the U.S. with relatively large 
ethnic concentrations. Next, I conduct an empirical 
analysis to determine the factors that influence the  
decision to be self-employed, including assessing the 
effect of ethnic enclaves and networks. I find that ethnic 
networks have a positive effect on the decision for 
immigrants to be self-employed as an alternative to 
wage employment. Immigrants’ personal characteristics 
such as years since migration, English language fluency, 
and education level are also important in their decision 
to be self-employed. However, I find no clear impact 
of ethnic geographical concentrations on the self- 
employment decision.

From a policy perspective, the recognition that 
self-employment could potentially enhance socioeco-
nomic standing has inspired business development and 
funding initiatives that encourage self-employment 
among more vulnerable populations and communities, 

including immigrant ones. Thriving business commu-
nities benefit not only individual business owners but 
also local economies. Ethnic enclaves and networks 
may also be particularly important for immigrant pop-
ulations because these populations are often underserved 
by mainstream financial institutions and businesses.

Review of literature 

The role of ethnic enclaves and ethnic networks 
in the choice of self-employment among immigrants 
has been explored extensively in the sociology litera-
ture. Economists have also developed theories and 
models that incorporate informal nonmarket institu-
tions, such as ethnic social networks. 

According to Aldrich and Waldinger (1990,  
p. 127), “ethnic social structures consist of the net-
works of kinship and friendship around which ethnic 
communities are arranged, and the interlacing of these 
networks with positions in the economy (jobs), in 
space (housing), and in society (institutions).” Ethnic 
enclaves potentially provide environments where in-
formation can be shared more readily and easily and 
where ethnic business networks can thrive. They of-
fer a protected market for ethnic goods production, 
and provide experience and apprenticeship from co-
ethnic employers. 

Ethnic networks can also play a role in mobilizing 
monetary and information resources for small businesses. 
For example, studies have found that financial resources 
raised through ethnic networks are critical for immi-
grant businesses, especially during the formation stage 
when entrepreneurs tend to have greater liquidity con-
straints (Van Auken and Neeley, 1998; and Anthony, 
1999). Bond and Townsend (1996) find that Hispanic 
immigrant business owners in a Chicago neighborhood 
tend to seek financing in the informal sector (through 
ethnic networks) instead of the formal financial sector 
(through banks) because of their preference or cultur-
al factors. They argue that these informal networks 
may be particularly efficient at facilitating financing ar-
rangements at relatively lower information, search, 
and monitoring costs to the immigrants. Other studies 
have found that informal loan activities (for example, 
rotating credit associations) in ethnic networks are im-
portant to many different ethnic business communi-
ties (Min, 1988; Light, 1972; and Bonnett, 1981).

Ethnic enclaves are formed (or emerge) as a re-
sult of interconnected factors. Among the reasons of-
ten cited for immigrants to move to a particular area 
are the following: First, the area may be a port of en-
try, which historically has attracted a cluster of immi-
grants from the same country of origin; once the 
immigrants have established themselves in such an 
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area, they tend to stay, since moving elsewhere is cost-
ly. Second, immigrants are often motivated to reunify 
with family, friends, and co-ethnic members who 
have already settled in the host country. Third, immi-
grants follow economic opportunities. 

According to Chiswick and Miller (2002, p. 5), 
an ethnic enclave is distinguished by the fact that it is 
an environment where “the consumption characteris-
tics of an immigrant/ethnic group [are] not shared with 
the host population.” Chiswick and Miller (2002, p. 5) 
broadly define immigrants’ consumption of ethnic goods 
as the consumption of  “market and nonmarket goods 
and services, including social interactions for them-
selves and their children with people of the same ori-
gin.” They imply that the economies of scale in the 
production of these ethnic goods lead to concentrations 
of co-ethnic businesses and institutions. However, ethnic 
networks may develop outside of ethnic enclaves, 
based on members’ shared involvement in a business 
sector or niche (Bonacich and Modell, 1980).  

Research suggests that shared language, culture, 
and information are key components to the creation 
of an “ethnic enclave effect,” which is relevant for 
ethnic businesses and economic activities (see, for 
example, Lazear, 1999). Fafchamps (2001) finds that 
trust, maintained through repeated social interactions, 
leads to the emergence of spontaneous ethnic mar-
kets, causing traders’ businesses to grow faster. Clark 
and Drinkwater (2000) explore the high rates of self-
employment among ethnic minorities in England and 
Wales. In doing so, they extend the classic two-sector 
model of wage work and self-employment developed 
by Lucas (1978) and Evans and Jovanovic (1989) into 
a formal model of ethnic enclaves and self-employment 
outcomes. Clark and Drinkwater find that an ethnic en-
clave exerts a positive influence on the self-employment 
of immigrants as it shifts up the business’s profit function 
for the immigrant (hence making self-employment 
among immigrants more attractive). They suggest 
that the potential explanation for this ethnic enclave 
effect is that the relative costs of production in the en-
clave are lower as the group in the ethnic enclave has 
a “better” distribution of knowledge and information—
that is, greater access to ethnic networks and contacts, 
as well as familiarity with the tastes and preferences 
of the ethnic clientele. 

Measuring the size of ethnic enclaves is difficult 
because most data sets do not provide information on 
the enclaves’ geographical boundaries. Most previous 
studies have used neighborhoods’ average character-
istics, such as the proportion of an immigrant or lan-
guage group in a metropolitan statistical area (MSA), 
to approximate neighborhood or enclave effects.4 For 

example, using this measure, Borjas (1986) finds that 
Hispanics in the U.S. are more likely to be self-employed 
in areas (MSAs) that have larger Hispanic populations. 
However, he finds no “enclave effect” (the percentage 
of the ethnic minority in the MSA) on the decision to 
be self-employed among Asians. Alternatively, defining 
ethnic enclaves in terms of “language concentration” (the 
percentage of individuals who speak the same language 
in an MSA), Borjas (1986) finds no enclave effect for 
immigrants from English-speaking countries. This  
result is driven in part by the heterogeneity in culture 
and experience of immigrants from the large pool of 
English-speaking countries, including England, Jamaica, 
and the Philippines. 

Measuring ethnic social and business networks is 
also difficult because few data sets contain information 
on relationships among individuals who make up an 
ethnic immigrant group. Borjas (1995) proposes a proxy 
for measuring a “network effect” based on ethnic group 
similarity. In essence, he uses the average characteris-
tic of the group to measure the network effect. He re-
fers to this as the “average quality” or “ethnic capital” 
of the group. He assumes that groups with more eth-
nic capital will transmit more skills to others within 
their respective groups or to subsequent generations, 
and this would be the mechanism by which ethnic 
capital operates. 

Bertrand, Luttmer, and Mullainathan (2000) con-
duct a study on social networks and welfare culture in 
the U.S. Using the (non-English) language spoken at 
home, they proxy for the social links between minori-
ty individuals in a neighborhood. In other words, they 
measure the “quantity” of a social network for an in-
dividual as the number of people the minority indi-
vidual “interacts” with through this language. Bertrand, 
Luttmer, and Mullainathan are also interested in the 
knowledge or attitude that the people who speak this 
language have about a particular activity (in this case, 
welfare participation). They measure the “quality” of 
the social network by counting the number of people 
in this language group who use welfare. In essence, 
they suggest that there is a social network effect be-
cause they find evidence that increased contact avail-
ability raises welfare use among those language 
groups that already have high welfare participation. 

In this article, I use the conventional measure of 
ethnic geographical concentration and apply Bertrand, 
Luttmer, and Mullainathan’s (2000) measure of social 
networks (the interaction between “quantity” and “qual-
ity”) to explore the self-employment decision of immi-
grants in the U.S. I am interested in whether and to what 
extent the self-employment decision is affected by eth-
nic geographical concentrations and ethnic networks. 
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Characteristics of immigrants and  
self-employment rates 

In my analysis of the self-employment rates of 
immigrants, I use the U.S. Census Bureau’s Public 
Use Microdata Samples; in particular, I use the 5 percent 
sample taken from the 2000 U.S. Census. I restrict the 
sample population to immigrant males who are 25–54 
years old and who live in a metropolitan statistical area. 
I focus on males because the inherent gender differences 
in labor market decisions would make a consideration 
of females’ self-employment decisions a separate anal-
ysis; this is not within the scope of my article. To identify 
the ethnic immigrant groups, I select immigrant indi-
viduals based on their countries of origin (to be ex-
plicit, these individuals must have been born outside 
of the 50 U.S. states and the District of Columbia).5 
Further, I restrict this study to individuals in groups 
from countries of origin with 1,000 people or more 
sampled in the 5 percent PUMS from the 2000 U.S. 
Census. I do this because of concerns about interpret-
ing results from too small a group sample size. These 
selection criteria leave me with a sample of 307,079 
individual males—from 33 countries of origin in 297 
metropolitan statistical areas and 1,572 public use  
microdata areas (PUMAs).6

Table 1 reports the characteristics of my popula-
tion sample by the selected countries of origin (grouped 
by region7). Mexican immigrants make up 40 percent 
of the sample population. On average, they have less 
education than other immigrants. Over 40 percent of 
Mexican immigrants have less than a high school  
level of schooling. Immigrants from Puerto Rico, as 
well as those from South and Central America and the 
Caribbean, also have lower than average schooling. By 
contrast, the majority of immigrants from India and 
Pakistan; immigrants from Africa (notably those from 
Nigeria); and immigrants from various countries in 
Northeast Asia, Southeast Asia, and the Middle East 
have some college education. Similar to the differences 
in educational attainment, a much lower proportion of 
Mexican, South and Central American, and Caribbean 
immigrants speak English fluently than those from 
other countries. The differences in educational attain-
ment and English language fluency are likely to influ-
ence the types of businesses (professional services or 
not) that the self-employed immigrants enter. 

Table 1 also reports self-employment rates. Broadly 
speaking, immigrants from South and Central America, 
Southeast Asia, and the Caribbean tend to have lower 
average rates of self-employment (those from Cuba 
being a notable exception). By contrast, generally, 
immigrants from Northeast Asia, India, Pakistan, the 
Middle East, Europe, and Canada have higher average 

rates of self-employment. Differences exist among 
immigrants from different countries within the same 
region. For example, among immigrants from the  
Caribbean region, Cubans and Dominicans have rela-
tively higher rates of self-employment than Haitians 
and Jamaicans. Similarly, among immigrants from 
the Northeast Asia region, (North and South) Koreans8 
have a higher rate of self-employment compared with 
the other two large immigrant groups—the Chinese 
and the Japanese. All the immigrant groups from  
the Middle East region have a fairly sizable rate of 
self-employment. However, immigrants from Israel, 
Iran, and Lebanon have even higher rates of self- 
employment, ranging from 25 percent to 28 percent. 
Among immigrants from Europe, those from Italy 
and Poland have relatively much higher rates of  
self-employment, compared with those from Germany 
and France. The heterogeneity in self-employment 
status among immigrant groups suggests that it is 
useful to disaggregate them by country of origin as 
opposed to by region or common language. 

Industries of self-employed immigrants

The types of industries that self-employed immi-
grants enter can provide useful insights as to the rela-
tive importance of location. For example, translation 
services and restaurants with specialty ethnic food may 
be characterized (more or less) as businesses that sell 
ethnic goods—defined earlier as products (and services) 
that draw a co-ethnic clientele. As such, self-employed 
individuals in these types of businesses would more 
likely be in a location with a potential co-ethnic market. 
By contrast, other businesses such as taxi services and 
landscaping services are less likely to be dependent 
on a co-ethnic market. 

I summarize here the most common industries in 
which some immigrant groups start their own busi-
nesses (see the appendix for more details). The most 
common industries for self-employed Mexican immi-
grants are construction, landscaping, and auto repair. 
Some of the top industries for self-employed immigrants 
from Jamaica and Haiti are taxi and limousine services, 
auto repair, and restaurants. Physician office services, 
computer design, and insurance services are also among 
the top industries for self-employed Haitians. Self- 
employed Cuban immigrants tend to be in construction, 
but they are, for the most part, fairly dispersed over a 
wide range of industries, including truck transportation, 
auto repair, real estate, and physician office services. 

Among immigrants from the Northeast Asia region, 
particularly those from China and (North and South) 
Korea, most of the businesses are restaurants and other 
food services. Dry cleaning and laundry facilities are 
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TaBlE 1

Characteristics of immigrants

	 	 Share	 	 Share	 	
	 	 with	less	than	 Share	with	 who	speak	 Self-	
Region/	 Sample	 high	school	 some	college	 English	well	 employment
Country	of	origin		 population	 education	 education	 or	very	well	 rate

	 (	-	-	-	-	-	-	-	-	-	-	-	-	-	-	-	-	-	-	-	-	-	-	-	-	-	-	-	-	-	percent	-	-	-	-	-	-	-	-	-	-	-	-	-	-	-	-	-	-	-	-	-	-	-	-	-	-	-	-	-	)
U.S. nonimmigrant 
  sample population 2,024,918 5 61 — 11
Immigrant  307,079 23 42 71 11

South	and	Central	America
Columbia 5,916 9 53 71 12
El Salvador 12,372 39 18 59 8
Peru 3,573 4 59 74 11
Guatemala 6,904 41 20 56 9
Mexico 123,383 44 15 52 8

Middle	East
Iraq 1,190 11 50 88 19
Iran 4,341 1 85 95 25
Egypt 1,761 1 85 94 16
Israel 1,790 2 67 97 28
Lebanon 1,770 4 74 97 25
Turkey 1,207 6 71 90 18

Africa
Ethiopia 1,038 2 72 96 11
Nigeria 2,280 0 89 99 13

India/Pakistan
Pakistan 3,505 4 72 94 16
India 15,281 1 87 96 11

Europe
Poland 4,637 3 52 77 15
Italy 4,325 9 51 95 20
France 2,163 1 80 98 12
Germany 9,643 1 76 99 11

Canada 7,659 1 80 99 14

Caribbean
Haiti 5,087 10 46 85 7
Jamaica 5,772 5 48 99 9
Dominican Republic 7,372 21 31 60 11
Cuba 9,636 6 48 69 16
Puerto Rico 13,301 12 37 86 6

Northeast	Asia
China 10,942 12 64 69 11
Korea 1,470 2 81 80 24
Japan 4,927 1 84 89 11

Southeast	Asia
Laos 2,494 22 36 75 7
Cambodia 1,682 38 43 75 12
Philippines 14,846 2 80 96 5
Vietnam 13,594 11 54 72 11
Thailand 1,218 3 74 87 10

Notes: The sample here is made up of immigrant males aged 25–54 who live in a metropolitan statistical area. (The U.S. nonimmigrant male  
sample population, also aged 25–54, is provided for the sake of comparison.) For convenience, Mexico is put in the South and Central America  
group, although only southern Mexico is typically considered part of Central America. The population from the U.S. overseas territory Puerto  
Rico is included, although individuals from there are technically not immigrants. The U.S. Census data do not specify whether the immigrants  
from Korea are from North Korea or South Korea (two distinct nations), but here the immigrants from Korea are considered to be those from  
both North Korea and South Korea.
Source: Author’s calculations based on data from the U.S. Census Bureau, 2000	Decennial	Census, Public	Use	Microdata	Samples,  
5 percent sample.
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also popular industries for self-employed Chinese and 
Korean immigrants. 

The industry mix is slightly different for immigrants 
from the Southeast Asia region. The top industries  
reported by immigrants from Vietnam are nail salons, 
followed by restaurants and other food services. The 
main business activities for immigrants from Laos are 
crop production from farming. They also list restaurants 
and other food services as their other most popular 
choice for self-employment.

Some top industries for self-employed Indian and 
Pakistani immigrants are physician office services, 
grocery stores, taxi and limousine services, restaurants, 
and construction.

Immigrant entrepreneurs from Israel report con-
struction and real estate, as well as grocery stores, as 
their top industries. For self-employed immigrants 
from Iran, construction, beauty salons, and taxi and 
limousine services are among their top industries. 

Self-employed immigrants from Africa—specifi-
cally, immigrants from Nigeria and Ethiopia—are con-
centrated mostly in taxi and limousine services; beyond 
that, their businesses are in a wide range of industries. 

The variety of immigrant businesses listed here sug-
gests that, while some may not require English language 
skills to operate, they are not necessarily catering ex-
clusively to an ethnic clientele in an ethnic enclave. 

Where are immigrants located? 

To identify where immigrants are located across 
metropolitan statistical areas in the U.S., and to assign 
a value to the potential size of their ethnic enclaves, I 
look at the total number of persons in the entire 2000 
U.S. Census from the same country of origin living in 
an MSA as a percentage of the MSA’s overall popula-
tion (see table 2, panel A). I show the top three MSAs 
for each ethnic immigrant group. I also look at the 
population of each ethnic immigrant group in its re-
spective top three MSAs relative to the group’s over-
all population in the country (see table 2, panel B). 
So, where are ethnic immigrant groups concentrated?

To start with, Miami is the clear location of geo-
graphical concentration for Cubans. They make up  
23 percent of the population of Miami (table 2, panel A). 
Los Angeles; New York City; Chicago; Miami; Orlando, 
Florida; and Washington, DC, receive the largest shares 
of all the immigrants from South and Central America 
(table 2, panel B). Places like McAllen–Edinburg–
Mission, Laredo, and El Paso in Texas have sizable 
portions of their populations (25 percent or above) 
originating from Mexico (table 2, panel A). 

Immigrants from Southeast Asia and Northeast 
Asia also have visible percentages in some MSAs, as 

seen in panel A of table 2. For example, over 7 percent 
of the population in San Francisco is from China. Near-
ly 9 percent of the population of Honolulu, Hawaii, is 
from the Philippines. And about 5 percent of the pop-
ulation of San Jose, California, is from Vietnam. 

African immigrants generally represent a very 
small percentage in any MSA (table 2, panel A). 
However, the largest shares of African (Nigerian and 
Ethiopian) immigrants are in Washington, DC, New 
York City, and Atlanta (table 2, panel B). 

Haitian and Jamaican immigrants have the larg-
est share of their population in New York City, Miami, 
and Fort Lauderdale, Florida (table 2, panel B). 

The panels in figure 1 (pp. 38–39) display graph-
ically the relationship between the ethnic concentra-
tion levels of selected immigrant populations in MSAs 
and their self-employment rates. (The ethnic concen-
tration level here is defined as the percentage of the 
immigrant group, irrespective of age or gender, in an 
MSA divided by the percentage of the immigrant group 
in the entire country.) There is a tendency for Mexican 
immigrants to have higher rates of self-employment 
in MSAs with larger shares of their population (panel A). 
Interestingly, the reverse is true for the other groups. 
Immigrants from the other ethnic immigrant groups 
exhibit either equally representative self-employment 
rates in all the different MSAs, regardless of their  
respective population share (for example, immigrants 
from Cuba), or they have higher rates of self-employ-
ment in places with lower shares of their populations 
(for example, immigrants from Haiti, Nigeria, the 
Philippines, and Vietnam).  

Measuring ethnic networks

Following Bertrand, Luttmer, and Mullainathan 
(2000), I define ethnic network here as the interaction 
between the size of the network (the conventional 
measure of ethnic enclave) and the quality of the 
network:

NETWORKjk ≈  Ejk  × Qk,

where Ejk is the “ethnic enclave” of a person from a 
country of origin group k living in area j, defined as 
follows: 

E

k j

jk = ln

Number of people from group  in area  / 
Total popuulation in area 

Number of people from group  / 
Total po

j

k
ppulation in country

.

Note that the percentage of the group in the MSA is 
divided by the group proportion in the U.S. This  
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Location of immigrants

Region/	
Country	of	origin	 First	MSA	 Percentage	 Second	MSA	 Percentage	 Third	MSA	 Percentage

A.	Top	three	MSAs	for	each	immigrant	group

South	and	Central	America
Mexico Laredo, TX 28.5 McAllen–Edinburg– 27.5 El Paso, TX 25.1
   Mission, TX
El Salvador Los Angeles– 2.6 Washington, DC–MD–VA 2.2 San Francisco, CA 1.8
 Long Beach, CA
Guatemala Los Angeles– 1.6 Stamford–Norwalk, CT 1.5 Trenton, NJ 1.3
 Long Beach, CA
Columbia Miami, FL 3.6 Jersey City, NJ 2.2 Fort Lauderdale, FL 1.9
Peru Jersey City, NJ 1.5 Miami, FL 1.1 Bergen–Passaic, NJ 1.1

Middle	East
Iran Los Angeles– 1.0 Modesto, CA 0.8 Orange County, CA 0.7
 Long Beach, CA
Iraq Modesto, CA 0.7 Detroit, MI 0.7 San Diego, CA 0.3
Israel Myrtle Beach, SC 0.3 New York, NY 0.3 Bergen–Passaic, NJ 0.3
Egypt Jersey City, NJ 1.1 Middlesex–Somerset– 0.4 Trenton, NJ 0.2
   Hunterdon, NJ 
Lebanon Lawrence, MA–NH 0.4 Detroit, MI 0.4 Waterbury, CT 0.3
Turkey Bergen–Passaic, NJ 0.4 Nassau–Suffolk, NY 0.2 State College, PA 0.2

Africa
Ethiopia Sioux Falls, SD 0.3 Washington, DC–MD–VA 0.3 Minneapolis–
     St. Paul, MN–WI 0.2
Nigeria Houston, TX 0.3 Washington, DC–MD–VA 0.3 Newark, NJ 0.2

India/Pakistan
India Middlesex–Somerset–
 Hunterdon, NJ 4.0 Yuba City, CA 3.2 San Jose, CA 2.8
Pakistan New York, NY 0.4 Middlesex–Somerset– 0.4 Jersey City, NJ 0.4
   Hunterdon, NJ 
Europe
France San Francisco, CA 0.3 Stamford–Norwalk, CT 0.3 Salinas, CA 0.2
Germany Killeen–Temple, TX 3.7 Clarksville– 3.4 Fayetteville, NC 2.7
   Hopkinsville, TN–KY
Italy Waterbury, CT 1.7 Bergen–Passaic, NJ 1.3 Stamford–Norwalk, CT 1.2
Poland Hartford, CT 1.9 Chicago, IL 1.7 Bergen–Passaic, NJ 1.5

Canada Bellingham, WA 3.4 Nashua, NH 2.0 Fitchburg–Leominster, MA 2.0

Caribbean
Cuba Miami, FL 22.9 Jersey City, NJ 4.5 Fort Lauderdale, FL 1.9
Dominican Republic Lawrence, MA–NH 6.6 Jersey City, NJ 4.2 New York, NY 4.1
Haiti Miami, FL 3.1 Fort Lauderdale, FL 2.7 West Palm Beach– 2.3
     Boca Raton, FL 
Jamaica Fort Lauderdale, FL 3.6 New York, NY 2.1 Hartford, CT 1.7
Puerto Rico Waterbury, CT 7.8 Vineland–Millville– 5.7 Springfield, MA 5.1
   Bridgeton, NJ
Northeast	Asia
China San Francisco, CA 7.3 San Jose, CA 4.2 Oakland, CA 3.4
Japan Honolulu, HI 2.6 San Jose, CA 0.7 Salinas, CA 0.7
Korea Honolulu, HI 0.3 Boulder– 0.3 Rochester, MN 0.3
   Longmont, CO
Southeast	Asia
Laos Wausau, WI 2.1 Fresno, CA 1.6 Merced, CA 1.5
Cambodia Lowell, MA–NH 2.0 Stockton–Lodi, CA 0.9 Modesto, CA 0.6
Philippines Honolulu, HI 8.8 Vallejo–Fairfield–Napa, CA 5.1 San Francisco, CA 4.5
Thailand Merced, CA 0.9 Fresno, CA 0.6 Stockton–Lodi, CA 0.5
Vietnam San Jose, CA 5.2 Orange County, CA 3.8 Worcester, MA–CT 1.4
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Location of immigrants

Region/	
Country	of	origin	 First	MSA	 Second	MSA	 Third	MSA	 Percentage

B.	Top	three	MSAs	relative	to	each	immigrant	group’s	population	nationwide

South	and	Central	America
Mexico Los Angeles–Long Beach, CA Chicago, IL Houston, TX 31
El Salvador Los Angeles–Long Beach, CA Washington, DC–MD–VA Houston, TX 53
Guatemala Los Angeles–Long Beach, CA New York, NY Washington, DC–MD–VA 43
Columbia New York, NY Miami, FL Fort Lauderdale, FL 41
Peru New York, NY Miami, FL Los Angeles–Long Beach, CA 32

Middle	East
Iran Los Angeles–Long Beach, CA Orange County, CA Washington, DC–MD–VA 46
Iraq Detroit, MI  Chicago, IL San Diego, CA 54
Israel New York, NY Los Angeles–Long Beach, CA Chicago, IL 39
Egypt New York, NY Los Angeles–Long Beach, CA Jersey City, NJ 34
Lebanon Los Angeles–Long Beach, CA Detroit, MI New York, NY 40
Turkey New York, NY Los Angeles–Long Beach, CA Bergen–Passaic, NJ 28

Africa
Ethiopia Washington, DC–MD–VA Atlanta, GA Minneapolis–St. Paul, MN–WI 38
Nigeria New York, NY Washington, DC–MD–VA Houston, TX 31

India/Pakistan
India New York, NY Chicago, IL San Jose, CA 21
Pakistan New York, NY Chicago, IL Washington, DC–MD–VA 35

Europe
France New York, NY Los Angeles–Long Beach, CA Washington, DC–MD–VA 21
Germany New York, NY Washington, DC–MD–VA Chicago, IL 11
Italy New York, NY Nassau–Suffolk, NY Chicago, IL 32
Poland Chicago, IL New York, NY Bergen–Passaic, NJ 51

Canada Los Angeles–Long Beach, CA Detroit, MI Seattle–Bellevue–Everett, WA 13

Caribbean
Cuba Miami, FL  Fort Lauderdale, FL New York, NY 69
Dominican Republic New York, NY Miami, FL Bergen–Passaic, NJ 66
Haiti New York, NY Miami, FL Fort Lauderdale, FL 54
Jamaica New York, NY Fort Lauderdale, FL Miami, FL 53
Puerto Rico New York, NY Orlando, FL Philadelphia, PA–NJ 35

Northeast	Asia
China New York, NY Los Angeles–-Long Beach, CA San Francisco, CA 40
Japan Los Angeles–Long Beach, CA New York, NY Honolulu, HI 22
Korea Los Angeles–Long Beach, CA New York, NY Washington, DC–MD–VA 31

Southeast	Asia
Laos Minneapolis–St. Paul, MN–WI Fresno, CA Sacramento, CA 27
Cambodia Los Angeles–Long Beach, CA Philadelphia, PA–NJ Seattle–Bellevue–Everett, WA 28
Philippines Los Angeles–Long Beach, CA San Diego, CA San Francisco, CA 28
Thailand Los Angeles–Long Beach, CA Minneapolis–St. Paul, MN–WI Washington, DC–MD–VA 24
Vietnam Orange County, CA Los Angeles–Long Beach, CA San Jose, CA 31

Notes: MSA means metropolitan statistical area. Panel B shows the top three MSAs for each immigrant group as a pooled percentage of the  
group’s population nationwide (whereas panel A shows the top three relative to each MSA’s total population). For convenience, Mexico is put in  
the South and Central America group, although only southern Mexico is typically considered part of Central America. The population from the U.S. 
overseas territory Puerto Rico is included, although individuals from there are technically not immigrants. The U.S. Census data do not specify  
whether the immigrants from Korea are from North Korea or South Korea (two distinct nations), but here the immigrants from Korea are considered  
to be those from both North Korea and South Korea.
Source: Author’s calculations based on data from the U.S. Census Bureau, 2000	Decennial	Census, Public	Use	Microdata	Samples,  
5 percent sample.
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Notes: FIguRE 1

Ethnic concentration levels and self-employment rates for selected immigrant groups

A.	Immigrants	from	Mexico			
self-employment rate

C.	Immigrants	from	the	Dominican	Republic	
self-employment rate

D.	Immigrants	from	Haiti	
self-employment rate

B.	Immigrants	from	Cuba
self-employment rate

E.	Immigrants	from	Laos	
self-employment rate

F.	Immigrants	from	Nigeria	
self-employment rate
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instills the interesting property whereby if individuals 
in a particular group are evenly distributed across ar-
eas, the measure will equal to 1 for all people in that 
group (or it will equal 0, in log form).

Here, Qk stands for the quality of the networks or 
the “knowledge” and “attitude” of others from the coun-
try of origin group k. This is measured by the average 
self-employment rate of the group in the U.S. For ease 
of interpretation of the “network effect” (the interac-
tion term between Ejk and Qk), independent of the pure 
“enclave effect,” I subtract Ejk, an adjusted measure of 
self-employment plus the deviation of the average 

self-employment rate of ethnic immigrant group k 
from the average self-employment rate of the entire 
U.S. population sample. Hence, I redefine “network 
quality” as follows: 

Qk    =  SELFEMP SELFEMPk − .

Table 3 reports the average values of the two mea-
sures—the “enclave effect” measure (Ejk) and the in-
teraction term, or “network effect” (NETWORKjk ≈  
Ejk  × Qk), for each of the 33 immigrant groups. (To 
make the results easier to see, the ethnic immigrant 

FIguRE 1 (continued)

Ethnic concentration levels and self-employment rates for selected immigrant groups

G.	Immigrants	from	the	Philippines			
self-employment rate

I.	Immigrants	from	Korea	
self-employment rate

J.	Immigrants	from	Vietnam	
self-employment rate

H.	Immigrants	from	Poland
self-employment rate

Notes: The ethnic concentration level here is defined as the percentage of the immigrant group, irrespective of age or gender, in a  
metropolitan statistical area divided by the percentage of the immigrant group in the entire country. The U.S. Census data do not specify 
whether the immigrants from Korea are from North Korea or South Korea (two distinct nations), but here the immigrants from Korea are 
considered to be those from both North Korea and South Korea.
Source: Author’s calculations based on data from the U.S. Census	Bureau, 2000	Decennial	Census, Public	Use	Microdata	Samples,  
5 percent sample.

0 2 4 6 8 10

1.0

.8

.6

.4

.2

0

ethnic concentration ethnic concentration

0 1 2 3 4 5

.8

.6

.4

.2

0

ethnic concentration

0 1 2 3 4

.8

.6

.4

.2

0

ethnic concentration

.5

.4

.3

.2

.1

0
0 2 4 6 8 10



40 4Q/2008, Economic Perspectives

 
TaBlE 3

Ethnic enclave and network indicators

Country	 Enclave	 Network
of	origin	 indicator	 indicator

Cuba 2.64 30.47
Dominican Republic 2.08 5.67
Haiti 1.97 –8.62
Iraq 1.52 27.11
Jamaica 1.40 –1.68
Poland 1.34 14.29
China 1.32 3.78
El Salvador 1.32 –3.36
Columbia 1.31 4.83
Ethiopia 1.22 3.99
Laos 1.13 –6.93
Peru 1.09 3.15
Cambodia 1.06 3.78
Philippines 1.06 –8.62
Guatemala 1.05 –1.89
Puerto Rico 0.95 –6.51
Iran 0.95 28.79
Israel 0.90 31.52
Mexico 0.89 –3.15
Vietnam 0.88 2.73
Egypt 0.85 10.09
Nigeria 0.78 4.83
Italy 0.76 15.34
Lebanon 0.76 22.48
Pakistan 0.75 9.04
Turkey 0.71 11.98
Korea 0.70 19.54
India 0.63 1.89
Japan 0.46 0.63
Thailand 0.43 0.42
France 0.36 1.68
Canada 0.22 1.89 
Germany 0.12 0.21

Notes: The immigrant groups’ 33 countries of origin are ranked in 
descending order of the first measure—the ethnic enclave indicator. 
The ethnic enclave indicator and network indicator columns  
display the average values of the “enclave effect” measure (Ejk) 
and the interaction term, or “network effect” (NETWORKjk ≈ Ejk × Qk), 
respectively. The population from the U.S. overseas territory Puerto 
Rico is included, although individuals from there are technically not 
immigrants. The U.S. Census data do not specify whether the 
immigrants from Korea are from North Korea or South Korea (two 
distinct nations), but here the immigrants from Korea are considered  
to be those from both North Korea and South Korea.
Source: Author’s calculations based on data from the U.S. Census 
Bureau, 2000 Decennial	Census, Public	Use	Microdata	Samples,  
5 percent sample.

groups’ countries of origins are arranged by decreas-
ing order of magnitude of the enclave effect measure.)

Table 3 shows that the Cubans, the Dominicans, 
the Haitians, the Iraqis, the Jamaicans, the Polish, and the 
Chinese are the most spatially concentrated immigrant 
groups in the sample. Other immigrant groups such as 
Israelis, Mexicans, Egyptians, Nigerians, and Indians 
are fairly dispersed. French and German immigrants, 
as well as Canadian ones, are the most widely dispersed.

Table 3 also shows that Israeli, Cuban, Iranian, 
Iraqi, Lebanese, Korean, Italian, and Polish immi-
grants have some of the highest average values for 

ethnic networks. By contrast, Mexicans, El Salvadorans, 
Laotians, and Filipinos, as well as Haitians, have 
lower average values of ethnic networks relative to 
the average value for all immigrants.

The results reported in table 3 suggest that ethnic 
geographical concentration (enclaves) and ethnic net-
works may operate in different ways and have different 
effects. To illustrate this, I group immigrants into the 
following four categories: 1) those with above-average 
(or high) geographical concentration and above-average 
(or high) self-employment rates (business/social net-
works); 2) those with above-average (or high) geo-
graphical concentration and below-average (or low) 
self-employment rates; 3) those with below-average 
(or low) geographical concentration and above-average 
(or high) self-employment rates; and 4) those with 
below-average (or low) geographical concentration and 
below-average (or low) self-employment rates. Table 4 
displays where the immigrant groups from the differ-
ent countries are placed within these four categories. 

Regression analysis
 I now turn to a multivariate analysis to evaluate 

in a more rigorous manner the impact of ethnic con-
centration and ethnic networks on the self-employment 
decision among immigrants. To do so, I estimate a 
linear probability model of self-employment choice 
in which the right-hand side contains, in addition to 
ethnic network and ethnic concentration, personal 
characteristics—namely, education, proficiency in 
English, years since migration, age, marital status, 
and race. (As mentioned previously, I only perform 
this analysis for the immigrant male population aged 
25–54 in my sample.) Table 5 displays the results. 

The results for all the covariates are consistent 
with expectations. Years since migration raise (at a 
decreasing rate) the probability of self-employment, 
consistent with previous research (Borjas, 1986). Rel-
ative to the omitted category (those with only a high 
school diploma), those with some high school level 
of education (who did not graduate) have a higher 
probability of being self-employed, while those with 
very low education (less than a high school level edu-
cation) have a lower probability of being self-employed. 
The result that very low education hampers self-em-
ployment propensity is consistent with previous find-
ings. Individuals with more education or human capital 
may be positively self-selected for self-employment 
for several reasons. Business owners’ human capital 
may influence the businesses’ viability (Bates, 1990). 
The educational attainment of entrepreneurs might 
also help facilitate financing opportunities and busi-
ness success as it can serve as a basis for screening  
in lenders’ evaluations (Cressy, 1996). Even so,  
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Ethnic concentration and
self-employment classification

High	concentration,	 High	concentration,
High	self-employment	 Low	self-employment

Cambodia El Salvador
China Haiti
Columbia Jamaica
Cuba Laos
Dominican Republic Philippines
Ethiopia 
Iraq 
Poland 

Low	concentration,	 Low	concentration,
High	self-employment	 Low	self-employment

Canada Guatemala
Egypt Mexico
France Puerto Rico
Germany Thailand
India
Iran
Israel
Italy
Japan
Korea
Lebanon
Nigeria
Pakistan
Peru
Turkey
Vietnam

Notes: The population from the U.S. overseas territory Puerto  
Rico is included, although individuals from there are technically  
not immigrants. The U.S. Census data do not specify whether  
the immigrants from Korea are from North Korea or South Korea 
(two distinct nations), but here the immigrants from Korea are 
considered to be those from both North Korea and South Korea.
Source: U.S. Census Bureau, 2000 Decennial	Census, Public	Use	
Microdata	Samples, 5 percent sample.

table 5 shows that those with some college education 
have a lower probability of being self-employed rela-
tive to high school graduates. This finding suggests that 
increasing returns to schooling in the labor market make 
the opportunity costs of wage employment higher for 
college graduates. 

Immigrants who speak English “well” or “very 
well” have a higher probability of being self-employed 
compared with those who do not speak English. This 
finding is consistent with previous research (Fairlie 
and Meyer, 1996). 

I now turn to the ethnic network effect and ethnic 
enclave effect. Prior to discussing the results, it is in-
structive to briefly discuss the econometrics of the iden-
tification strategy. One concern was to ensure that the 
effects of ethnic networks and ethnic enclaves were 
not really being driven by characteristics that are af-
fecting self-employment but are correlating with the 

ethnic measures. I address this concern by adopting the 
Bertrand, Luttmer, and Mullainathan (2000) strategy; 
I use the stepwise approach as presented in their paper. 
The fact that the effects remain positive and signifi-
cant even as I successively augment the model with 
the explanatory variables shows their robustness. The 
group fixed effects dummies and the PUMA fixed ef-
fects dummies allow me to control for potential “un-
observable” characteristics (such as ability or motivation). 
The PUMA fixed effects dummies allow me to con-
trol for differential neighborhood effects, addressing 
Manski’s (2000) “reflection problem.”9

In the first column of table 5, I begin with a re-
gression that contains the ethnic enclave size effect 
variable, the relative ethnic network effect indicator 
variable, and the dummy variables for the country of 
origin group and PUMAs (the coefficients of those 
dummy variables are not listed, since there are too 
many). In the second column, I introduce the variables 
for age, marital status, race, and education. The net-
work effect coefficient barely changes. In the third 
column, I add the remaining controls—the English 
language proficiency and the years since migration. 
The network effect coefficient increases very slightly. 
Overall, I note that across all the specifications the 
ethnic network positively affects the choice of self-
employment for immigrants. The results suggest that 
a 1 percentage point higher ethnic network corresponds 
to a 1.5 percent increase in the likelihood that an indi-
vidual will become self-employed. 

The results for the ethnic enclave effect are in 
contrast with those for the ethnic network effect. The 
ethnic enclave effect has a coefficient of nearly zero 
across all the specifications, suggesting that there is 
no clear impact of ethnic geographical concentration 
on the self-employment decision and that immigrants 
overall tend to be equally likely to be self-employed, 
regardless of their population density in an MSA. (This 
finding was also apparent in figure 1 on pp. 38–39 for 
immigrants from several countries.)

What make ethnic networks operate?

I find that ethnic networks affect positively the 
likelihood that immigrants are self-employed. In this 
section, I discuss the mechanisms by which these net-
works could operate. If, as I found in table 5, ethnic 
networks promote the choice of self-employment for 
immigrants, they should have a greater influence on 
the self-employment decision of individuals with a 
relative disadvantage in the wage sector due to their 
personal characteristics. To test for this supposition, 
I reestimate the models for self-employment by add-
ing an interaction term between ethnic network and 



42 4Q/2008, Economic Perspectives

 
TaBlE 5

Determinants of the self-employment decision for immigrants

	 1	 2	 3	 4	 5
	 	 	 Add	English
	 	 	 proficiency	 Drop	 Drop
	 	 Add	 and	years	 immigrants	 immigrants
	 	 demographics	 since	migration	 from	Mexico	 from	Cuba

Ethnic network effect 0.132*** 0.139*** 0.148*** 0.156*** 0.161***
 (0.018) (0.018) (0.018) (0.019) (0.020)
 
Ethnic enclave effect	 –0.002*** –0.003*** –0.004*** –0.005*** –0.003***
 (0.001) (0.001) (0.001) (0.001) (0.001)
 
Age  0.007*** 0.004*** 0.007*** (0.004)***
  (0.001) (0.001) (0.001) (0.001)
 
(Age2)/100  –0.005*** –0.002*** –0.005*** –0.002*
  (0.001) (0.001) (0.001) (0.001)
 
Black  –0.021*** 0.003*** –0.021*** –0.023***
  (0.005) (0.000) (0.005) (0.005)
 
Married  0.018*** –0.006*** 0.023*** 0.017***
  (0.001) (0.000) (0.002) (0.001) 

Less than high school  –0.004*** –0.023*** 0.002 –0.001 
  (0.002) (0.005) (0.004) (0.002)
 
Some high school education  0.005*** 0.018*** 0.010*** 0.006***
  (0.002) (0.001) (0.003) (0.002)
 
College education or more  –0.010*** 0.000 –0.016*** –0.011***
  (0.002) (0.002) (0.002) (0.002)

Speaks English well or very well   0.006*** 0.002 0.008***
   (0.002) (0.002) (0.001)
 
Years since migration   0.012*** 0.005*** 0.003***
   (0.002) (0.000) (0.000)
 
Years since migration2   0.008*** –0.009*** –0.006***
   (0.002) (0.001) (0.000)
 
PUMA fixed effects Yes Yes Yes Yes Yes
 
Country of origin fixed effects Yes Yes Yes Yes Yes
 
R-squared 0.0343 0.0433 0.0453 0.0575 0.0453

Number of observations 307,079 307,079 307,079 183,696 297,443

    *Significant at the 10 percent level.
***Significant at the 1 percent level.
Notes: The sample here is made up of immigrant males aged 25–54 who live in a metropolitan statistical area. The dependent variable  
is SELFEMP, as defined in the text. The corrected robust standard errors, clustered around the public use microdata areas (PUMAs), appear  
in parentheses. PUMA fixed effects are the 1,572 dummies for the PUMAs in the sample. Country of origin fixed effects are 33 dummies.  
Ethnic enclave effect and network effect are defined in the text. The linear probability coefficient estimates are reported in all the columns.  
As a robustness check, all individuals from Mexico and Cuba are dropped from the sample in the fourth and fifth columns, respectively. 
Source: Author’s calculations based on data from the U.S. Census Bureau, 2000 Decennial	Census, Public	Use	Microdata	Samples, 
5 percent sample.
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Interaction of ethnic networks with personal
characteristics of immigrant individuals

   Standard
	 	 	 deviation

1 Networks 0.0304 (0.251)
 Networks × years since migration 0.0062*** (0.001)

2 Networks 0.1053** (0.0314)
 Networks × English language proficiency 0.0494 (0.0306)

3 Networks 0.077*** (0.017)
 Networks × high school or less 0.11248*** (0.02957)

4 Networks 0.2174*** (0.0253)
 Networks × college degree –0.11248*** (0.02957)

  **Significant at the 5 percent level.
***Significant at the 1 percent level.
Notes: The sample here is made up of immigrant males aged 25–54 who live 
in a metropolitan statistical area. The dependent variable in each of the four 
regressions is SELFEMP, as defined in the text. In addition to the variables reported 
here, the regressions control for the group fixed effects and public use microdata  
area fixed effects, age, martial status, race, education, English language proficiency, 
and years since migration. The robust standard errors appear in parentheses. The 
ethnic network indicator is defined in the text. The linear probability coefficient 
estimates are reported. 
Source: Author’s calculations based on data from the U.S. Census Bureau,  
2000 Decennial	Census, Public	Use	Microdata	Samples, 5 percent sample.

the characteristics of individuals—namely, 
years since migration, English language 
proficiency, and education. A positive co-
efficient for these interaction terms would 
signal that the network exerts a greater 
positive effect on the self-employment 
decision of individuals with particular 
characteristics.

The results are reported in table 6. 
The first row of this table shows how the 
network effect varies with years since mi-
gration. The positive coefficient signals 
that the network effect appears to be more 
important if the individuals have resided 
in the U.S. for a longer period. Intuitively, 
although recent immigrants are likely to 
have greater information problems, which 
generate the need for networks, the start-
up costs of business are likely to be a de-
terrent to entry for more recent cohorts 
(Borjas, 1986). This result suggests that 
the longer the immigrants reside in the 
U.S., the better they may be able to take 
advantage of available information 
through networks and realize their goal  
of self-employment.

English language proficiency allows immigrants 
to organize and operate their businesses, communi-
cate with customers who may not belong to the same 
ethnic group, and adhere to legally mandated practic-
es. It may also allow the immigrants to become finan-
cially assimilated and access formal financial markets, 
and it may provide a positive signal to financial insti-
tutions. However, for individuals who do not speak 
English, the ethnic network should mitigate the costs 
of language deficiencies for self-employment. This 
appears to be consistent with the finding in the sec-
ond row of table 6, which shows the interaction be-
tween English language proficiency and network to 
be statistically insignificant. This suggests that the 
fact of speaking English fluently does not confer a 
significant advantage over those who do not speak 
English fluently, provided the immigrant is in a posi-
tion to benefit from an ethnic network. 

The third and fourth rows show how the network 
effect varies with education. The results suggest that 
the ethnic network may be more important in increas-
ing the chances of self-employment if individuals 
have some high school level of education. In contrast, 
the network is relatively less important in terms of 
the self-employment status for immigrants who are 
highly educated (those with college degrees). 

Conclusion

In this article, I provide an overview of the litera-
ture on ethnic enclaves and networks. I discuss, define, 
and measure these two concepts, and then assess the 
mechanisms through which they affect the self-em-
ployment decisions of immigrants in the U.S. Then,  
I analyze the data, present the descriptive statistics, 
and conduct empirical analyses to reaffirm some of 
the intuitive results gleaned from the data. I find that 
ethnic networks play a positive role in the likelihood 
that immigrants will choose self-employment as an 
alternative to wage employment. Immigrants’ personal 
characteristics such as years since migration, English 
language proficiency, and education level are also im-
portant in their decision to be self-employed. However,  
I find no clear impact of ethnic geographical concen-
trations on the self-employment decision.

From a policy point of view, the role of self-em-
ployment in potentially enhancing the socioeconomic 
standing of more vulnerable populations and commu-
nities, including immigrant ones, has inspired initiatives 
that encourage self-employment. The findings from 
this article provide some insights into self-employment 
among immigrant groups—an important avenue toward 
economic integration and socioeconomic mobility.
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NOTES

1I approximate this growth in the number of immigrant businesses 
over the period 1997–2002 based on data from the U.S. Census 
Bureau’s Decennial Census of Population and Housing, Profile of 
General Demographic Characteristics: 2000; 2002 Survey of 
Business Owners; and 1997 Survey of Minority-Owned Business 
Enterprises. In 2002, there were 22,974,655 firms in total: 
19,899,839 were white-owned; 1,573,464, Hispanic-owned; 
1,197,567, black-owned; and 1,103,587, Asian-owned. In 1997, 
there were 20,821,934 firms in total: 17,782,901 were white-owned; 
1,199,896, Hispanic-owned; 912,959, Asian-owned; and 823,499, 
black-owned. The estimates of the number of immigrants firms 
from these totals are based on the assumption that 5.8 percent of the 
white owners are immigrants, 66 percent of the Hispanic owners 
are immigrants, 11.8 percent of the black owners are immigrants, 
and 89 percent of the Asian owners are immigrants. (See www.census.
gov/csd/sbo/chartable_a.xls and www.census.gov/prod/ec97/
e97cs-1.pdf.)  

2See www.kauffman.org/items.cfm?itemID=1036. The Kauffman 
Index of Entrepreneurial Activity is derived from the U.S. Census 
Bureau’s monthly Current Population Survey (CPS). Using detailed 
demographic information on race, education, region, age, and immigrant 
status, the Kauffman Index of Entrepreneurial Activity captures all 
adults aged 20–64 who initially start a business (in the business’s 
first month), including those who own incorporated or unincorpo-
rated businesses and those who are employers and nonemployers. 

3See Light (1979), Wilson and Portes (1980), Evans (1989),  
Lazear (1999), McManus (1990), Aldrich et al. (1985), Chiswick 
and Miller (2002), Sanders and Nee (1996), and Bates (1990, 1996). 

4The literature covers research of neighborhood effects on a wide 
variety of individual behaviors, including welfare participation, 
crime, drug use, educational attainment, and sexual behaviors.  
See, for example, Case and Katz (1991); Nechyba (1996); Glaeser, 
Sacerdote, and Scheinkman (1996); Borjas (1995); Bertrand, Luttmer, 
and Mullainathan (2000); Munshi (2003); and Topa (2001).   

5People from U.S. overseas territories, such as Puerto Ricans, al-
though not technically immigrants, may be included insofar as the 
U.S. Census asks them about when they came to the United States 
and whether they speak English or a different language at home.

6PUMAs are areas whose boundaries are defined by the U.S. Census 
Bureau; each PUMA has a population of 100,000 or more.

7For convenience, I put Mexico in the South and Central America 
group, although only southern Mexico is typically considered part 
of Central America.

8The U.S. Census data do not specify whether the immigrants from 
“Korea” are from North Korea or South Korea (two distinct nations), 
but I consider the immigrants from Korea to be those from both 
North Korea and South Korea.

9Some critics point out that findings of positive correlations between 
self-employment choice and neighborhood ethnic concentration are 
only suggestive of the network effect. Manski (2000) refers to this 
situation as the “reflection problem”—an inherent problem in study-
ing social interaction effects due to the inability to control for cor-
related unobserved characteristics within the community. For example, 
areas may have high self-employment for a variety of reasons (for 
example, favorable small business entry policies and better zoning 
regulations that encourage small shopping malls). This would 
make individuals in the area more likely to be self-employed.
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APPENDIX: TOP TEN INDUSTRIES OF SELF-EMPLOYED IMMIGRANTS

Region/	 1	 2	 3	 4	 5	 6	 7	 8	 9	 10
Country	of	origin

South	and	Central	America
  Taxi and   Services to Restaurants  
  limousine Auto Truck buildings and and other  Real Landscaping Technical/ Retail
Columbia Construction services repair transportation dwellings food services estate services consulting trade

     Services to Restaurants Services Services
  Landscaping Truck Auto buildings and and other  to private incidental to Professional— Grocery
El Salvador Construction services transportation repair dwellings food services households transportation engineering stores

     Restaurants Services Services to
  Landscaping Auto Truck and other to private buildings Real Specialty Car
Guatemala Construction services repair transportation food services households and dwellings estate food stores washes

     Restaurants   Services to   Services
  Landscaping Auto Truck and other  Crop buildings Retail Auto to private
Mexico Construction services repair transportation food services production and dwellings trade dealers households

  Services to Taxi and  Services
  buildings and limousine Auto to private Truck Landscaping Real
Peru Construction dwellings services repair households transportation services estate Restaurants      —

Middle	East
        Professional—
 Taxi and Restaurants      scientific/ Dry cleaning 
 limousine and other  Offices of Clothing and Wholesale Physician technical and laundry Liquor
Egypt services food services Construction dentists accessories trade offices services facilities stores

          Retail—
   Taxi and       furniture/
  Beauty limousine Auto Auto Professional— Physician Legal Real home
Iran Construction salons services repair dealers engineering offices services estate furnishing

     Taxi and  Video
  Grocery Liquor Auto limousine Real rental Gas Manufacturing— Beauty
Iraq Construction stores stores repair services estate stores stations printing salons

    Taxi and     Nondepository
  Real Grocery limousine Arts/  Physician  credit Legal
Israel Construction estate stores services entertainment Restaurants offices Consulting and related services

    Jewelry,
    luggage,   Clothing  Taxi and
   Auto and leather Grocery Gas and shoes Wholesale limousine Physician
Lebanon Construction Restaurants repair goods stores stores stations stores trade services offices
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Region/	 1	 2	 3	 4	 5	 6	 7	 8	 9	 10
Country	of	origin

Middle	East
    Wholesale  Retail—  Insurance
  Restaurants Taxi and trade— Manufacturing— jewelry, Dry cleaning carrier   
  and other limousine durable  wood luggage, and laundry and related Auto Gas
Turkey Construction food services services goods product and leather  facilities services repair stations

Africa
 Taxi and      Professional—
 limousine Truck Beauty  Retail Gas technical  Auto
Ethiopia services transportation salons Consulting trade stations services Construction repair Transportation

 Taxi and         Nondepository
 limousine Technical/ Financial   Physician Wholesale  Professional— credit and
Nigeria services consulting investment Bookkeeping Construction offices trade Transportation engineering related

India/Pakistan
  Taxi and  
 Physician limousine Grocery Traveler Computer  Truck  Financial Technical/
India offices services stores accommodations design Restaurants transportation Construction investment consulting

 Taxi and    Restaurants
 limousine Grocery  Physician and other Gas Retail Wholesale Truck Auto
Pakistan services stores Construction offices food services stations trade trade transportation repair
          
        Motion Securities,
      Computer   picture funds, and
  Performing Real Legal Technical/ design Physician and video financial Auto
Canada Construction arts estate services consulting and related offices services services repair

Europe
  Accommodations   Professional—  Management
  and food Real  technical Computer technical Landscaping Financial Technical/
France Construction services estate Restaurants services design consulting services investment consulting

       Trusts, funds,   Professional—
       securities,   scientific/
  Performing Technical/ Legal Real Auto and financial Physician Professional— technical
Germany Construction arts consulting services estate repair services offices engineering  services

         Trusts, funds,
  Restaurants       securities,
  and other Barber Landscaping Beauty Auto Performing Legal and financial Real
Italy Construction food services shops services salons repair arts services services estate

APPENDIX: TOP TEN INDUSTRIES OF SELF-EMPLOYED IMMIGRANTS (continued)
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Region/	 1	 2	 3	 4	 5	 6	 7	 8	 9	 10
Country	of	origin

Europe
   Services to  Taxi and  Restaurants Services  Computer
  Truck buildings Auto limousine Real and other to private Technical/ design and
Poland Construction transportation and dwellings repair services estate food services households consulting related

Caribbean
        Services to Accommodations Restaurants
  Truck Auto Landscaping Real Professional Physician buildings and food and other
Cuba Construction transportation repair services estate services offices and dwellings services food services

  Taxi and       Retail trade— Grocery and
Dominican  limousine Grocery Auto  Retail Truck Real other direct related
Republic Construction services stores repair Restaurants trade transportation estate establishments wholesalers

          Insurance
 Taxi and    Services to     carrier and
 limousine  Auto  buildings Physician  Truck Computer related
Haiti services Construction repair Transportation and dwellings offices Restaurants transportation design services

   Taxi and   Services to
  Auto limousine Truck Landscaping buildings   Real
Jamaica Construction repair services transportation services and dwellings Bookkeeping Restaurants estate Artist

      
       Services to  Taxi and Restaurants
  Auto Truck Landscaping Real Performing buildings Beauty limousine and other
Puerto Rico Construction repair transportation services estate arts and dwellings salons services food services

Northeast	Asia
        Securities,
 Restaurants  Taxi and    Dry cleaning funds, and  Computer
 and other  limousine Grocery Consulting Performing and laundry financial Wholesale design
China food services Construction services stores services arts services services trade and related

  Restaurants      Computer Specialized
  and other Performing Landscaping Technical/ Wholesale Legal design design Real
Japan Construction food services arts services consulting trade services and related services estate

  Restaurants Dry cleaning  Clothing and  Services to
  and other and laundry Grocery accessories Auto buildings Real Physician Liquor
Korea Construction food services services stores stores repair and dwellings estate offices stores

APPENDIX: TOP TEN INDUSTRIES OF SELF-EMPLOYED IMMIGRANTS (continued)
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Region/	 1	 2	 3	 4	 5	 6	 7	 8	 9	 10
Country	of	origin

Southeast	Asia
	 	 	 	 	 	 	 	 Manufacturing—
	 Restaurants	 	 	 Taxi	and	 Personal/	 	 Agriculture—	 seafood
	 and	other	 	 Retail	 limousine	 household	 Truck	 fishing,	hunting,	 and	other	 Landscaping	 Auto
Cambodia	 food	services	 Construction	 bakeries	 services	 goods	repairs	 transportation	 and	trapping	 miscellaneous	 services	 repair
	 	 	 	 	 	
	 	 	 	 	 	 	 Jewelry,
	 	 Restaurants	 	 	 	 Manufacturing—	 luggage,	 Manufacturing—	 	 Computer
	 Crop	 and	other	 	 Auto	 Traveler	 electrical	 and	leather	 fabric	 Grocery	 design
Laos	 production	 food	services	 Construction	 repair	 accommodations	 supplies	 goods	stores	 mills	 stores	 and	related

	
	 	 	 	 Insurance
	 	 Restaurants	 	 carrier	 	 	 	 	 Accounting,
	 	 and	other	 Physician	 and	related	 Auto	 Real	 Legal	 Landscaping	 bookkeeping	 Technical/
Philippines	 Construction	 food	services	 offices	 services	 repair	 estate	 services	 services	 services	 consulting

	 	 	 	 	 	 	 	 	 	 Gift,
	 Restaurants	 	 	 	 	 	 Administrative	 Miscellaneous	 	 novelty,
	 and	other	 	 Auto	 Retail	 Real	 Technical/	 and	waste	 retail	 Gas	 and	souvenir
Thailand	 food	services	 Construction	 repair	 trade	 estate	 consulting	 management	 trade	 stations	 shops

	 	 Restaurants	 	 	 	 	 Agriculture—	 	 	 Manufacturing—
	 Nail	 and	other	 	 	 Beauty	 Auto	 fishing,	hunting,	 Real	 Grocery	 cut	and
Vietnam	 salons	 food	services	 Construction	 Landscaping	 salons	 repair	 and	trapping	 estate	 stores	 sew	apparel

Notes:	For	convenience,	Mexico	is	put	in	the	South	and	Central	America	group,	although	only	southern	Mexico	is	typically	considered	part	of	Central	America.	The	population	from	the	U.S.	overseas	territory		
Puerto	Rico	is	included,	although	individuals	from	there	are	technically	not	immigrants.	The	U.S.	Census	data	do	not	specify	whether	the	immigrants	from	Korea	are	from	North	Korea	or	South	Korea	(two		
distinct	nations),	but	here	the	immigrants	from	Korea	are	considered	to	be	those	from	both	North	Korea	and	South	Korea.
Source:	U.S.	Census	Bureau,	2000	Decennial Census,	Public Use Microdata Samples,	5	percent	sample.

APPENDIX: ToP TEN INDusTrIEs of sElf-EmPloyED ImmIgrANTs (continued)
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