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DO IMMIGRANTS WORK IN RISKIER JOBS?*

PIA M. ORRENIUS AND MADELINE ZAVODNY

Recent media and government reports suggest that immigrants are more likely to hold jobs with 
poor working conditions than U.S.-born workers, perhaps because immigrants work in jobs that 
“ natives don’t want.” Despite this widespread view, earlier studies have not found immigrants to be 
in riskier jobs than natives. This study combines individual-level data from the 2003–2005 American 
Community Survey with Bureau of Labor Statistics data on work-related injuries and fatalities to 
take a fresh look at whether foreign-born workers are employed in more dangerous jobs. The results 
indicate that immigrants are in fact more likely to work in risky jobs than U.S.-born workers, partly 
due to differences in average characteristics, such as immigrants’ lower English-language ability and 
educational attainment.

tylized facts suggest that the foreign-born are more likely to work in risky jobs than 
natives.1 For example, immigrants are disproportionately employed in agriculture and con-
struction, sectors with relatively high injury and fatality levels. Moreover, immigrants may 
be in riskier jobs or perform riskier tasks than natives within those sectors. Anecdotal evi-
dence supports this possibility. For example, 21 of 29 fatal construction accidents in New 
York City during a recent 12-month period involved workers who were immigrants or had 
limited English profi ciency (Chan 2006). Studies of immigrants doing reconstruction work 
in New Orleans after Hurricane Katrina suggest that large numbers of both documented 
and undocumented foreign-born workers were exposed to dangerous substances and con-
ditions (Fletcher et al. 2006). Nationally, the proportion of work-related fatalities among 
foreign-born Hispanic workers rose between 1992 and 2006 (Centers for Disease Control 
and Prevention [CDC] 2008), and fatal work injuries among foreign-born Hispanic workers 
reached a series high in 2005 (Bureau of Labor Statistics 2006), making this issue a press-
ing public policy concern. This study therefore examines whether immigrants are indeed 
more likely than natives to work in risky jobs, as measured by industry and occupation 
injury and fatality rates, and investigates the causes of any such differences.

BACKGROUND
Dramatic stories of immigrants injured or killed while working in dangerous jobs abound. 
For example, two Ecuadorian brothers who worked as window washers in New York fell 
47 stories when their scaffolding collapsed. One died, and the other was gravely injured 
( McFadden and Schweber 2007). A migrant farm worker died of heat stroke after pick-
ing tobacco in 110 degree weather in North Carolina. His internal body temperature was 
recorded at 108 degrees (National Institute for Occupational Safety and Health [NIOSH] 
2007). A 14-year-old undocumented worker was partially decapitated and crushed by  
machinery in a plant in Tennessee. The youth, who had presented forged documents 
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1. We use the terms immigrant and foreign-born interchangeably here to refer to all individuals born outside 
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 indicating that he was 19 years old, had received no safety training (NIOSH 2005). In ad-
dition to workplace accidents, more than 3,000 foreign-born workers were murdered on 
the job between 1992 and 2005, making homicide the leading cause of workplace fatalities 
among immigrants (Franklin and Little 2006).

There are several reasons why immigrants might hold riskier jobs than natives. First, 
immigrants might have different perceptions or knowledge of job risks than natives. 
Immigrants may perceive work-related risks differently than natives because job condi-
tions in the United States may be less risky than those in some developing countries, 
for example. Immigrants might therefore be more willing than natives to take risky jobs 
because they do not perceive them as particularly dangerous. Research has not explicitly 
examined this hypothesis.

In addition, lower levels of education, social capital, and English ability may lead to 
immigrants’ having less information about job risks. Sandy and Elliott (1996) and Bender, 
Mridha, and Peoples (2006) noted that employers may understate workplace risks to work-
ers; this understatement may occur more among employers who hire immigrants, either 
intentionally or because of communication diffi culties with immigrants who speak a differ-
ent language. About 32% of foreign-born adults (aged 25 and older) in the United States do 
not have a high school diploma or equivalent, compared with 11% of natives (U.S. Census 
Bureau 2006); about 83% of immigrants speak a language other than English at home, with 
35% of them reporting speaking English not well or not at all (Grieco 2003). These lower 
average levels of education and English ability could result in immigrants being less able 
to understand job risks.

Immigrants, particularly those who lack legal documents, may also end up in riskier 
jobs because they have few alternatives. As noted by the CDC (2008), the foreign-born may 
be more willing to perform tasks with higher risks and may be more hesitant to decline 
such tasks for fear of losing their jobs. Loh and Richardson (2004) similarly commented 
that poor English ability and low education levels may limit many immigrants’ employment 
options. A survey of immigrants in Chicago concluded that undocumented immigrants are 
more likely than legal immigrants to say that their working conditions are unsafe (Mehta 
et al. 2002). Previous research also indicates that undocumented immigrants are generally 
a complement to natives rather than a substitute, indicating that undocumented immigrants 
and natives work in different jobs (Bean, Lowell, and Taylor 1988). Undocumented im-
migrants are particularly overrepresented in agricultural, cleaning, construction, and food 
preparation jobs (Passel 2006), which involve more dangers than typical white-collar jobs. 
Undocumented workers in the meat and poultry industries hold the “most dangerous factory 
jobs” in America and are subject to many abuses from their employers (Compa and Fellner 
2005:A19). Workers in meatpacking and poultry processing jobs experience cuts, carpal 
tunnel syndrome, skin diseases, amputations, and even death.

Even if immigrants and natives had similar knowledge about job risks and the same le-
gal status, immigrants might still occupy riskier jobs than natives because of differences in 
risk preferences or income. Immigrants may be more willing to take risky jobs because they 
tend to have lower incomes and less wealth than natives. Job amenities, including work-
place safety, are usually viewed as a normal good, for which the quantity that is demanded 
increases with wealth (Viscusi 1978). Because immigrants have less wealth, on average, 
than natives (Cobb-Clark and Hildebrand 2006), they “buy” lower levels of job amenities. 
In other words, immigrants may be more willing than natives to trade off higher wages for 
worse conditions.2 In addition, Berger and Gabriel (1991) pointed out that immigrants may 

2. This assumes that riskier jobs pay more, which is generally true for jobs with higher fatality rates but not 
for jobs with higher injury rates, as noted by Rosen (1986), Smith (1979), and Viscusi (1993).
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be less risk averse than natives, as evidenced by the fact that they were willing to take on 
the risk of migrating to the United States.3

The “healthy immigrant effect” also might result in immigrants holding riskier jobs 
than natives. Immigrants tend to be healthier upon arrival than natives, although this health 
advantage dissipates over time (see Antecol and Bedard [2006], and references therein). Im-
migrants, particularly recent ones, therefore might hold more physically strenuous jobs than 
natives. These physically strenuous jobs, which are prevalent in sectors like construction, 
meatpacking, and agriculture, may involve more workplace risks. No previous research has 
documented this link, however.

Despite media reports, anecdotal evidence, and theoretical implications that im-
migrants work under more hazardous conditions, previous research that combines the 
distribution of workers across industries with industry-level fatality or injury rates has not 
found that immigrants work in riskier jobs than natives. Combining 1980 census data with 
industry fatality data, Berger and Gabriel (1991) compared sample means and reported 
that immigrants are employed in industries with lower average fatality rates. Hamermesh 
(1998) similarly combined 1991 Current Population Survey data with industry injury rates 
and found that immigrants are not more likely than white natives to work in industries 
with higher injury rates. Hamermesh’s result holds both in sample means and in regression 
estimates controlling for age, education, and the like.

More recent studies that directly examine work-related deaths reached the opposite 
conclusion. An analysis of work-related fatalities data for the period 1996–2001 by Loh and 
Richardson (2004) indicated that work-related fatality rates are higher among the foreign-
born than among natives, with fatalities particularly high among immigrants from Mexico. 
Supporting this conclusion, Richardson, Ruser, and Suarez (2003) noted that foreign-born 
Hispanic workers had higher fatality rates during 1995–2000 than both Hispanic and non-
Hispanic native-born workers. The higher fatality rate among foreign-born Hispanics arises 
mainly from their disproportionate employment in construction and agriculture, industries 
with relatively high fatality rates. Death rates due to workplace homicides are also higher 
among the foreign-born, particularly among Asians (because of robberies at retail stores), 
than among natives (Sincavage 2005).

The divergent conclusions reached by previous studies could be due to methodologi-
cal differences. Hamermesh (1998) and Berger and Gabriel (1991) merged industry injury 
and fatality rates with individual-level data. Loh and Richardson (2004) and Richardson 
et al. (2003), in contrast, simply reported the number of work-related deaths per worker. 
Immigrants might work in industries with lower fatality rates but might be more likely to 
experience fatalities within industries, resulting in higher overall fatality rates for immi-
grants. The foreign-born might perform riskier tasks than natives within a given industry. 
Dong and Platner (2004) reported that Hispanic construction workers—more than 70% 
of whom are foreign-born—have higher fatality rates than non-Hispanics within several 
specifi c occupations (such as roofers).

Changes over time are another potential explanation for the differing conclusions 
reached by previous research. Immigrants might work in riskier jobs more now than previ-
ously. Potential explanations for a relative increase in immigrants’ job risk include a rela-
tive decline in average human capital among immigrants and crowding of immigrants into 
riskier jobs as the immigrant population has risen over time. In particular, immigrants have 
moved into the construction sector in large numbers since the early 1990s, and construc-
tion activity surged after 1997 as interest rates fell and the economy boomed. In addition, 

3. However, Bonin et al. (forthcoming) showed that—controlling for age, education, and the like—foreign 
nationals living in Germany but born abroad self-report lower willingness to take risks, including with regard to ca-
reer, than German nationals or foreign nationals living in Germany who were born in Germany. Bonin et al. (2006) 
reported that the immigrant-native gap in risk proclivity shrinks as immigrants assimilate into German society.
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continued mass immigration may have contributed to deteriorating working conditions in 
jobs that primarily employ immigrants.

To explore whether immigrants hold riskier jobs than natives, we combine data on the 
distribution of foreign- and native-born workers across industries and occupations with 
 industry- and occupation-level data on work-related injuries and fatalities in the United 
States during 2003–2005. In essence, we use the same technique as Berger and Gabriel 
(1991) and Hamermesh (1998) but with more recent data. Thus, our analysis updates their 
results. Like Hamermesh, we examine the role of observable characteristics, such as educa-
tion and years since migration, in determining whether workers hold risky jobs. Our analysis 
also adds a measure of workers’ ability to speak English, a characteristic not available in 
Hamermesh’s data. The sample means indicate that during 2003–2005, immigrants were dis-
proportionately employed in industries and occupations with high injury and fatality rates, 
and immigrants worked in industries with higher fatality rates and occupations with higher 
injury rates even after controls for a wide variety of observable characteristics are included. 
Our results mark a change from Hamermesh’s (1998) injury results for 1991 and Berger and 
Gabriel’s (1991) fatality results for 1980. Poor English ability and lower average levels of 
education appear to play key roles in the overrepresentation of immigrants in risky jobs.

DATA AND METHODS
We use two main data sources for the period 2003–2005: individual-level data from the 
American Community Survey (ACS), and data on work-related fatalities and nonfatal 
injuries and illnesses from the Bureau of Labor Statistics (BLS) injuries, illnesses, and 
fatalities (IIF) program.

The ACS is a nationwide survey administered by the Census Bureau that asks about 
individual demographic and socioeconomic characteristics. The ACS was designed to re-
place the long form of the decennial census and, in essence, asks the same questions as the 
2000 census long form. We focus on a national comparison of all foreign- and U.S.-born 
individuals aged 16 and older who report being employed in the private sector in the week 
before the survey.4 The ACS reports detailed industry and occupation information for these 
workers, as well as characteristics such as age, education, and place of birth.

We defi ne U.S. natives as people born in the United States or born abroad to U.S. cit-
izens. Immigrants are all people born outside of the United States, regardless of their visa 
or citizenship status, who were not U.S. citizens at birth. “Immigrants” in the ACS thus 
encompasses naturalized citizens, legal permanent residents, temporary migrants, and (as 
discussed more below) undocumented immigrants. We do not include people born in U.S. 
territories or outlying areas (e.g., Puerto Rico) in our analysis because these people are 
U.S. citizens by birth but have very different characteristics than other U.S. natives. The 
ACS asks respondents who report speaking a language other than English at home to self-
assess their ability to speak English as very well, well, not well, or not at all. The ACS 
also asks foreign-born people what year they came to live in the United States. We use 
these answers to derive the number of years of U.S. residence for immigrants.

Injuries and Fatalities Data
The fatalities data are from the Census of Fatal Occupational Injuries (CFOI) and include 
deaths resulting from traumatic events on the job. The BLS compiles the CFOI data by 
examining source records, such as death certifi cates, workers’ compensation reports, 
and federal and state agency administrative reports. Deaths usually must be verifi ed as 

4. We do not include the self-employed because of concerns about whether they are included in the BLS 
IIF data. This may bias our results downward because excluding the self-employed drops day laborers (who are 
disproportionately employed in construction) and store owners (who are relatively frequent victims of workplace 
homicides). We do not include nonprofi t and government workers because the injury data are from the private sector.
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 work-related by at least two sources to be included in the CFOI. We do not focus on the pri-
mary fatal event (the event leading to the death, such as a fall) in this analysis; other studies 
show that homicide is the leading event for work-related fatalities among immigrants, while 
highway incidents are the leading event among natives (Loh and Richardson 2004). We 
focus instead on the number of fatalities, which is reported by industry and by occupation 
(not jointly by industry and occupation). We created fatality rates by dividing the number of 
fatalities by the number of private sector workers in that industry or occupation using data 
from the BLS Current Employment Statistics program for industry-level data or from the 
Occupational Employment Statistics for occupation-level data.5 Fatality rates are reported 
here as per 100,000 workers.

The industries and occupations with the highest fatality rates are largely what one 
would expect. The industries with the highest fatality rates are fi shing/hunting/trapping, 
taxi service, and logging. The occupations with the highest fatality rates include farmers 
and ranchers, fi shers and hunters, loggers, and mining machine operators.

Figure 1 shows the trend in the overall fatality rate for the period 1992–2005. The 
fatality rate declined fairly steadily between 1994 and 2002 but leveled off in the last three 
years. The rate during 2003–2005 corresponds to an average of 5,691 work-related deaths 
annually. Figure 1 also shows the percentage of fatalities that occurred among foreign-born 
workers, which was reasonably stable at about 11% during 1992–1998 but has since risen, 

5. Agricultural employment data are annual averages based on the Quarterly Census of Employment and 
Wages (QCEW).

Figure 1. Overall Fatality Rate and Fatalities to Foreign-born Workers
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reaching 18% in 2005.6 This proportion exceeds the representation of immigrants in the 
labor force, which was about 15% in 2005. Foreign-born workers thus appear to experi-
ence excess work-related mortality. During 2003–2005, about 960 foreign-born workers 
experienced a work-related death each year.

There are several factors underlying the substantial increase in the percentage of fatali-
ties occurring to foreign-born workers after 1998. Loh and Richardson (2004) noted that 
the share of fatal injuries occurring among immigrants rose more than their employment 
share in the agricultural and manufacturing sectors. The increase coincides with a surge 
of immigrant infl ows, particularly of undocumented immigrants, in the wake of economic 
crises in Latin America and with immigrants moving from the traditional agricultural sector 
to jobs in manufacturing and construction.

The increase also coincides with a construction boom fueled by low interest rates. 
During 1996–2001, nearly one in four fatally injured foreign-born workers was employed 
in the construction industry, versus less than one in fi ve natives (Loh and Richardson 
2004). In 1994, about 10% of workers in the construction industry were foreign-born, or 
about 6% of foreign-born workers were employed in construction. By 2005, immigrants 
accounted for about 22% of construction workers, and 12% of immigrants were working 
in the construction industry. This dramatic shift of immigrants into the construction sector 
seems likely to have played a large role in the rise in the immigrant share of work-related 
fatalities shown in Figure 1.

The data on nonfatal injuries and illnesses are from the Survey of Occupational 
 Injuries and Illnesses (SOII). The SOII data are based on reports collected annually from 
about 176,000 private industry establishments.7 The Occupational Safety and Health 
 Administration (OSHA) requires employers to keep logs of work-related injuries and illness-
es, and the SOII data are based on these logs. Work-related injuries and illnesses included 
here involve at least one day away from work other than the incident day. These injuries 
may involve medical treatment (other than fi rst aid), restriction of work or motion, loss of 
consciousness, or transfer to another job. Work-related illnesses are new cases recognized, 
diagnosed, and reported during the year. The BLS IIF program acknowledges that illnesses 
directly related to workplace activity are more likely to be reported than long-term latent 
illnesses, such as cancer. The SOII reports the total number of injuries and illnesses as well 
as by the nature of injury or illness, such as burns, fractures, and amputations. We focus 
on the total injury and illness rate but do report some results by the nature of the illness or 
injury.8 The BLS IIF program reports injury rates by industry but reports only levels for 
occupations; we converted the occupation data into rates, as with the fatalities data.9 Injury 
rates are reported here as per 10,000 workers. 

During 2003–2005, industry injury rates in our sample averaged 142 injuries per 
10,000 workers, while occupation injury rates averaged about 112. In levels, this cor-
responds to an average of 1,269,973 nonfatal injuries per year involving days away from 
work. Industries with the highest injury rates include bituminous coal underground mining, 

6. The overall fatality rates and number of work-related fatalities are from the IIF program. The number of 
work-related deaths among foreign-born workers was compiled from unpublished data provided by the IIF pro-
gram, Richardson (2005), and Seminario (2007). It bears noting that the IIF program classifi es persons born abroad 
to U.S. citizen parents as foreign-born individuals; we do not. This discrepancy likely accounts for a very small 
number of workers, however (individuals born abroad to U.S. citizen parents are less than 1% of our ACS sample).

7. Data on occupational injuries and illnesses for coal, metal, and nonmetal mining and for railroad activities 
are from the Department of Labor’s Mine Safety and Health Administration and the Department of Transportation’s 
Federal Railroad Administration. The SOII survey excludes all work-related fatalities as well as nonfatal work 
injuries and illnesses to the self-employed; to workers on farms with 10 or fewer employees; to private household 
workers; and to federal, state, and local government workers (http://www.bls.gov/iif/oshsum1.htm).

8. For brevity, we refer to these data here as injury data, but the data include illnesses as well.
9. The BLS IIF calculates the industry rates based on the number of full-time equivalent workers. Because 

of data limitations, we calculated the occupation rates based on all workers, not full-time equivalent workers.
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air transportation, and urban transit systems. The occupations with the highest injury rates, 
like those with the highest fatality rates, include farmers and ranchers, fi shers and hunters, 
loggers, and mining machine operators.

Underreporting
The BLS data likely underestimate the incidence of work-related injuries and illnesses 
(Azaroff, Levenstein, and Wegman 2002; Boden and Ozonoff 2008). There are several rea-
sons for the undercount: for example, workers might not report injuries or illnesses to their 
employers because they fear reprisal; workers might not be able to afford time away from 
work; and employers might not record and report all work-related injuries and illnesses in 
order to keep workers’ compensation rates low and to avoid triggering inspections. Work-
related fatalities also might be underreported by the CFOI, in part because at least two 
sources must verify the death as work-related. The true extent of underreporting of both 
work-related fatalities and injuries is unknown.

Injuries and fatalities may be more likely to be underreported in industries and oc-
cupations that disproportionately employ immigrants. Immigrants, particularly the un-
documented, may be less likely than natives to report a work-related injury or illness to an 
employer. Evidence on this issue is mixed. A survey of nonagricultural Latino immigrant 
workers in Alexandria, Virginia, found that all of those who had experienced a job-related 
injury had reported it to the employer, although most of them had not received any work-
ers’ compensation benefi ts (Pransky et al. 2002). A survey of unionized hotel room cleaners 
(mostly immigrants) in Las Vegas found that less than one-third of those who had experi-
enced work-related pain had reported it to their employer (Scherzer, Rugulies, and Krause 
2005). Underreporting also might occur at the fi rm level. Employers that hire large numbers 
of immigrants, particularly undocumented immigrants, might be less likely to follow OSHA 
record-keeping requirements for work-related injuries and illnesses. Similarly, it may be 
more diffi cult to verify a death as work-related for an immigrant worker, especially for an 
undocumented immigrant.

If differential underreporting occurs, our results underestimate any immigrant-native 
differences. However, any bias due to differential underreporting is diluted by our use of 
industry- or occupation-level injury and fatality rates that combine immigrants and natives. 
If underreporting is more common for immigrant workers than for natives, the bias would 
be greater in rates stratifi ed by nativity than in rates for all workers.

Data Analysis
We merge the ACS and IIF data by industry and, separately, by occupation. Industry is 
coded in both data sources using North American Industry Classifi cation System (NAICS) 
codes, and occupation is coded using the six-digit “occsoc” codes. We used the most de-
tailed level possible for merging the data sources by industry; if a match could not be made 
at the four-digit NAICS level, we made it at the three-digit level, and so on. Again, only 
workers in the private sector who are not self-employed are included here. We were able 
to match about 98% of these observations in the ACS to an industry or occupation injury 
or fatality rate.10

Immigrants account for more than 14% of our sample. The immigrant sample in the 
ACS includes undocumented immigrants. A comparison of Department of Homeland 
 Security (DHS) administrative records with the ACS suggests that the ACS includes a 
substantially larger population of foreign-born individuals than the DHS’s estimate of legal 
permanent residents and temporary nonimmigrants (Cornwell 2006; Hoefer, Rytina, and 

10. The samples are slightly different depending on whether we examine industry or occupation injury or 
fatality rates, as indicated by the sample sizes shown in Table 3. Table 1 shows sample means of individual char-
acteristics for all individuals included in any specifi cation here.
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Campbell 2007). One potential reason for this is, of course, that the ACS includes at least 
some of the undocumented immigration population, which probably numbered around 11 
million in 2005 (Passel 2006). However, like other large-scale government surveys, the 
ACS probably undercounts the undocumented population, particularly because it does not 
include people living in group quarters (Mather, Rivers, and Jacobsen 2005). The ACS 
likely undercounts the unauthorized immigrant population by about 10% (see Bean et al. 
1998; Hanson 2006; and Hoefer et al. 2007).

Table 1 reports descriptive statistics for our sample. All of the immigrant-native differ-
ences in the weighted sample means are signifi cant at the 1% level. Immigrants are more 
likely than natives to be male, married, Hispanic, and “other race” (which includes Asians 
and Pacifi c Islanders). Refl ecting the bimodal distribution of education among immigrants, 

Table 1. Descriptive Statistics for the ACS Sample
 Natives Immigrants  ________________  ________________
Variable Mean SD Mean SD

Individual Characteristics
Female 0.47 0.50 0.39 0.49
Age 39.13 13.48 38.44 11.94
Married 0.53 0.50 0.62 0.48
Divorced/widowed/separated 0.16 0.37 0.12 0.32
Never married 0.31 0.46 0.26 0.44
White (non-Hispanic) 0.81 0.40 0.18 0.38
Black (non-Hispanic) 0.11 0.31 0.08 0.27
Other race (non-Hispanic) 0.02 0.14 0.24 0.42
Hispanic 0.07 0.25 0.51 0.50
No high school diploma 0.10 0.31 0.32 0.47
High school diploma 0.31 0.46 0.24 0.43
Some college 0.33 0.47 0.19 0.39
College degree 0.25 0.43 0.25 0.43
Years in the United States –– –– 15.71 11.40
Speaks only English at home 0.93 0.25 0.15 0.36
Speaks English very well 0.06 0.23 0.32 0.47
Speaks English well 0.01 0.08 0.21 0.41
Speaks English not well 0.00 0.06 0.22 0.41
Speaks English not at all 0.00 0.03 0.10 0.30
N 1,492,416 215,223

Injury and Fatality Rates
Industry injury rate 140.55 87.99 148.74 84.92
Occupation injury rate 108.83 118.50 139.69 129.15
Industry fatality rate 4.71 9.57 6.50 12.19
Occupation fatality rate 5.93 56.79 7.54 66.95

Notes: Observations are weighted using the person weights in the ACS. Th e sample includes only 
individuals aged 16 and older who are employed in the private sector and not self-employed. Injury rates 
are per 10,000 workers, and fatality rates are per 100,000 workers.
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Table 2. Average Injury and Fatality Rates by Education and English Ability
 Industry Occupation Industry Occupation
Variable Injury Rate Injury Rate Fatality Rate Fatality Rate

No High School Diploma 166.86 175.72 8.26 10.45
High School Diploma 158.40 146.12 6.09 7.47
Some College 140.01 102.86 4.23 5.03
College Degree 110.63 53.74 2.84 3.74
Speaks Only English at Home 140.51 108.46 4.69 5.90
Speaks English Very Well 133.43 100.80 4.38 5.38
Speaks English Well 152.53 145.42 6.36 7.44
Speaks English Not Well 166.35 184.35 8.53 9.88
Speaks English Not at All 176.16 210.27 12.46 13.69

Note: Injury rates are per 10,000 workers, and fatality rates are per 100,000 workers.

the share of immigrants who do not have a high school diploma or equivalent is about 22 per-
centage points higher than among natives, while the percentage who have a college degree is 
similar for immigrants and natives. Almost all natives speak only English at home or report 
speaking English very well, whereas immigrants’ ability to speak English is quite varied.

Immigrants work in riskier industries and occupations. The sample means in Table 1 
indicate that the average industry injury rate for immigrant workers is about 8 injuries per 
10,000 workers higher than among native workers, and the average occupation injury rate 
is 31 injuries per 10,000 workers higher. The average industry fatality rate among immi-
grant workers is about 1.8 deaths per 100,000 workers higher than among natives, and the 
average occupation fatality rate is almost 1.6 deaths per 100,000 workers higher. These 
differences are probably biased downward by underreporting of injuries in industries that 
employ large numbers of immigrants, as discussed above. Our exclusion of government 
workers, who are disproportionately native-born and whose jobs tend to be less risky (ex-
cept for the armed forces), and the self-employed also likely leads to an underestimate of 
immigrant-native differences.

As a fi rst step in investigating why immigrants tend to work in riskier jobs, Table 2 
presents sample means for the injury and fatality rates by education and English ability. 
All four measures decline monotonically in education. Injury and fatality rates tend to 
improve with English ability, although all four measures are higher among workers who 
speak only English at home than among workers who speak another language at home but 
speak English very well. Workers who speak no English clearly face greater average injury 
and fatality rates than other workers.

Regression Model
The comparison of sample means in Tables 1 and 2 suggests that differences in education, 
English ability, or other individual characteristics may explain why immigrants tend to 
work in riskier jobs. We estimate ordinary least squares regressions of the determinants of 
injury and fatality rates to examine the extent of immigrant-native differences in average 
injury and fatality rates when controlling for other observable individual characteristics. 
The basic form of the regressions is

Rateist = α + β1Immigranti + β2Other Characteristicsi + β3States + β4Yeart + εist , (1)

where the dependent variable is the injury or fatality rate in individual i’s industry or 
 occupation. The variable Immigrant is a dummy variable equal to 1 for immigrants and 0 
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for natives. The controls for Other Characteristics include a dummy variable equal to 1 for 
females, age and age squared, dummy variables for marital status (married and divorced/
widowed/separated, with never married as the omitted category), dummy variables for race 
and ethnicity (black, other race, and Hispanic, with whites as the omitted category), and 
dummy variables for highest educational attainment (less than a high school diploma, some 
college, or at least a college degree, with high school diploma as the omitted category). We 
also include a linear variable measuring years since moving to the United States (which 
equals 0 for all natives) and dummy variables measuring the ability to speak English (very 
well, well, not well, and not at all, with speaking only English at home as the omitted cat-
egory). The regressions also include fi xed effects for state of residence and survey year. The 
coeffi cients on these fi xed effects are not shown here.11 Observations are weighted using 
the person weights in the ACS. Standard errors are clustered on industry or occupation.

RESULTS
Controlling for observable individual characteristics reduces the immigrant-native differ-
ences in injury and fatality rates. Table 3 reports the regression results. The difference in 
the average industry injury rate falls from 8.19 injuries per 10,000 workers (based on the 
sample means in Table 1) to about 5.75, the coeffi cient on the immigrant dummy variable. 
The gap in the average occupation injury rate also declines, from about 30.86 injuries per 
10,000 workers to 10.69. The difference in the average industry fatality rate declines from 
1.79 deaths per 100,000 workers to 0.83, and the difference in the average occupation 
fatality rate declines from about 1.60 to –0.54 (immigrants are in occupations with lower 
fatality rates, controlling for observable characteristics). All of the signifi cance levels of the 
immigrant-native differences decline as well, compared with the difference in raw means. 
Only the differences in the occupational injury rate and industry fatality rate are signifi cant 
below the 10% level when we control for differences in education, English ability, and the 
like. These results thus indicate that differences in observable characteristics can explain 
much of the overrepresentation of immigrants in riskier jobs.

The results in Table 3 indicate several other patterns in the distribution of workers 
across risky jobs. Women tend to work in safer industries and occupations, as do older 
workers. Compared with whites, blacks work in jobs with higher injury rates but lower 
industry and occupation fatality rates. Individuals of “other race” work in safer jobs than 
whites, and Hispanics tend to work in jobs with higher injury rates. There is an inverse 
relationship between education and injury and fatality rates, as suggested by the sample 
means in Table 2.

The regression results indicate that workers with worse English ability tend to be in 
riskier jobs. The difference is most notable for workers who speak no English. One result 
is somewhat puzzling: workers who speak English well but also speak another language 
hold less risky jobs than workers who speak only English at home. This result also appears 
in the raw sample means (Table 2). If we stratify the data by immigrant status, however, 
there is no signifi cant difference in job injury and fatality rates between immigrants who 
speak only English at home and immigrants who speak English very well, controlling for 
other characteristics (not shown).12 Injury and fatality rates increase monotonically among 
immigrants as ability to speak English declines from very well to not at all.

11. The estimated coeffi cients of the state fi xed effects are jointly statistically signifi cant in the regressions. 
This refl ects differences in the distribution of industries and occupations across states. The estimated coeffi cients 
of the year fi xed effects are not signifi cant in some specifi cations and do not show a clear pattern.

12. There is a high degree of multicollinearity between the immigrant variable and the omitted English abil-
ity category because natives compose 97% of the English-only observations. This multicollinearity might drive 
the result for workers who speak English very well relative to workers who speak only English at home when the 
immigrant indicator variable is included in the regressions. Alternatively, immigrants who speak a non-English 
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Among immigrants, years of U.S. residence is generally negatively associated with job 
risk, but only the relationship with industry fatality rates reaches statistical signifi cance in 
Table 3. We caution that the years since migration results capture both assimilation and 
cohort effects. If earlier cohorts of immigrants were more skilled than recent cohorts, then 
the negative coeffi cient on years since migration is biased and is likely too large (too nega-
tive). We do not attempt to control for cohort effects because we use only three years of 
data (see Borjas [1985] for a discussion).

Immigrants are in riskier jobs along a variety of dimensions. Table 4 reports the 
immigrant-native difference in injury rates by the nature of the injury. The columns labeled 
“Raw” present differences in sample means, and the columns labeled “Adjusted” present 
the estimated coeffi cients on an immigrant dummy variable in regressions that control for 
other individual characteristics. The signifi cance levels indicate whether the difference is 
statistically different from zero. Most of the raw differences indicate that immigrants are 
in jobs with higher injury rates. Interestingly, immigrants tend to be in riskier occupations 
more than they are in riskier industries—all of the raw differences are statistically signifi -
cant for occupation injury rates, but only a few are for industry injury rates (the overall 
industry injury rate difference is also not statistically signifi cant). As in Table 3, observable 
characteristics can explain much of the gaps. The differences are attenuated (and fewer are 
statistically signifi cant) when we control for education, English ability, and the like. The 
results also indicate that when we control for observable characteristics, immigrants are 
less likely to work in jobs that lead to carpal tunnel syndrome.

language at home but are also fl uent in English might be more educated (and hence work in better jobs) than other 
immigrant households.

Table 4. Immigrant-Native Diff erences in Injury Rates by Nature of Injury
 Industry Injury Rate Occupation Injury Rate ______________________  ______________________
Nature of Injury Raw Adjusted Raw Adjusted

Sprains and Strains 1.054 1.751 10.348** 4.093
Fractures 0.866 0.635 2.440* 0.966
Cuts and Punctures 2.411** 1.475** 5.211** 2.268* 
Bruises 0.715† 0.436 2.724** 0.681
Heat Burns 0.352† 0.305† 0.750* 0.311†

Chemical Burns 0.131** 0.064† 0.308** 0.094*
Amputations 0.139* 0.029 0.303** 0.047
Carpal Tunnel Syndrome 0.005 –0.105* 0.279* –0.124*
Tendinitis 0.053 0.001 0.183** 0.007
Multiple Traumatic Injuries 0.423† 0.243 0.869* 0.148
Pain 0.388 0.244 2.283** 1.029†

Back Pain 0.177 0.140 0.847** 0.438†

All Other Injuries 1.677 0.999 5.203** 1.481

Notes: Columns labeled “Adjusted” control for other individual characteristics (see Table 3), state, and survey 
year. Observations are weighted using the person weights in the ACS. Signifi cance levels are based on standard 
errors clustered on industry or occupation.

†p < .10; *p < .05; **p < .01
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Robustness

We performed a number of other estimations to verify the robustness of the results shown 
in the tables. Stratifying the data by sex revealed some interesting differences, although 
we caution that the injury and fatality rates are not sex-specifi c. The raw immigrant-
native differences in injury rates are fairly similar for both men and women (and the 
gap in  occupational injury rates is actually greater for female immigrants than for male 
 immigrants). Foreign-born men work in industries with higher fatality rates than do native-
born men, but there is no difference among women. When observable characteristics are 
controlled for, immigrant women work in industries and occupations with signifi cantly 
higher injury rates than native-born women, and immigrant men work in industries with 
higher fatality rates than native-born men.

As discussed earlier, immigrants might work in riskier jobs because they tend to have 
lower incomes and less wealth. The ACS does not have good measures of wealth, but it 
does have measures of unearned individual income and total family income. We ran the 
specifi cations shown in Table 3 with an additional variable measuring either unearned 
 individual income or total family income less the individual’s earned income. The estimated 
coeffi cients and signifi cance levels for the immigrant dummy variable were similar to those 
shown in Table 3. As expected, the “other income” variables were negatively associated 
with job risk.

We also tried controlling for the fraction of workers in an industry or occupation who 
are members of a union or the fraction covered by union representation.13 When controls 
were added for unionization rates, the immigrant-native differences in job risk were 
slightly larger in magnitude (and were more statistically signifi cant); the exception was the 
occupation fatality rates results, which were unchanged. The unionization rate variables 
were typically positively associated with job risk, indicating that worse jobs have higher 
unionization rates.

Immigrants who are naturalized citizens might be less likely to hold risky jobs than 
other immigrants. Our main results do not include an indicator variable for naturalized 
citizen status because it would be highly correlated with years in the United States (and, 
to a lesser extent, with English ability). When we do include a citizen indicator variable, 
the results suggest that naturalized citizens work in industries with lower fatality rates than 
other immigrants. There is little change in the other estimated coeffi cients in the regression. 
Naturalized citizen status is not signifi cantly associated with industry or occupation injury 
rates or occupation fatality rates.

A fi nal concern about our results is multicollinearity between the immigrant, years 
in the United States, and English ability variables. Multicollinearity can result in larger 
standard errors (and lower signifi cance levels) or coeffi cients with the wrong sign or an 
implausible magnitude. We experimented with running the regressions with only one of 
those variables (or sets of variables, in the case of English ability) instead of all three. 
When only the immigrant dummy variable is included (along with the controls for gender, 
age, and the like), the coeffi cients on the immigrant variable are similar to those in Table 
3, except that immigrants are signifi cantly more likely than natives to work in industries 
with higher injury rates. When only years of U.S. residence is included, that variable is 
not signifi cantly associated with job risk except for occupation injury rates, for which the 
coeffi cient is positive. When only the measures of English ability are included, we fi nd 
results similar to those reported for the other variables in Table 3. In the industry fatality 
rate specifi cation, the estimated coeffi cients for the variables for speaking English not well 

13. The union membership and representation data are averages during 2003–2005 from the Bureau of 
Labor Statistics. The data are available for a total of 22 occupations and 25 industries. The ACS does not include 
individuals’ union status.
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and not at all become statistically signifi cant, while the estimated coeffi cient for speaking 
English very well is not signifi cant.

CONCLUSION
This article examined whether immigrants work in riskier jobs, as measured by  injury and 
fatality rates, than natives. The results clearly indicate that immigrants work in more danger-
ous industries and occupations. The simple immigrant-native difference in  average industry 
fatality rates is 1.79 deaths per 100,000 workers. Evaluated at 20  million ( approximately the 
number of immigrants employed in 2005), this implies  excess  mortality of 358 immigrants 
per year compared with the number of deaths if i mmigrants had the same distribution across 
industries as natives. The simple difference in  average occupation fatality rates is slightly 
smaller (1.60), which implies an excess of 320 deaths each year. The simple difference in 
average industry injury rates of 8.19 per 10,000  workers implies an excess of 16,380 non-
fatal injuries involving at least one day away from work among immigrants; the difference 
in average occupation injury rates of 30.86 per 10,000 workers implies an excess of about 
61,720 injuries among immigrants  annually.

These calculations, like all of the fi ndings here, assume that fatality rates within 
 industries and occupations apply equally to natives and immigrants. If immigrants 
 actually experience higher fatality rates within industries and occupations than natives, 
all of our results are underestimates. Individual-level data on work-related fatalities and 
injuries that include information on nativity are needed to further examine this issue. 
Such data would also improve the goodness of fi t of the models estimated here. Data 
on fatalities and injuries by industry and occupation jointly also would give a more ac-
curate picture of relative job risks if immigrants and natives hold different occupations 
within industries.

Our results indicate that differences in observable characteristics, such as English abil-
ity and education, play important roles in the tendency of immigrants to work in riskier 
jobs. Workers’ ability to speak English is inversely related to their industry injury and 
fatality rates, indicating that immigrants who speak English fl uently work in safer jobs. 
The CDC (2008) attributed the high number of work-related deaths among foreign-born 
Hispanics in part to inadequate knowledge of safety hazards and inadequate training and 
supervision of workers, which are often exacerbated by language and literacy problems. 
Our fi ndings bolster such calls for more safety training in languages other than English 
(National Research Council 2003). McHugh, Gelatt, and Fix (2007) estimated that about 
750,000 immigrants, or about 2.5% of the adult foreign-born population, are illiterate. This 
suggests that simply posting safety instructions in languages other than English would not 
be suffi cient to eliminate disparities in workplace risks. Instead, safety regulations might 
need to require posters with pictures.

The fi ndings here raise a number of intriguing questions. Previous research using simi-
lar methods but earlier data has not found that immigrants work in industries with higher 
injury or fatality rates (Berger and Gabriel 1991; Hamermesh 1998). Future research should 
examine why there now appears to be more sorting of immigrants into riskier jobs. Likely 
reasons include a relative decline in immigrants’ skills, unprecedented immigrant infl ows, 
and the construction boom. Determining whether immigrants face greater risks than natives 
within specifi c occupations is also an interesting research area. Whether immigrant infl ows 
affect working conditions, with larger infl uxes possibly leading to downgrading of condi-
tions and more injuries and workplace deaths, is yet another key area for future work. A 
fi nal interesting issue is whether immigrants earn the same compensating differential—if 
any—as natives for working in risky industries and occupations. If immigrants are more 
willing to accept risky jobs because they underestimate workplace risks due to a lack of 
information, then they might not earn the same compensating differential as natives, and 
some form of government intervention might be warranted.



Do Immigrants Work in Riskier Jobs? 549

REFERENCES

Antecol, H. and K. Bedard. 2006. “Unhealthy Assimilation: Why Do Immigrants Converge to Ameri-
can Health Status Levels?” Demography 43:337–60.

Azaroff, L.S., C. Levenstein, and D.H. Wegman. 2002. “Occupational Injury and Illness Surveil-
lance: Conceptual Filters Explain Underreporting.” American Journal of Public Health 92:
1421–29.

Bean, F.D., R. Corona, R. Tuirán, and K.A. Woodrow-Lafi eld. 1998. “The Quantifi cation of Migration 
Between Mexico and the United States.” Pp. 1–90 in Migration Between Mexico and the United 
States, Binational Study, Vol. 1, edited by Mexican Ministry of Foreign Affairs and U.S. Commis-
sion on Immigration Reform. Austin: Morgan Printing.

Bean, F.D., L.B. Lowell, and L.J. Taylor. 1988. “Undocumented Mexican Immigrants and the Earn-
ings of Other Workers in the United States.” Demography 25:35–52.

Bender, K.A., H.A. Mridha, and J. Peoples. 2006. “Risk Compensation for Hospital Workers.” Indus-
trial and Labor Relations Review 59:226–42.

Berger, M.C. and P.E. Gabriel. 1991. “Risk Aversion and the Earnings of U.S. Immigrants and 
 Natives.” Applied Economics 23:311–18.

Boden, L.I. and A. Ozonoff. 2008. “Capture-Recapture Estimates of Nonfatal Workplace Injuries and 
Illnesses.” Journal of Epidemiology 18:500–506.

Bonin, H., A. Constant, K. Tatsiramos, and K.F. Zimmermann. 2006. “Ethnic Persistence, Assimila-
tion and Risk Proclivity.” IZA Discussion Paper 2537. Institute for the Study of Labor, Bonn, 
Germany.

———. Forthcoming. “Native-Migrant Differences in Risk Attitudes.” Applied Economics Letters.
Borjas, G.J. 1985. “Assimilation, Changes in Cohort Quality, and the Earnings of Immigrants.” Jour-

nal of Labor Economics 3:463–89.
Bureau of Labor Statistics. 2006. “National Census of Fatal Occupational Injuries in 2005.” Available 

online at http://www.bls.gov/news.release/archives/cfoi_08102006.pdf. 
Centers for Disease Control and Prevention (CDC). 2008. “Work-Related Injury Deaths Among 

 Hispanics—United States, 1992–2006.” Mortality and Morbidity Weekly Report 57:597–600.
Chan, S. 2006. “Fatal Construction Accidents in the City Rise Sharply Over 12 Months.” New York 

Times, November 22, p. C13.
Cobb-Clark, D. and V. Hildebrand. 2006. “The Wealth and Asset Holdings of U.S.-Born and Foreign-

Born Households: Evidence From the SIPP Data.” Review of Income and Wealth 52:17–42.
Compa, L. and J. Fellner. 2005. “Meatpacking’s Human Toll.” Washington Post, August 3, p. A19.
Cornwell, D.D.F. 2006. “Naturalization Rate Estimates: Stock vs. Flow.” Fact Sheet. Offi ce of 

 Immigration Statistics, Department of Homeland Security, Washington, DC. Available online at 
http://www.dhs.gov/xlibrary/assets/statistics/publications/ois_naturalizations_fs_2004.pdf.

Dong, X. and J.W. Platner. 2004. “Occupational Fatalities of Hispanic Construction Workers From 
1992 to 2000.” American Journal of Industrial Medicine 45:45–54.

Fletcher, L.E., P. Pham, E. Stover, and P. Vinck. 2006. “Rebuilding After Katrina: A Population-Based 
Study of Labor and Human Rights in New Orleans.” Report. International Human Rights Law 
Clinic, Boalt Hall School of Law, University of California, Berkeley; Human Rights Center, Uni-
versity of California, Berkeley; and Payson Center for International Development and Technology 
Transfer, Tulane University.

Franklin, S. and D. Little. 2006. “Cabbies, Clerks Put Lives on the Line: Immigrants’ Top Cause of 
Death on the Job: Homicide.” Chicago Tribune, October 8, p. 1.

Grieco, E. 2003. “English Abilities of the US Foreign-Born Population.” Migration Informa-
tion Source. Migration Policy Institute, Washington, DC. Available online at http://www
. migrationinformation.org/USFocus/display.cfm?ID=84.

Hamermesh, D.S. 1998. “Immigration and the Quality of Jobs.” Pp. 75–106 in Help or Hindrance? 
The Economic Implications of Immigration for African Americans, edited by D.S. Hamermesh and 
F.D. Bean. New York: Russell Sage Foundation.



550 Demography, Volume 46-Number 3, August 2009

Hanson, G.H. 2006. “Illegal Migration From the United States to Mexico.” Journal of Economic 
Literature 44:869–924.

Hoefer, M., N. Rytina, and C. Campbell. 2007. “Estimates of the Unauthorized Immigrant Population 
Residing in the United States: January 2006.” Fact Sheet. Offi ce of Immigration Statistics, Depart-
ment of Homeland Security, Washington, DC. Available online at http://www.dhs.gov/xlibrary/
assets/statistics/publications/ill_pe_2006.pdf.

Loh, K. and S. Richardson. 2004. “Foreign-born Workers: Trends in Fatal Occupational Injuries, 
1996–2001.” Monthly Labor Review 127(6):42–53.

Mather, M., K.L. Rivers, and L.A. Jacobsen. 2005. “The American Community Survey.” Population 
Bulletin 60(3):1–20.

McFadden, R.D. and N. Schweber. 2007. “Brothers Had Concern With Scaffold, Relative Says.” New 
York Times, December 9, p. 43. 

McHugh, M., J. Gelatt, and M. Fix. 2007. “Adult English Language Instruction in the United States: 
Determining Need and Investing Wisely.” Report. Migration Policy Institute, Washington, DC. 
Available online at http://www.migrationpolicy.org/pubs/NCIIP_English_Instruction073107.pdf.

Mehta, C., N. Theodore, I. Mora, and J. Wade. 2002. “Chicago’s Undocumented Immigrants: An 
Analysis of Wages, Working Conditions, and Economic Contributions.” Report. University of 
Illinois at Chicago Center for Urban Economic Development. Available online at http://www.uic
.edu/cuppa/uicued/npublications/recent/undoc_full.pdf.

National Institute for Occupational Safety and Health (NIOSH). 2005. “Hispanic Youth Dies in 
Densifi er at a Plastics Recycling Plant—Tennessee.” NIOSH in-house FACE Report 2005-05. 
Available online at http://www.cdc.gov/niosh/face/In-house/full200505.html.

———. 2007. “Migrant Farm Worker Dies From Heat Stroke While Working on a Tobacco Farm—
North Carolina.” NIOSH in-house FACE Report 2006-04. Available online at http://www.cdc.gov/
niosh/face/In-house/full200604.html.

National Research Council. 2003. Safety Is Seguridad. Washington, DC: National Academies Press.
Passel, J.S. 2006. “The Size and Characteristics of the Unauthorized Migrant Population in the U.S.: 

Estimates Based on the March 2005 Current Population Survey.” Report. Pew Hispanic Center, 
Washington, DC. Available online at http://pewhispanic.org/fi les/reports/61.pdf. 

Pransky, G., D. Moshenberg, K. Benjamin, S. Portillo, J.L. Thackrey, and C. Hill-Fotouhi. 2002. “Oc-
cupational Risks and Injuries in Non-Agricultural Immigrant Latino Workers.” American Journal 
of Industrial Medicine 42:117–23.

Richardson, S. 2005. “Fatal Work Injuries Among Foreign-Born Hispanic Workers.” Monthly Labor 
Review 128(10):63–67. Available online at http://www.bls.gov/opub/mlr/2005/10/ressum.pdf. 

Richardson, S., J. Ruser, and P. Suarez. 2003. “Hispanic Workers in the United States: An Analysis 
of Employment Distributions, Fatal Occupational Injuries, and Non-fatal Occupational Injuries 
and Illnesses.” Pp. 43–82 in Safety Is Seguridad. Washington, DC: National Academies Press.

Rosen, S. 1986. “The Theory of Equalizing Differences.” Pp. 641–92 in Handbook of Labor Econom-
ics, edited by O. Ashenfelter and R. Layard. Amsterdam: North Holland.

Sandy, R. and R.F. Elliott. 1996. “Unions and Risk: Their Impact on the Level of Compensation for 
Fatal Risk.” Economica 63:291–309.

Scherzer, T., R. Rugulies, and N. Krause. 2005. “Work-Related Pain and Injury and Barriers to 
 Workers’ Compensation Among Las Vegas Hotel Room Cleaners.” American Journal of Public 
Health 95:483–88.

Seminario, P. 2007. “Is OSHA Working for Working People?” Testimony before the Senate Em-
ployment and Worker Safety Subcommittee. Available online at http://www.help.senate.gov/ 
Hearings/2007_04_26/Seminario.pdf. 

Sincavage, J.R. 2005. “Fatal Occupational Injuries Among Asian Workers.” Monthly Labor Review 
128(10):49–55.

Smith, R.S. 1979. “Compensating Wage Differentials and Public Policy: A Review.” Industrial and 
Labor Relations Review 32:339–52.



Do Immigrants Work in Riskier Jobs? 551

U.S. Census Bureau. 2006. “Educational Attainment in the United States: 2006.” Available online at 
http://www.census.gov/population/www/socdemo/education/cps2006.html (Table 10).

Viscusi, W.K. 1978. “Wealth Effects and Earnings Premiums for Job Hazards.” Review of Economics 
and Statistics 60:408–16.

———. 1993. “The Value of Risks to Life and Health.” Journal of Economic Literature 31:1912–46.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU (Project Muse)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


