
The Economic Consequences of Immigration 

Available research supports several major conclusions 
about the economic consequences of immigration. (i) The 
aggregate impacts of foreign workers on the earnings and 
employment of native workers are quite small, but differ 
for selected population subgroups and high ethnic density 
labor markets. (ii) Immigrants who arrived during the 
1970s are less skilled than earlier arrivals, and their 
earnings will remain substantially below those of natives 
throughout their working lives. (iii) The evidence on 
immigrants' receipt of public assistance income is incon- 
clusive. 

I must needs say, even the present Encouragements are velygreat and 
inviting, fir Poor People (both Men and Women) o f  all kinds, can here 
get three times the Wagesfor their Labour they canget in England or 
wales.-Gm~~EL THOMAS, An Account of Pennsylvania, 1698 

. . . we condemn the fdlacy of protecting American labor under the 
present system, which opens ourports to the pauper and criminal classes of 
the world, and crowds out our wage eamen . . . and demand the further 
r e d i o n  o f  undesirable imm&ration.-People's Party Platform, 1892 

T H E  PROSPECT OE A BETTER LIFE IN THE UNITED STATES 
continues to draw large numbers of immigrants to our 
shores, as it has in centuries past (1). As the volume and 

composition of recent (1965 to 1985) immigrant flows change, 
Congress, the academic community, and the public are reassessing 
whether the costs of immigration outweigh the benefits. Contempo- 
rary concerns hinge on four perceived "facts" about the economic 
consequences of immigration (2): (i) the immigrant volume has 
increased beyond the absorptive capacity of the U.S. labor market; 
(ii) new immigrants displace native workers and lower their wages; 
(iii) new immigrants are less easily assimilated in comparison with 
earlier arrivals; and (iv) immigrants drain tax revenues through their 
receipt of transfer income. 

Although no one disputes the sovereign right of nations to decide 
how many immigrants to admit and what criteria to use in doing so, 
it is fair to ask which diagnoses of the immigration "problem" are 
supported by rigorous empirical evidence. Accordingly, we survey 
the evidence bearing on three questions that have fueled contempo- 
rary debates about the economic consequences of immigration. 
What impact do immigrants have on the U.S. labor market? How 
well do immigrants fare in the U.S. labor market? Do immigrants 
use transfer income more than natives? We recognize the impor- 
tance of the social and political dimensions of immigration, but our 
focus on labor market and welfare issues reflects their prominence in 
the contemporary debate. 
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U.S. Immigration in Historical Perspective 
Two distinguishing features of post-World War I1 immigration 

are increasing volume and diversity. The size of recent inflows, 
however, is not historically unprecedented. Between 1901 and 
1910, 8.8 million immigrants arrived on U.S. shores-the all-time 
record for a single decade-and 5.7 million arrived in the following 
decade (Table 1). Immigration reached its 20th century low ebb 
during the period of the Great Depression, but has increased by 
approximately 1 million additional persons per decade since 1950 
(3, 4). 

Immigration currently is not the largest component of U.S. 
demographic growth. U.S. Census Bureau counts show that the 
foreign-born population grew from 9.6 million in 1970 to 14 
million in 1980 (5). As a share of the total U.S. population this 
represents a rise from 4.7 to 6.2% (6). However, &comparison to 
earlier periods (Table l ) ,  this increase is relatively small. During the 
last three decades, immigration has contributed a rising share of net 
population growth, increasing from approximately 1 <% of growth 
during the 1950s to 20% during the 1970s (7). But even these 
figures are well below those for the turn of the century when 
immigration accounted for almost 40% of net population growth. 

~ u r i n ~  the early 1960s immigration became a-politicalissue as 
national concerns over civil rights highlighted the discriminatory 
quota system established by the National Quota Acts of 1921 and 
1924, and reinforced by the Immigration and Nationality Act of 
1952. The criteria for admission set forth by these acts explicitly 
favored immigration from northern and western Europe. The 
passage of the 1965 Amendments to the Immigration and National- 
ity Act abolished the discriminatory national origins quota system, 
raised the annual ceiling of immigrants admitted from 158,000 to 
290,000, and expanded the classes of close relatives exempt from 
numerical limitaiions. Changes in exemption criteria have had 
important consequences both for the size and composition of recent 
cohorts. The number of immigrants admitted outside of the numeri- 
cal quota almost tripled in a single decade, rising from 86,043 in 
1970 to 104,633 in 1975, and 241,160 in 1980 (3, 4), when the 
numbers nearly equaled the annual ceiling. 

Owing largely to the provisions of the 1965 Amendments and 
coupled with the fall of US.-supported governments in Cuba and 
Southeast Asia, the socioeconomic and regional composition of 
immigrants changed markedly. Whereas Europeans made up 53% 
of all persons admitted between 1951 and 1960, during the 1970s 
Europeans made up less than 20% of new arrivals. Meanwhile, 
persons from Asia and the Americas increased their shares of 
immigrant flows, respectively, from 6 and 40% during the 1950s to 
35 and 44% during the 1970s (8). Since the volume of immigration 
accelerated after 1950 (Table l ) ,  the absolute numbers of Asian and 
Latin American immigrants admitted were larger than the numbers 
of Europeans admitted in the recent past. 

Refugee adjustments also are exempt from the numerical lirnita- 
tions piaced on immigration. illthough the 1965 Amendments 
provided for the annual admission of approximately 18,000 refu- 
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gees, the vast majority admitted since that time have entered either 
" ,  z ,  

through special legislation or under the parole authority granted the 
U.S. attorney general. The predominance of Asians and Latin 
Americans among refugee and asylee adjustments since the early 
1970s also has contributed to the changed country of origin 
composition of recent immigrants. In both 1984 and 1985, refugee 
and asylee adjustments exceeded 90,000, with more than two-thirds 
of these originating in Vietnam, Kampuchea, Laos, and Cuba (4, 
table 2).  

Just as striking as the changes in the national origins of recent 
immigrants are the selection effects of the 1965 Amendments on the 
skill level of new arrivals. In comparison with previous cohorts, the 
arrivals after 1965 are more diverse in terms of social, economic, and 
demographic characteristics (7, 9).  Many scholars have attributed 
this outcome to the 1965 Amendments, arguing that the emphasis 
on family reunification as a basis for legal admission has compro- 
mised our ability to monitor the socioeconomic composition and 
impact on the labor market of the flow (7, 9). The changed entry 
requirements, notably the emphasis on family reunification, resulted 
in a bimodal skill distribution, with clusters in both white- and blue- 
collar occupations. This aggregate bimodality reflects the prepon- 
derance of Asians in white-collar occupations and Hispanics in blue- 
collar jobs (1 0). Immigrants from Mexico, El Salvador, Guatemala, 
and the Dominican Republic predominated among the least skilled 
entrants compared with migrants from other regions of the Western 
Hemisphere. 

Assessing the economic consequences of immigration is compli- 
cated because the calculation of gains and losses depends on both the 
conditions of the U.S. economy and our ability to trace changes in 
the stock and flow of the foreign-born persons ( 5 ) .  The latter is 
problematic because of the persisting uncertainty about the number 
and residential location of undocumented migrants residing in the 
United States at any point in time. Despite the growing number of 
studies estimating the volume of illegal immigration (1 I ) ,  there is no 
consensus about the net economic impact of undocumented workers 
on domestic employment conditions and wage levels. This is partly 
because conclusions rest on the differing estimates of the number of 
undocumented aliens and partly because it is impossible to general- 
ize to the national level from the growing proliferation of studies 
based on local areas (12). Thus, available empirical evidence on the 
economic impacts of undocumented immigration is inconclusive. 

Low rates of economic growth and high rates of unemployment 
in the 1970s generated fears that immigrants were displacing 
domestic workers, depressing wages, and lowering the quality of 

Table 1. Immigration to the United States, 1901-1985 ( 3 ) .  

Mid- Immigrants admitted* Foreign bornt 
period 

Period popu- Num- Percentage Percentage 
lation ber of mid-period of mid-period 
( x  lo3) ( X  lo3) population population 

"Gross numbers unadjusted for mortality. tAU persons born abroad residing in the 
United States at the mid-period (based on a linear approximation to mid-decade foreign 
population). Foreign born differs from immigrants m that the former is a stock measure, 
and the latter is a flow measure based on the cumulative number admitted net of 
emigration and mortality. $Mid-period estimates are based on 1983 data (3). 

working conditions (13). Nevertheless, aggregate statistics show 
that the rate of employment growth was faster than the increase in 
the rate of immigration. Between 1951 and 1980, the U.S. labor 
force grew by 7.6 million, 12.3 million, and 22.5 million during 
each successive decade (14). On the basis of immigrant flows for 
each of these periods and assuming that all those admitted entered 
the labor force, recent immigrants could have accounted for at most 
33% of this increase in employment during the 1950s, 27% during 
the 1960s, and 20% during the 1970s. In fact, only about half of all 
immigrants admitted entered the labor force upon arrival (6). 
During this period aggregate unemployment fluctuated from a low 
of 3.2% in 1951 to a high of 7% in 1980, with average rates at 6.5 
and 5.8% in 1961 and 1971, respectively (14). 

Understanding how and why the  current economic impacts of 
immigration may differ from those prior to 1960 requires some 
acknowledgment of changes in U.S. labor supply and demand. Since 
1960 unprecedented numbers ofwomen secured paid jobs, and after 
1970 the large baby-boom cohorts entered the labor market (15). 
These changes in the supply of native workers coincided with 
changes in labor demand resulting from the restructuring of em- 
ployment away from goods production and a moderately labor- 
intensive agricultural system toward service industries and a more 
highly mechanized agricultural production system (16). Both of 
these major structural changes influence the contemporary econom- 
ic impact of immigration, not only because labor market effects 
depend on the industrial distribution of foreign-born workers, but 
also because the supply of native workers of varying skill levels 
determines the extent of competition for jobs. These issues are 
addressed in the following sections. 

The Im act of Immigrants on the 
U.S. La g or Market 

Do immigrants compete with and displace native workers? One 
argument is that for every immigrant who finds employment, a 
native-born worker is displaced (17). Two demonstrably false 
assumptions are built into this argument. The first is that the 
number of jobs is fixed (18). The second is that displacement occurs 
because native and foreign workers are perfect substitutes in the 
production process. In other words, employers see incoming immi- 
grants as persons who can carry out the jobs currently performed by 
the domestic labor force. Since immigrants presumably are willing 
to accept lower wages, employers set on maximizing profits respond 
by laying off native workers and replacing them with immigrants. 

An alternative argument is that the entry of foreign workers into 
the labor market does not result in significant displacement because 
immigrants "take a distinct set of jobs, jobs that the native labor 
force rehses to accept" (19). The operational assumption in this 
position is that the American labor market is segmented such that 
"good" jobs can be clearly distinguished from "bad" jobs. The native 
labor force, for the most part, works in the good jobs available in the 
primary sector, whereas immigrants, at least those who are un- 
skilled, are relegated to the low-paying jobs in the secondary sector. 

This argument, too, is flawed. First, the breakdown of the 
economy into two types of jobs is hdamentally arbitrary, and the 
existence (and demarcation) of the two sectors has been difficult to 
establish empirically (20). Second, if workers refuse jobs in the 
"secondary" sector, economic competition would raise the wages in 
these jobs, thereby making them more attractive to native workers. 
Finally, the Cuban enclave in Miami and Asian immigrant enter- 
prises on the West Coast illustrate that labor market dynamics 
between native and immigrant workers are more complex than can 
be portrayed by a dual economy model (21). 

SCIENCE, VOL. 235 



Table 2. Impact of immigrants on earnings-a summary of empirical evidence. 

Study Wage or income 

Effect of 
10% increase 

in immi- Refer- 

gration ence 
u 

(%) 

Comparison of earnings across Standard Metropolitan Statistical Areas in 1980 Native-born white male -0.08 
Census, as a function of the size of male immigrant population Native-born black male +0.2 

(23) 

Immigrant -9.2 

Comparison of shares of incomes accruing to demographic groups across Standard Native-born 
Metropolitan Statistical Areas in 1970 Census as a function of the size of Immigrant 
immigrant population 

Comparison of 1972-1977 wage growth in manufacturing across Standard Manufacmring -0.04 
Metropolitan Statistical Areas as a function of number of immigrants employed 

(25) 

in the manufacturing sector 

Com arison of black family income across Standard Metropolitan Statistical Areas Black family -0.1 
h f980 Census as a function of sire of Mexican immigrant population Black family in Southwest +0.1 

(26) 

Recent economic analysis has focused on the interactions between 
foreign and native labor with the use of the basic theory of labor 
demand by profit-maximizing firms as a point of departure (22). 
Employers combine inputs in the production process-such as 
capital and different types of labor-to produce an output valued by 
consumers, and the various inputs in the production process are paid 
the value of their marginal contribution to the firm. With this 
approach, the relevant question becomes, What happens to the 
productivity of native workers when the supply of immigrants 
increases? The answer to this question is ambiguous. On the one 
hand, foreign and native workers may be substitutes in the produc- 
tion process in that they perform the same types ofjobs and have the 
same kinds of skills. Under these circumstances an increase in the 
supply of immigrants would lower the native wage rate (and level 
of employment). On the other hand, foreign and native workers 
may be complements in production-that is, they perform comple- 
mentary but interdependent jobs and have complementary skills. As 
the supply of immigrants rises, native workers can gain by specializ- 
ing in those industries and occupations in which they have a 
comparative advantage. As a result, their wages (and employment 
levels) rise. 

The question of whether immigrants and native workers are 
substitutes or complements in production is fundamental ifthe labor 
market consequences of immigration are to be ascertained. Several 
recent studies (Table 2) provide some empirical evidence on the 
nature of this relation (23-26). The methodology in these studies 
involves a comparison of the earnings of native workers across labor 
markets. If immigrants and natives are substitutes (complements), 
economic theory predicts that the earnings of native workers would 
be lower (higher) in those labor markets in which the supply of 
immigrants is relatively high, holding constant other variables that 
determine worker productivity and wage levels. 

The consensus from the studies shown in Table 2 is that the native 
labor force as a whole and foreign workers are substitutes in 
production but that the correlation is weak. That is, an increase in 
the size of the immigrant work force lowers the wage rate of native 
workers, but only by a small amount. Available estimates suggest 
that a 10% increase in the number of immigrants reduces the native 
wage rate by at most two-tenths of one percentage point (Table 2). 
These studies also suggest that when the native labor force is 
disaggregated by race, the same weak correlations tend to recur. The 
one group of workers that is strongly and negatively affected by an 
increased supply of new immigrants is the stock of foreign workers 
already in the United States. Specifically, a 10% increase in the 

number of new immigrants reduces the average wage of resident 
foreign workers by 2 to 9%. 

Available evidence, therefore, is inconsistent with claims that 
immigrants impose a major cost on the United States because they 
reduce the earnings of native workers. There are, however, three 
important qualifications to this generalization. First, available stud- 
ies have aggregated data for large and diverse groups of native 
workers. It may well be that immigrants have relatively large impacts 
on the earnings of only a few, small (and as yet empirically 
unidentified) subgroups of the native labor force. Second, even 
though a 10% increase in the number of immigrants has a small 
impact on the average native worker, this conceptual experiment 
does not truly represent what actually happens in the labor market. 
Immigrants tend to concentrate in a small number of geographic 
areas (over half of all immigrants, for example, reside in New York, 
California, Florida, and Texas) (6, 10). A 10% increase in the 
number of immigrants will, therefore, have a significantly larger 
impact on native workers in the few labor markets where foreign 
workers are disproportionately concentrated. Finally, most of the 
studies summarized here use the 1970 and 1980 Census data and 
thus measure the impact of the "typical" immigrant who arrived in 
the 1950s or 1960s on the earnings of native workers. Because of 
the changes in the skills of immigrants arriving during the last 10 to 
15 years, the empirical results based on past immigration cannot be 
used to infer the extent and nature of labor market competition 
between foreign and native workers in the future. 

The Assimilation of Immigrants 
Perhaps no single aspect of the immigration process has received 

more attention than the process of adaptation and integration into 
the U.S. society. So voluminous are the writings on this subject (10, 
27) that we limit our discussion to a small part of the literature, 
namely that concerned with labor market "assimilation," or adapta- 
tion (28). In very general terms, assimilation refers to a process 
whereby immigrants acquire skills, including English proficiency 
and knowledge about the U.S. labor market and other social 
institutions which ultimately will enhance their socioeconomic 
success and their earnings in particular. 

Assimilation has two economic implications that can be mea- 
sured. First, the contributions of an immigrant cohort to the U.S. 
economy grow over time, as the initial costs associated with the 
disruptive effects of immigration are offset by increased productivi- 
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and uositivelv correlated in a cross section mav result either from an Table 3. Assimilation and cohort effects (36) on immigrant earnings in 
comparison with native earnings (37, 38). 

Wage Wage advantage Wage differential 
growth of 1960s between 

Group (1939-1979) immigrants immigrants 
for 1960s over 1970s (1975-1979) 

immigrants immigrants and natives in 
(%) (%) 1979 (%) 

Asian 4.1 6.5 -30.3 
Black -2.3 29.8 -22.3 
Mexican 5.8 12.3 -25.7 
Other Hispanic -11.8 28.7 -29.2 
White (non-Hispanic) 10.0 3.6 -8.4 

ty. Second, because immigrant earnings may grow rapidly as they 
age, the likelihood of immigrants becoming permanent "public 
charges" diminishes over time. 

To what extent do immigrant earnings rise as U.S. labor market 
experience is accumulated? Initial research on this question involved 
a comparison from Census data of the earnings of immigrants and 
native men (29). The analysis of these cross-sectional data sets (that 
is, data sets consisting of observations of many individuals at a given 
point in time) led to three fhdamental discoveries: (i) the earnings 
of immigrants upon arrival in the United States were substantially 
lower than the earnings of native men with similar demographic and 
social characteristics; (ii) the earnings of immigrants who have 
resided in the United States for many years were substantially 
greater than the earnings of recent immigrants; and (iii) the earnings 
of immigrants who have resided in the United States for 10 to 15 
years or longer exceed the earnings of comparable native workers 
(30). 

In interpreting these results, researchers argued that because 
recent immigrants lacked a variety of skills valued by U.S. employ- 
ers, they were motivated to recover migration costs partly through 
intensive training or human capital investments (for example, 
learning a new language), thereby acquiring the needed skills. The 
initial lack and subsequent acquisition of this human capital presum- 
ably explained why immigrant earnings were relatively low upon 
arrival and subsequently grew faster than those of comparable native 
workers. This hypothesis fails to explain why, in the long run, 
immigrant earnings surpass those of similar native workers. To 
address the anomaly of immigrant earnings "overtaking" the earn- 
ings of native workers, researchers assumed that immigrants are a 
select group of individuals who, on average, are "more able and 
more highly motivated" (29) than the native U.S. population. In 
other words immigrants were assumed to be a nonrandom, positive- 
ly selected sample from the population of their respective origin 
countries. 

Three inferences were drawn from these cross-sectional studies of 
immigrant earnings. First, assimilation was an inevitable aspect of 
the immigration process, and its outcomes were uniformly favor- 
able, if somewhat uneven among groups. Second, the assimilation 
process occurred in such a relatively short period of time that gains 
for the receiving communities could be considerable. Third, the 
relatively low economic status of recent immigrants provides no 
basis for concern, since their earnings inevitably would rise as they 
gained experience relevant to the U.S. market. 

There is, however, a serious logical flaw in these inferences made 
from cross-sectional studies. A single cross section of data cannot 
separate aging (or assimilation) and cohort effects, where the cohort 
effect captures earnings differences between immigrant waves that 
partly reflect differences in the skills of the cohorts (31). The fact 
that immigrant earnings and length of U.S. residence are strongly 

assimilation or a cohort effect, or both. 
Two empirically important factors &I generate sizable skill 

differentials across immigrant cohorts. The first is selective return 
migration, whereby as many as 30% of a specific immigrant cohort 
returns to the country of origin within 10 years (32). Since 
emigration propensities are nonrandomly distributed, immigrants 
from early waves surviving to the observation date (for example, the 
Census week) represent a nonrandom sample of the original cohort. 
If, for example, persons who "fail" in the U.S. labor market return to 
their countries of origin, earlier waves will overrepresent successful 
immigrants, and comparisons to the more recent immigrants (who 
presumably form a more representative sample) lead researchers to 
conclude that immigrant karnings grow as U.S. labor market 
experience is accumulated even if no assimilation effect truly exists. 

Second, changes in immigration policy and in economic and 
political conditions in the sending countries have led to a shift in the 
skill-composition of immigrants toward less-skilled workers (33). As 
discussed above, the 1965 Amendments to the Immigration and 
Nationality Act practically ensure that pre- 1965 and post- 1965 
cohorts vary in average skill. This compositional shift has two major 
implications for the economic status of foreign workers in the 
United States. First, since recent immigrants are disproportionately 
from less industrialized countries, they may be less skilled than prior 
cohorts (34). Second, the shift of emphasis for immigrant admission 
away from occupation or skill qualifications to a "family preference" 
system altered the selection rules from higher to lower skill levels 
(35). ~, 

Since a single cross-sectional data set cannot resolve the question 
of whether assimilation will take place, more recent research has 
analyzed pooled census cross sections or longitudinal data sets. For 
example, the 1970 and 1980 U.S. Censuses have been used to 
"track" immigrant cohorts through the decade. In contrast to the 
results from single cross-sectional data sets, this research shows that 
the earnings gowth experienced by specific immigrant cohorts from 
1970 to 1980 did not greatly exceed that experienced by the native 
labor force (36). Another finding is that (for many immigrant 
groups) the more recent waves earned less at every point of their life 
cycle than earlier cohorts. In other words, the more recent cohorts of 
immigrants are substantially less productive than earlier cohorts. 

~esearch  on immigrant earnings is summarized in Table 3 (37). 
Consider the cohort of immigrants who arrived between 1960 and 
1969. The rate of assimilation (that is, the rate at which the earnings 
of the cohort grew in comparison with the native work force) of this 
immigrant cohort between 1969 and 1979 (38) shows that, for 
most (statistically similar) immigrant groups (the exception being 
non-Hispanic white immigrants), earnings assimilation rates are 
"small" and perhaps even negative. The cohort effect, which is 
measured by-the percentage wage advantage of the 1960-1969 
cohort over the 1970-1979 cohort, shows that the earnings poten- 
tial of the 1960s immigrant cohort was significantly greater than the 
earnings potential of the 1970s cohort (the exception, again, being 
non-Hispanic white immigrants). Finally, the wage gap between the 
foreign born who arrived from 1975 to 1979 and the native 
population in 1979 shows that most recent immigrarit groups have a 
sizable disadvantage in the labor market upon arrival. Even if their 
earnings rose at rates equal to those experienced by the more skilled 
cohort of the 1960s, these immigrants would require many decades 
to reach parity with (let alone surpass) the earnings of comparable 
native workers. 

These findings, which are based on a single study, must be 
qualified until alternative explanations are empirically disproven 
(39). Since Census enumeration rates improved substantially be- 
tween 1970 and 1980, many individuals "missed" in 1970 were 
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likely to  be counted in 1980. That underenumeration is correlated more, the residential concentration of immigrants means that the tax 
with low socioeconomic status would create the impression of a burdens are not evenly shared by political and administrative units; 
downward shift in the skill level of immigrants. Finally, part of the hence the assessment of net average impacts, while accurate at the 
observed between-cohort differences may result from an increasing national level, may not adequately portray the distribution of  
proportion of undocumented migrants in successive cohorts, but the welfare costs across areas. 
magnitude of this effect cannot be estimated with any confidence. But this is only one side of  the story. Assessing the impact of 

immigrants on social expenditures also involves factoring their tax 
contributions into the svstem of  costs and benefits. Data on  tax 

Immigrants' Use of Transfer Income 
As in the past, looming large in the recent policy debates is the 

question of whether immigrants become public dependents. The 
data here are spotty. Available studies, diverse in their methodolo- 
gies, data, and subgroup comparisons (Table 4), are inconclusive 
about immigrants' use of  transfer payments. Comparisons among 
statistically similar native- and foreign-born families show that the 
likelihood of receipt of welfare income is lower for the latter, and 
more so for recent immigrants than it is for earlier arrivals (40, 41). 
However, these standardized comparisons are somewhat mislead- 

contributions of immigrants are not available, and efforts to  derive 
them would be at least as imprecise as the estimates of illegal 
immigration. The economic contributions that immigrants make 
through their high rates of labor force participation ( lo) ,  even at 
incomes below the national average, offset their impact on  social 
expenditures, including medical, educational, and other publicly 
financed services. Available evidence on  this question is even sparser 
than that about immigrants' participation in social entitlement 
programs. 

ing. ~ a t a  from the 1980  ensi is (which are nationally repre- 
sentative) show that H i s ~ a n i c  and Asian immigrant families were Summary and Conclusion 

" 
marginally more likely to  have received means-tested transfer in- 
come (public assistance) in 1979, but this was not the case for non- 
Hispanic white o r  black families (Table 5); also, average payment 
levels, conditioned upon receipt in 1979 show n o  clear pattern 
according to either nativity o r  to  national origin (Table 5) (40-44). 

Because of the diverse estimates of the extent to  which various 
groups of immigrants use transfer income (Table 4), some caution 
must be exercised in making inferences about economic conse- 
quences. If future immigration waves consist largely of individuals 
with low skill levels and limited income prospects, then the aggre- 
gate public dependency burden of immigrants potentially could 
increase because the share offamilies eligible for transfer income and 
their average benefit levels could rise. Higher poverty rates among 
immigrant Hispanic and Asian families in comparison with their 
native counterparts (Table 5) support this interpretation. Further- 

In assessing the economic consequences of immigration, our 
review of  empirical evidence about the size of contemporary flows, 
immigrants' impact on  the labor market, and their use of transfer 
income led to  the following conclusions. 

1) Although the volume of immigration has increased apprecia- 
bly in recent decades, there is n o  basis for concluding that it has 
exceeded the growth rate o r  absorptive capacity of the U.S. labor 
force. 

2) The negative impacts of  immigrants on  the earnings of native 
workers are quite small. 

3) Immigrants who arrived during the 1970s are, on  average, less 
skilled than those who arrived earlier, and their earnings d o  not rise 
as rapidly as previously thought, but this generalization varies 
according to national origin. This finding is consistent with descrip- 
tive historical accounts about the changing socioeconomic and 

Table 4. Immigrants' use of transfer payments-a summary of empirical evidence. 

Data and sample Methodology Immigrants' use of transfers Reference 

1976 Survey of Income and Education: Maximum likelihood (probit) estimates of Relative use measures 
families headed by couples or single probability of receipt of public Welfare income: 20-40% lower use rate* 
women assistance and social security income Social security income: 6-30% lower use 

(40) 

rate for recent cohorts, and 10-22% 
higher use rate for earlier immigrants* 

1980 Census microdata files, 5: 100 Maximum likelihood (logit) estimates of Asian immigrants: 2-4% higher use ratet 
sample: families whose heads are probability of receipt of public White immigrants: 1-2% lower use ratet 

(41 

black, white, Hispanic, Asian assistance income Hispanic immigrants: 6-9% lower use rate? 
Black immigrants: 9-18% lower use ratet 

1976 Survey of Income and Education, Estimation of average value of services Lower use of all types of public services 
households with foreign-born heads used by successive cohorts from cross- for first 12 years following entry, 

(42) 

versus households with native heads sectional data relative to natives 
1975 survey of 793 apprehended aliens Descriptive univariate tabulations Ever use measures 

at 19 detention centers Welfare, < 1% 
Food stamps, <2% 
Unemployment insurance, <4% 

Random survey of four Mexican Descriptive tabulations by legal status and Documented migrants 
communities, former and current length of U.S. residence Food stamps and welfare, 10-13% 
migrants, both legal and illegal Unemployment insurance, 55% 

Social security, 14% 
Undocumented migrants 

Food stamps and welfare, 2-3% 
Unemployment insurance, 14% 
Social security, 2% 

*Comparisons to nauve whites +Comparisons to nauves of l ~ k e  ethniclty 
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Table 5. Poverty status, receipt of public assistance, and mean public 
assistance payments by nativity and race or ethnicity of the heads of 
households in 1979 (41). 

Status White Black Hispanic Asian 

Percentage of immigrants 
Percentage below poverty level 

Native 
Immigrant* 
AU 

Percentage receiving public assistance 
Native 
Immigrant* 
AU 

Mean public assistance income($)S 
Native 
Immigrant 
AU 

*If either the head, the spouse, or both are foreign born. tconditioned upon 
receipt in 1979. 

demographic composition of immigrants admitted since 1968, 
when the 1965 Amendments to the Immigration and Nationality 
Act went into effect. Two qualifications must be reiterated. First, the 
labor market experiences of recent immigrants, if judged to be 
different from those of earlier arrivals, may also reflect the sluggish 
character of the U.S. economy during the 1970s, particularly during 
the mid-period recession. Second, the observed cohort effects may 
reflect selective emigration or improved enumeration practices. 

4) Finally, Hispanic and Asian immigrants as a group are more 
likely to receive transfer income than are natives. This result reflects 
the greater pervasiveness of poverty among the foreign born rather 
than a higher propensity of foreign-born persons to participate in 
public assistance programs compared to (statistically) comparable 
natives. 

Contemplation of the policy implications of these findings brings 
us full circle to our opening quotations. Contemporary worries 
about immigrants taking jobs away from native workers, about their 
potential drain on social expenditures, and about their prospects for 
becoming fully assimilated into the U.S. labor market are reminis- 
cent of those that were pervasive at the turn of the century, and 
before. 

It is unlikely that any reforms-whether sweeping or superficial- 
will resolve the irreconcilable conflicts inherent in an immigration 
policy that strives to balance political, economic, social, hurnanitar- 
ian, and philosophical considerations. The policy dilemma does not 
admit simple solutions, as Abrams and Abrams note, ". . . (1)f we 
emphasize the economic role of immigration and admit more and 
more skilled workers, we sacrifice the goal of reuniting families; if 
we stress (as is now the case) the admission of relatives, we lose 
control of the effect of immigration on our labor markets. If we 
admit highly skilled immigrants, we may be hurting their home 
countries and our own less privileged citizens; if we fail to admit the 
highly skilled applicants, we deprive our country of their badly 
needed talents" (35). How these conflicts will be resolved in the next 
round of legislative reforms remains to be seen, but the evidence we 
have presented provides some basis for concern. That the volume of 
immigration has grown and changed in fundamental ways at a 
minimum suggests a need to reconsider the economic implications 
of the existing admission criteria. 
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New Strong Cement Materials: 
Chemicallv Bonded Ceramics 

New cements developed in recent years have strengths 
that are greater by an order of magnitude than those of 
conventional hydraulic cements. These low-temperature 
materials, whose strengths approach those of many tradi- 
tional high-temperature ceramics, are termed chemically 
bonded ceramics. The different routes to generating 
strong cementitious materials, including warm pressing, 
chemical modification, high-shear mixing with polymer 
additions. and the makine of fiber and varticulate com- 
posites, &e reviewed. ~Gength, toug&ess, durability, 
impermeability, and abrasion resistance of these new 
maierials have- been greatly improved, as have certain 
electrical and acoustical properties. 

N EW DEVELOPMENTS I N  THE MAKING OF VERY STRONG 
cements have resulted from (i) modifying cement composi- 
tions (and the associated hydration, consolidation, and 

densification processes) and (ii) manipulating the microstructures. 
Together, these developments have produced about tenfold en- 
hancements in their properties which approach those of many 
traditional ceramics or modern composites. These materials are 
called chemically bonded ceramics (CBCs) which refers to the 
bonding that takes place in a chemical reaction at low temperature, 
as opposed to fusion or sintering at elevated temperature. The 
bonding in such CBCs is a mixture of ionic, covalent, and van der 
Waals bonding, with the ionic and covalent dominating; in tradi- 
tional cement hydration products, van der Waals and hydrogen 
bonding dominate. In this article I discuss first conventional ce- 
ments and then different types of CBCs and the new brittle matrix 
composites. Finally, a brief perspective on the future of these 
materials is presented. 

Portland and other cements-and the concretes made by combin- 

ing them with different kinds of aggregates-are used in larger 
quantities than any other man-made materials (1, 2). Such cements 
offer modest strength and stiffness in compression but are weak in 
tension and severely lacking in toughness. Yet even with the 
extremely primitive cement technology that prevailed in ancient 
times, Greek cisterns and the remarkable Colosseum and Pantheon 
in Rome have lasted for 2000 to 3000 years (3 ) .  

Normal hydraulic (or portland) cement powder has four major 
components: tricalcium silicate (Ca3Si05), dicalcium silicate 
(Ca2Si04), tricalcium aluminate (CagY206), and calcium alurnino- 
ferrite solid solution (Ca2FexA12-,05). Small amounts of gypsum 
(CaS04.2H20) and other minor components, such as alkali sulfates, 
are also present. When mixed with water, cement undergoes an 
exothermic hydration-hydrolysis reaction. Immediately after the 
paste is formed, there is a period of time-several hours-in which 
to finish shaping the desired object in a simple fashion at room 
temperature, before the setting reaction precludes further handling. 

The reaction rate and consequent rate of heat evolution are a 
function of the total chemical composition, the crystal chemistry of 
the cement minerals, the fineness of the powder, and the tempera- 
ture of setting. Setting and hardening are the result of a complex 
sequence of processes (Fig. 1) .  Hardened cement paste has a finely 
intergrown microstructure dominated by the major binding compo- 
nent, a very high surface area, and submicrometer-sized noncrystal- 
line fibers or particles of calcium silicate hydrate (CSH). These grow 
between and link together larger crystallites and residual anhydrous 
cement grain cores and their perimeters, leaving a microporous 
material with minimal interconnected capillaries. 

The solidification of cement paste is a constant-volume process. 
When high-density cement particles are mixed with low-density 
water, they react to form a solid hydration product consisting of 
solids of intermediate density and interspersed residual porosity. 
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