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This paper attempts to identify job networks among Mexican migrants in the
U. S. labor market. The empirical analysis uses data on migration patterns and
labor market outcomes, based on a sample of individuals belonging to multiple
origin-communities in Mexico, over a long period of time. Each community’s
network is measured by the proportion of the sampled individuals who are located
at the destination (the United States) in any year. We verify that the same
individual is more likely to be employed and to hold a higher paying nonagricul-
tural job when his network is exogenously larger, by including individual �xed
effects in the employment and occupation regressions and by using rainfall in the
origin-community as an instrument for the size of the network at the destination.

I. INTRODUCTION

Economists have taken a very favorable view of nonmarket
institutions in recent years. The general perception is that these
institutions emerge in response to market failure, harnessing
social ties to avoid information, enforcement, and coordination
problems. While nonmarket institutions may be more prevalent
in developing countries, where market imperfections tend to be
more severe and pervasive, a strong implication of this view is
that these institutions should also be observed in those sectors of
the modern economy in which markets function imperfectly.

In this paper I attempt to identify network effects among
Mexican migrants in the U. S. labor market. While community
networks serve many roles, my speci�c objective is to test
whether the network improves labor market outcomes for its
members. There is an old and extensive literature in labor eco-
nomics that documents the importance of friends and relatives in
providing job referrals (see Montgomery [1991] for a review).
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Within the labor market we would expect these network effects to
be stronger in migrant communities [Borjas 1992]. Migrants are
by de�nition newcomers in the labor market, and so will be more
susceptible to the information problems that generate a need for
job referrals in the �rst place. Migrant communities also tend to
be more socially cohesive. The application that I have chosen
would thus seem to be ideally suited to test for the presence of
network effects in the U. S. economy.1

The bulk of the data used in this paper comes from the
Mexican Migration Project (MMP), conducted jointly by research-
ers based in Mexico and the United States since 1982 (see Massey
et al. [1987] for details of the study). In this project a small
number of Mexican communities are surveyed each year. Each
community is surveyed once only, and a retrospective history of
migration patterns and labor market outcomes is obtained from
typically 200 randomly sampled household heads. Setting aside
recall and sampling issues for the time being, this leaves the
econometrician with a panel data set of individual location deci-
sions and labor outcomes, from multiple communities, over a long
period of time.

The communities in the sample are drawn from a region in
Southwestern Mexico that has traditionally supplied between
half and three-quarters of the Mexican migrants to the United
States [Bustamante 1984; Jones 1984]. Migration from this re-
gion tends to be recurrent: individuals move back and forth be-
tween Mexico and the United States, and only a small fraction
settle permanently abroad. If the individual’s network at the
destination consists of other migrants from his origin-community,
then this tells us that both the size and the vintage of the network
will be changing over time. I use this variation within the com-
munity over time rather than across communities to estimate the
network effects in this paper.

Using variation within each origin-community’s network
over time to identify network effects has two major advantages.
First, the network at the destination is drawn from a well-de�ned

1. The fact that the majority of Mexican migrants (67 percent in the data) are
undocumented would only reinforce the use of such informal recruitment chan-
nels. For interesting recent studies on social interactions in the U. S. labor
market, and migrant networks, see Topa [2001] and Bertrand, Luttmer, and
Mullainathan [2000], respectively.
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and well-established social unit: the origin-community.2 Massey
et al. [1987] use both quantitative and ethnographic data to study
network relationships among migrants. They �nd that most re-
lationships are based on kinship, friendship, and in particular,
paisanaje (belonging to a common origin-community). Ties among
paisanos actually appear to strengthen once they arrive in the
United States, and this sociological change is reinforced by the
emergence of community-based institutions, such as soccer clubs,
which bring the migrants together.

The second advantage of my estimation strategy is that the
econometrician is in a position to control for both selectivity in the
migration decision, as well as for the endogeneity of the network
itself, in the employment regression. The individual migrant’s
network is measured by the proportion of sampled individuals in
his community who are located at the destination (the United
States), at each point in time. The basic speci�cation of the
regression equation includes the size of the network, the individ-
ual’s unobserved ability, and unobserved labor market shocks, as
determinants of the migrant’s labor outcome in the United States.
If migration is based on both the individual’s ability as well as the
size of the network at the destination, then changes in the size of
the network will be associated with compositional change in the
pool of migrants, biasing the estimated network effects. Since we
have panel data, this selection bias can be corrected by including
individual �xed effects in the employment regression, under the
assumption that individual ability does not vary over time.

While �xed effects control for the individual’s unobserved
ability, network size could also respond to unobserved shocks in
the U. S. labor market. For example, positive shocks at the
destination could induce additional migration, biasing the net-
work effect upward. Alternatively, improved labor market condi-
tions could hasten the speed at which migrants achieve their
target savings, increasing the rate of departure among the more
established members of the network and biasing the network
effects in the opposite direction. Individual �xed effects do not
solve the problem in this case. What we need, to avoid this
simultaneity bias, is a statistical instrument that determines
changes in the size of the network but is uncorrelated with labor

2. In contrast, previous studies based in the United States have typically
used administrative or census boundaries to de�ne social units [Case and Katz
1991; Glaeser, Sacerdote, and Scheinkman 1996; Borjas 1995; Bertrand, Luttmer,
and Mullainathan 2000; Topa 2001].
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market shocks in the United States. A major innovation of this
paper is the use of rainfall in the origin-community (collected
from local weather stations) as an instrument for the size of the
migrant network at the destination.3

The empirical analysis begins with employment status as the
outcome of interest. After controlling for individual �xed effects
and year effects, we �nd that current (period t) employment in
the United States is negatively correlated with distant-past (pe-
riod t 2 3 to t 2 6) rainfall in the individual’s Mexican commu-
nity. In contrast, recent-past (period t to t 2 2) rainfall has little
effect on employment.

Why is an individual located in the United States more likely
to be employed if rainfall in his Mexican origin community was
low more than three years ago? Rain-fed agriculture is the major
occupation in the Mexican origin-communities, and we will �nd a
strong negative correlation between rainfall at the origin and
(immediate) migration to the United States. The results (with
�xed effects) just described tell us that lower than average rain-
fall more than three years ago would have induced greater than
average migration at that time, which translates into a greater
than average pool of established migrants today. These estab-
lished migrants are able to provide job referrals for other mem-
bers of the network, leading to higher than average employment
levels among the migrants in the community.4 This interpreta-
tion of the results will be later borne out in the corresponding
Instrumental Variable (IV) employment regression as well, with
distant-past (recent-past) rainfall instrumenting for established
(new) migrants at the destination, where we see that it is the
number of established migrants that determines employment
levels in the network.

We complete the empirical analysis by replacing employment

3. As Manski [1993, 2000] has pointed out repeatedly, the fundamental
problem with much of the literature on social interactions is its inability to control
for correlated unobservables within the community, which would be the labor
market shocks in this application. Recently, however, a number of papers have
used an experimental approach to identify social effects [Katz, Kling, and Lieb-
man 2001; Ludwig, Duncan, and Hirsch�eld 2001; Sacerdote 2001; Du�o and Saez
2002; Miguel and Kremer 2002]. Taking a similar approach, I use random rainfall
variation to identify the network effects in this paper.

4. Low distant-past rainfall increases the number of older migrants in the
network, which could in turn increase average employment levels if individuals
are independently more likely to �nd jobs as they gain exposure at the destina-
tion. However, employment regressions presented later show that migrants who
have just arrived at the destination are also more likely to be employed when
distant-past rainfall is low, ruling out this alternative explanation.
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status with the individual’s occupation as the outcome of interest.
Migrants in nonagricultural jobs earn substantially more than
the agricultural workers in our sample: Their annual income (in
2001 US dollars) is on average $12,000, versus $8,700 for the
agricultural workers. My strategy to establish that the network is
actively channeling its members into preferred nonagricultural
jobs is to investigate whether the same individual is more likely
to hold a nonagricultural job when his network is exogenously
larger, by including individual �xed effects in the occupation
regression and by using rainfall at the origin as an instrument for
the size of the network at the destination. We will see that low
rainfall at the origin increases the probability that the migrant
will be occupied in a nonagricultural job, but once again with a
lag. The network not only �nds jobs for its members, it also
channels them into higher paying occupations.

The empirical analysis in this paper provides us with a �rst
glimpse of a remarkable institution. The number of Mexican
migrants in the United States is dif�cult to estimate since so
many of them are undocumented, but 2.3 million Mexicans ap-
plied for the amnesty offered by the Immigration Reform and
Control Act (IRCA) in 1986 [Bean, Vernez, and Keely 1989]. We
would expect the number of Mexicans living in the United States
at any point in time over the past couple of decades to be at least
as high as that. Migration from Mexico tends to be recurrent—the
typical migrant in our sample will spend three–four years in the
United States before returning home after a single migration
spell. This tells us that millions of individuals in Mexico must
form the pool of workers that supplies low-skill labor to the
United States.

How do these workers �nd jobs when they arrive? Our results
tell us that it is the more established members of the network
that provide most of the referrals and the support. In this decen-
tralized equilibrium there are always enough established mi-
grants at the destination, but it is a different group of individuals
that provides this support from one period to the next. Thus, the
migrant will typically be matched with a completely different
group of individuals from his community on each trip to the
United States. A very dense web of social ties must necessarily be
in place for the network to function so well without repeated
interactions between individuals at the destination.

Our results tell us that the network signi�cantly improves
labor market outcomes among its members. Unemployment lev-
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els among the migrants in the sample are quite low, around 4
percent. My most conservative estimates suggest that if we were
to exogenously shut down the networks, but leave migration
patterns unchanged, these levels would increase substantially,
up to nearly 10 percent. Similarly, nonagricultural jobs account
for 51 percent of all jobs at the destination. If we were to shut
down the network, this statistic would decline to 32 percent. This
is just a simple thought exercise; we would never expect to see
such large changes in equilibrium since migration would decline
in this case. These results nevertheless tell us that network
effects are economically very signi�cant, at least in the particular
segment of the economy that we are looking at. While we are
accustomed to thinking of social networks as being a feature of a
developing economy, our results suggest that networks could play
an important role in the modern economy as well.

The paper is organized in seven sections. Section II describes
the institutional setting that the migrants operate in. Section III
provides a motivation for the presence of networks in the labor
market, and Section IV discusses the identi�cation of network
effects. Section V presents the estimation results with employ-
ment as the outcome of interest, while Section VI studies the
choice between agricultural and nonagricultural jobs. Section VII
concludes.

II. THE INSTITUTIONAL SETTING AND THE DATA

Migration from Southwestern Mexico to the United States
began in 1885, when the �rst rail line reached the region. This
period coincided with the closure of labor migration from China
and Japan, and Mexican workers were actively recruited, particu-
larly in U. S. mining and agriculture, from the turn of the century
onward. This trend continued over the �rst half of the twentieth
century, and especially during the Bracero Accord (temporary
work arrangement) from 1942 to 1964 [Cardoso 1980]. Four
states in Southwestern Mexico—Jalisco, Michoacan, Guanajuato,
and Zacatecas—accounted for 45 percent of all bracero migration
between 1951 and 1962 [Craig 1971], and this region continues to
supply the majority of Mexican migrants to the United States
today [Durand, Massey, and Charvet 2000].5

5. The states in this region include Jalisco, Michoacan, Zacatecas, Colima,
Aguascalientes, Nayarit, San Luis Potosi, and Guanajuato. With the exception of
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In this section I use the Mexican Migration Project (MMP)
data to describe the setting in which migration occurs in our
communities. Each community in the MMP data set is surveyed
only once, and retrospective information is collected from typi-
cally 200 household heads over a long period of time. Much of the
analysis in this paper restricts attention to the �fteen years prior
to the survey year in each community. Communities that display
no change in employment over the sample period do not contrib-
ute to the identi�cation of the network effects, since �xed effects
are included in all the regressions in this paper. Excluding these
communities, as well as communities for which rainfall data are
unavailable, we are left with 24 communities in seven states:
Jalisco, Guanajuato, San Luis Potosi (SLP), Michoacan, Zacate-
cas, Nayarit, and Colima.

In the discussion that follows, I study the characteristics of
these origin communities, the pattern of settlement in the United
States, the nature of migrant activity, and the role of the network
in providing employment in the United States, separately by
state. The person-year is typically treated as the unit of observa-
tion, and we will compute descriptive statistics over the full
sample period (the �fteen years prior to the survey-year in each
community), for community-years in which rainfall data are
available with a six-year lag, to be consistent with the regressions
reported later. While we often use all the available person-years,
in some cases we restrict attention to observations at home in
Mexico, or abroad in the United States. Some of the descriptive
statistics will also be computed with the community-year as the
unit of observation. The patterns that I describe below match well
with other studies, mostly by anthropologists and sociologists,
which have been conducted in the area.

II.A. Economic Conditions at the Origin

We begin in Table I, Panel A, with the basic characteristics of
the individuals in our sample. Note that at this point we are using
person-years in the United States and in Mexico. We see that the
household heads tend to be in their forties, over the sample
period. Most are married, and fertility rates appear to be fairly
high. Notice that education levels are very low, just �ve years of

Aguascalientes, all the other states are represented in our sample of communities,
which I describe below.
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schooling on average, which suggest immediately that employ-
ment opportunities in the United States will be limited to low-
skill jobs. All of these patterns appear to be uniform across the
sending states.

Turning next to the occupational patterns at the origin in
Panel B, based on person-years in which individuals are located
at home over the sample period, we see that agriculture is the
main occupation in all the states except Guanajuato. That state
has a tradition of silver craftsmanship and leatherwork (around
the city of Leon), which may also explain the importance of
“Skilled Manual” in column (3).6 Southwestern Mexico is rela-
tively undeveloped, and given the low education levels that we
saw above, it is not surprising that agriculture and manual labor
are the dominant activities in the origin communities. Notice
also, from Panel C, that the fraction of irrigated land tends to be
very low in these communities, which suggests that there has
been very limited investment in agriculture. For the purpose of
our statistical analysis, the observed dominance of rain-fed agri-
culture in the local economy is fortunate, since this suggests
that migration is very likely to respond to rainfall shocks at the
origin.7

II.B. Employment and Location Patterns at the Destination

We saw in Table I that education levels in the sample were
very low, and that the main occupations in the origin communi-
ties were agricultural work and manual labor. Restricting atten-
tion now to person-years in which individuals are located at the
destination, in Panel A of Table II, we would predict a similar
occupational pro�le in the United States as well. As expected,
agriculture is the dominant occupation (except for migrants from
San Luis Potosi), followed by unskilled manual labor. These are
low-skill activities associated with little human capital accumu-
lation on the job, which supports the view that I take later in the
paper that the migrant’s ability in the United States is effectively
constant over time.

Turning to location patterns in Table II, Panel B, we see that
the migrants in our communities end up at a fairly limited num-

6. Note that the results that I report later in the paper are robust to the
exclusion of Guanajuato from the sample.

7. The coef�cient of variation for rainfall within a community, averaged over
all 24 communities, is 0.21. We will see later that this variation is suf�cient to
identify the network effects of changes in the level of migration over time.
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ber of U. S. destinations over the sample period.8 California is
clearly the dominant destination region, and within that state,
Los Angeles and to a lesser extent the San Joaquin Valley and
San Diego attract the most migrants. However, notice the enor-
mous variation across origin states in Panel B. As an example,
take the second destination zone, San Francisco: 21 percent of the
migrants from Michoacan locate there, yet the proportion of mi-
grants from the other six states that locates there never exceeds
8 percent. To take another example, 27 percent of the migrants
from Jalisco and only 1 percent of the migrants from San Luis
Potosi (SLP) settle in San Diego. When it comes to locating in
Houston, this pattern is reversed: 1 percent of the migrants from
Jalisco and 16 percent of the migrants from SLP settle there. We
saw in Table I that individual characteristics are fairly uniform
across the origin states, which are all located in one region of
Mexico, yet the wide variation in location patterns in the United
States continues to be observed as we move down from row to row
in Panel B, consistent with the view that historical accident may
often play an important role in the formation of community-based
migrant networks.9

Previous versions of the paper also described the location
pattern within each community in some detail. Individual com-
munities do not channel all their migrants to a single destination
zone. Instead, it appears that the community establishes itself at
a limited number of destination zones in the United States (typi-
cally three), with a tight spatial concentration within each zone
(on average 90 percent of the migrants from the community locate
in the same SMSA). I do not formally model the spatial distribu-
tion of the community network in this paper, but will take ac-
count of these patterns later in the estimation section.

II.C. Individual Migration Patterns

In the preceding section we studied how communities locate
themselves in the United States. We now turn our attention to
individual migration patterns over the sample period. I begin
with the most basic migration statistics in Panel A of Table III.
Roughly 12 percent of the observations in each community-year

8. The number of observations in Panel B is slightly lower than what we use
later in the employment regressions at the destination because the exact location
in the United States is missing for a few migrants.

9. Carrington, Detragiache, and Vishwanath [1996] describe similar migra-
tion patterns in the United States during the Great Black Migration.

559NETWORKS IN THE MODERN ECONOMY



T
A

B
L

E
II

I
IN

D
IV

ID
U

A
L

M
IG

R
A

T
IO

N
P

A
T

T
E

R
N

S

O
ri

gi
n

st
at

e:
F

ul
l

sa
m

pl
e

Ja
li

sc
o

G
u

an
aj

ua
to

S
L

P
M

ic
h

oa
ca

n
Za

ca
te

ca
s

N
ay

ar
it

C
ol

im
a

(1
)

(2
)

(3
)

(4
)

(5
)

(6
)

(7
)

(8
)

P
an

el
A

:m
ig

ra
ti

on
an

d
em

pl
oy

m
en

t
%

m
ig

ra
n

ts
11

.4
7

10
.5

1
6.

79
11

.9
0

12
.3

7
17

.7
1

6.
92

4.
64

(8
.2

8)
(7

.6
5)

(3
.6

9)
(7

.5
8)

(4
.2

0)
(1

0.
18

)
(1

.3
3)

(1
.1

0)
%

ne
w

m
ig

ra
n

ts
5.

17
5.

49
3.

09
4.

31
5.

87
7.

12
4.

18
2.

82
(3

.7
8)

(3
.9

7)
(2

.0
0)

(3
.2

5)
(2

.7
7)

(4
.6

1)
(1

.4
6)

(0
.8

6)
%

es
ta

bl
is

h
ed

m
ig

ra
n

ts
6.

31
5.

02
3.

70
7.

59
6.

50
10

.5
8

2.
75

1.
83

(5
.1

9)
(4

.2
7)

(2
.1

0)
(4

.5
7)

(1
.9

3)
(6

.5
7)

(0
.6

4)
(0

.5
1)

%
em

pl
oy

m
en

t
in

th
e

U
ni

te
d

S
ta

te
s

95
.6

6
96

.3
8

96
.3

5
92

.9
5

97
.4

0
95

.6
6

92
.3

9
95

.8
3

%
em

pl
oy

m
en

t
in

M
ex

ic
o

86
.4

8
90

.4
8

87
.0

7
82

.0
1

90
.1

7
84

.2
3

82
.5

0
88

.0
1

P
an

el
B

:i
nd

iv
id

u
al

m
ig

ra
ti

on
pa

tt
er

ns
ov

er
th

e
sa

m
pl

e
pe

ri
od

A
vg

.
n

um
be

r
of

tr
ip

s
1.

35
1.

45
1.

22
1.

30
1.

29
1.

38
1.

34
1.

21
(0

.6
9)

(0
.7

7)
(0

.5
4)

(0
.5

6)
(0

.5
9)

(0
.7

3)
(0

.6
9)

(0
.6

3)
A

vg
.

du
ra

ti
on

at
de

st
in

at
io

n
(y

ea
rs

)
3.

57
3.

36
2.

59
4.

16
3.

10
4.

08
3.

18
2.

98
(3

.5
7)

(3
.5

3)
(2

.4
1)

(3
.4

7)
(2

.9
2)

(4
.0

4)
(3

.3
5)

(3
.0

9)
%

w
it

h
1

tr
ip

74
.5

0
69

.2
3

84
.2

1
74

.2
6

75
.2

5
72

.9
2

76
.0

0
85

.7
1

%
w

it
h

2
tr

ip
s

17
.8

5
19

.6
6

9.
87

22
.7

7
21

.7
8

18
.2

9
16

.0
0

10
.7

1
%

w
it

h
3

tr
ip

s
5.

83
8.

12
5.

92
1.

98
0.

99
6.

94
6.

00
3.

57
%

w
it

h
4

tr
ip

s
1.

55
2.

99
0.

00
0.

99
1.

98
1.

16
2.

00
0.

00
%

w
it

h
5

tr
ip

s
0.

27
0.

00
0.

00
0.

00
0.

00
0.

69
0.

00
0.

00
N

u
m

be
r

of
ob

se
rv

at
io

n
s

10
98

23
4

15
2

10
1

10
1

43
2

50
28

S
ta

nd
ar

d
de

vi
at

io
n

s
ar

e
in

pa
re

nt
he

se
s.

P
an

el
A

be
gi

ns
by

co
m

pu
ti

ng
th

e
fr

ac
ti

on
of

th
e

co
m

m
un

it
y

th
at

is
lo

ca
te

d
at

th
e

de
st

in
at

io
n

in
ea

ch
co

m
m

un
it

y-
ye

ar
.

A
n

in
di

vi
du

al
is

lo
ca

te
d

at
th

e
de

st
in

at
io

n
if

he
sp

en
t

m
or

e
th

an
on

e
m

on
th

in
th

e
U

n
it

ed
S

ta
te

s
in

a
gi

ve
n

ye
ar

.
A

ne
w

m
ig

ra
nt

re
fe

rs
to

a
pe

rs
on

-y
ea

r
in

w
hi

ch
th

e
in

di
vi

du
al

w
as

lo
ca

te
d

co
n

ti
n

uo
u

sl
y

at
th

e
de

st
in

at
io

n
fo

r
le

ss
th

an
th

re
e

ye
ar

s.
E

st
ab

lis
he

d
m

ig
ra

nt
s

ar
e

lo
ca

te
d

co
nt

in
uo

u
sl

y
at

th
e

de
st

in
at

io
n

fo
r

th
re

e
or

m
or

e
ye

ar
s.

S
u

bs
eq

u
en

tl
y,

th
e

em
pl

oy
m

en
t

ra
te

is
co

m
pu

te
d

fo
r

pe
rs

on
-y

ea
rs

in
w

hi
ch

in
di

vi
du

al
s

ar
e

lo
ca

te
d

at
th

e
de

st
in

at
io

n
an

d
th

e
or

ig
in

,r
es

pe
ct

iv
el

y.
T

he
in

di
vi

du
al

is
em

pl
oy

ed
if

he
w

or
ks

m
or

e
th

an
on

e
m

on
th

in
th

e
ye

ar
.

P
an

el
B

fo
cu

se
s

on
th

e
10

98
in

di
vi

du
al

s
w

ho
m

ig
ra

te
at

so
m

e
po

in
t

du
ri

ng
th

e
sa

m
pl

e
pe

ri
od

.T
he

re
ar

e
44

50
in

di
vi

du
al

s
in

th
e

fu
ll

sa
m

pl
e.

N
ot

e
th

at
th

e
in

di
vi

du
al

is
no

w
th

e
un

it
of

ob
se

rv
at

io
n.

560 QUARTERLY JOURNAL OF ECONOMICS



over the sample period are located in the United States. The
MMP data are coded so that the United States is listed as the
location for any person-year in which the individual spent longer
than one month at the destination. Thus, a migrant with seasonal
employment who returns home for a few months each year is still
treated as being at the destination continuously. About 55 per-
cent of the migrants are “established” migrants, where an estab-
lished migrant is de�ned as a worker who has located continu-
ously at the destination for three or more years (a justi�cation for
the three-year cut-off is provided later in Section V). Finally, the
MMP data are coded so that an individual listed as being located
at the destination in a given year, is also listed as being employed
if he held a job for at least one month in the United States. The
unemployment rate, for person-years in which the individuals are
located at the destination, is just over 4 percent over the sample
period.10 In contrast, the corresponding unemployment rate in
Mexico is nearly 14 percent. Looking across columns in Panel A,
notice that there is considerable variation across origin states in
these statistics.

Turning next to Panel B, we �rst focus on individuals who
migrate at some point during the sample period. The average
number of trips is well over one, and the average duration at the
destination is roughly 3.5 years. This tells us immediately that
there must be considerable movement back and forth between the
origin and the destination, despite the fact that most of the
migrants are undocumented (67 percent of the person-years in
our sample). Looking at these migration patterns more closely,
while the majority of the migrants make a single trip to the
destination over the sample period, a substantial fraction make
two trips, and three, four, and even �ve trips (over a �fteen-year
period) are seen in the data.11

10. Unemployment rates among the migrants in our sample appear to be
very low, perhaps because they travel to the United States speci�cally to work.
They are also drawn from a region in Mexico that has supplied short-term workers
to the United States for nearly a century, so labor market networks in these
communities are likely to be well established, with correspondingly favorable
employment outcomes.

11. In previous versions of the paper we also reported how individual mi-
grants locate within the United States over multiple migration spells. Only about
54 percent of these migrants return to the same destination zone on each spell
over the sample period. Individuals do not appear to form lasting ties directly with
their employers in the United States. Instead, return migrants seem to take full
advantage of the multiple locations that their communities establish at the
destination to improve their employment prospects.
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II.D. Job Search at the Destination

The literature in labor economics and sociology is replete
with references to the importance of friends and relatives in
�nding employment in the U. S. labor market, across occupa-
tional categories and ethnic groups. For example, Rees [1966], in
an early study set in Chicago, found that informal sources ac-
count for about 50 percent of all hires in four white-collar occu-
pations, and 80 percent of all hires in eight blue-collar occupa-
tions. Similarly, Holzer [1988] found that friends and relatives
were the two most frequently used methods for �nding employ-
ment in the 1981 panel of the National Longitudinal Survey of
Youth (NLSY). The same job search patterns have been obtained,
with remarkable regularity, in study after study of the U. S. labor
market (Montgomery [1991], provides a summary).

Turning to migrant communities, we would expect the im-
portance of social ties in the job search process to be even stronger
in these groups. Certainly, the received evidence overwhelmingly
supports the view that friends and relatives, and particularly
those who belong to a common origin-community, are the main
source of information about jobs. Chavez [1992, p. 136], for in-
stance, tells the story of an undocumented Mexican migrant:
“Leonardo shared an apartment with seven other friends, all
paisanos from Sinaloa. Seven of the eight friends worked as
gardeners. The �rst two friends had been in the area for �ve
years, and provided referrals for employers for each of the sub-
sequent migrants, the last of whom migrated two years earlier.”
Over 70 percent of the undocumented Mexicans, and a slightly
higher proportion of the Central Americans, that Chavez inter-
viewed in 1986 found work through referrals from friends and
relatives. Similar patterns have been found in contemporary
studies of Salvadoran immigrants [Menjivar 2000], Guatemalan
immigrants [Hagan 1994], Chinese immigrants [Nee 1972; Zhou
1992], as well as historically during the Great Black Migration
[Gottlieb 1991; Grossman 1989; Marks 1989].

Direct evidence from the MMP accords perfectly with this
referral-based view of the job search process. The household
heads in our sample were asked how they obtained employment
on their last visit to the United States; individual search (23
percent), relatives (35 percent), and friends or paisanos (35 per-
cent), account for the bulk of the jobs that were obtained. If we
include relatives, friends, and paisanos in the network, then it is
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clear that social ties play a signi�cant role in obtaining employ-
ment among the migrants in the sample.

III. NETWORKS IN THE LABOR MARKET

My main objective in this section is to discuss conditions
under which networks emerge in the labor market, and to suggest
ways in which these networks function. Some simple testable
implications of network effects emerge from this discussion,
which also leads naturally to the discussion on the identi�cation
of network effects that follows in Section IV. This section is based
for the most part on a model of labor market networks that was
laid out in some detail in previous versions of the paper (available
from the author). Only one type of job is available to workers in
that model: the individual is either employed or unemployed. I
will relax this assumption at the end of this section since occu-
pational choice plays such an important role in the empirical
analysis.

III.A. Why Do Networks Emerge?

To generate a role for social networks in the labor market, we
must begin with a positive level of unemployment in equilibrium,
which could for instance be generated by exogenous job turnover.
The type of activities that our migrants are employed in, such as
agriculture and manual labor, are associated with frequent shifts
in demand, so job turnover is likely to be fairly high in this
setting.

While job turnover will generate a positive level of unemploy-
ment, it does not by itself motivate the emergence of a commun-
ity-based network. For that, we must introduce some sort of
information problem in the labor market. Here one way to pro-
ceed would be to consider a model of costly search, in which
unemployed workers bene�t from information about newly avail-
able jobs that they receive from the employed members of their
network [Carrington, Detragiache, and Vishwanath 1996].

Alternatively, we could shift the information problem to the
�rm. Suppose that the �rm is unable to identify a freshly hired
worker’s ability. If we make the usual assumption that the �rm is
unable to specify a performance-contingent wage contract, then it
would always prefer to hire a high ability worker when a new

563NETWORKS IN THE MODERN ECONOMY



position becomes available.12 The �rm could choose to enlist the
help of one of its incumbent workers in this case, to recruit able
workers from his network (as in Montgomery [1991]). The discus-
sion that follows will restrict attention to this adverse selection
model, since unobserved ability plays such an important role in
the identi�cation of network effects.

III.B. How Do Networks Function?

The simplest model of labor market networks with adverse
selection treats the composition of the network as exogenously
given. Assuming that ability is positively correlated within a
network, the proportion of high ability workers will be higher on
average in the incumbent high ability worker’s network, as com-
pared with the corresponding proportion in the market as a
whole. At least some �rms will use referrals in this case, drawing
randomly from the unemployed members of the incumbent work-
er’s network, instead of drawing from the pool of (all) unemployed
workers in the market.

We could imagine instead that the incumbent worker has
better information than the �rm about the ability of individuals
in his network. This information asymmetry would also generate
a role for referrals, with the incumbent worker searching pur-
posefully for high ability workers from his network. We could
relax the assumption that the composition of the network is
exogenous in this case, although this would be a more compli-
cated model to solve. In addition, we would need to ensure that
the incumbent worker has an incentive to refer the ablest indi-
vidual from his network’s unemployment pool to the �rm (see
Saloner [1985] for an analysis of this problem).

III.C. Who Contributes to the Network?

Focusing now on migrant networks, we would expect that it
is the older migrants, those who have been at the destination
longer, who contribute disproportionately to the network.

If migrants arrive at the destination without a job, then

12. Piece-rate contracts are rarely used in the U. S. economy, and among the
occupations that our migrants are employed in only agriculture is associated with
the use of such incentive schemes. Data from the 1997–98 National Agricultural
Workers Survey [U. S. Department of Labor 2000] suggest that only 20 percent of
agricultural workers are paid piece rates, with a slightly higher �gure (25 percent)
for certain crops such as fruits, nuts, and vegetables. With about 50 percent of our
migrants engaged in agriculture, these statistics tell us that only about 10 percent
will face piece-rate contracts.
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employment levels will be increasing in their duration at the
destination, as they gradually escape from the unemployment
pool (a detailed characterization of these employment dynamics
was provided in an earlier version of the paper). Older migrants
provide more referrals in this case simply because they are more
likely to be employed.

Further, among the employed migrants, older migrants will
on average have been employed longer by the �rms that hired
them. These workers will presumably have risen within the or-
ganizational hierarchy, or accumulated a �rm-speci�c reputation
over time, and so have more to lose if they are separated from
their �rms. The threat of separation, which helps ensure that the
incumbent worker only refers the ablest available workers from
his network, consequently has greater bite for the older workers.
This tells us in turn that the �rm will be more likely to use
referrals from such workers in equilibrium. Older workers con-
tribute more to the network in this case not necessarily because
they are more likely to be employed, but rather because they are
employed longer on average.

III.D. Who Bene�ts from the Network?

Evidently, it is individuals who would otherwise be unem-
ployed who bene�t most from the network.13 When �rms draw
randomly from the incumbent worker’s network, it is low ability
workers in networks with a large proportion of high ability work-
ers that bene�t most from the referrals.

When incumbent workers search purposefully for high abil-
ity recruits, only high ability workers will be referred in equilib-
rium. Now, it is individuals with unfavorable observed character-
istics, competent older migrants and women for instance, who
will bene�t most from the network.

III.E. Introducing Multiple Occupations

Up to this point, we have assumed that there are only two
labor market outcomes: the individual is either employed or un-

13. This need not be true if ability and network effects are complements, or
if individuals could self-select into networks. In that case, high ability workers
could end up bene�ting more from their network. The origin-community exoge-
nously determines the boundaries of the network in this application, and the
low-skill jobs that the migrants are employed in would seem to rule out the
complementarity assumption.
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employed. However, all of the preceding discussion would still
apply if multiple occupations were available in the labor market.

For example, suppose that two occupations— higher paying
nonagricultural jobs and lower paying agricultural labor—are
available. The network would now try to channel its members
into the higher paying nonagricultural jobs. Individuals are more
likely to occupy these coveted positions as they gain exposure at
the destination, so the more established members of the network
would also be better positioned to provide nonagricultural refer-
rals and channel individuals into preferred occupations. Here
again it would be individuals less likely to �nd nonagricultural
jobs on their own, those who are less educated for example, who
would bene�t most from the network.

Once we allow for multiple occupations, individuals might
wait to receive a preferred job, and larger networks could in
principle be associated with lower levels of employment. How-
ever, as long as switching jobs is suf�ciently easy (which would
seem to be the case for the kinds of jobs that our migrants hold),
a larger network should improve employment outcomes and
channel individuals into preferred occupations.

IV. IDENTIFYING NETWORK EFFECTS

My objective in this section is to discuss the biases that arise
with the estimation of network effects. I make three assumptions
to simplify the exposition, all of which will be relaxed later. First,
there are only two possible labor market outcomes: the individual
is employed or unemployed. Second, each individual works for
two periods only. Third, he makes an irreversible location deci-
sion at the beginning of his working life: he must choose between
the “origin” (his Mexican community) and the “destination” (the
United States). This location decision will depend on the returns
at the origin and the destination over the next two periods, so our
�rst task will be to describe these returns.

Begin with the employment outcome at the destination,
which is in general determined by the migrant’s ability, his du-
ration at the destination, the network effect, and employment
shocks at the destination. Leaving aside the individual’s duration
at the destination for the time being, the employment outcome for
individual i in period t can be expressed as

(1) Pr~Eit 5 1uXit 5 1! 5 bXt21 1 vi 1 Ct,
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where Eit 5 1 if the individual is employed, Eit 5 0 otherwise.
Xit 5 1 if the individual chooses to work at the destination, Xit 5
0 otherwise. Xt2 1 is the measure of migrants from his origin
community who moved to the destination in the previous
period.14 Individuals work for two periods, and we take it that
they provide referrals only in the second year of their working
life, so a single cohort provides referrals in each period. vi is an
idiosyncratic ability term which does not vary over time. Ct is an
employment shock that is common across individuals in the com-
munity but varies over time. Both vi and Ct are unobserved by
the econometrician, and we will see below that it is these terms
that create problems for consistent estimation of the network
effects, in the employment regression, by being correlated with
Xt2 1 .

The corresponding expression for the individual’s employ-
ment outcome in period t 1 1, Pr(Eit1 1 5 1 uXit1 1 5 1) is
obtained by replacing Xt2 1 with X t, and Ct with Ct1 1 . Xt,Ct1 1 are
unobserved by the individual when he chooses his location at the
beginning of period t, and we will see in a moment that this will
complicate his migration decision slightly.

Turning to the returns at the origin, we assume that the
individual will be employed in the traditional activity (farming).
Returns from farming depend on the weather, but not on the
individual’s ability:

(2) Pit 5 P~Z t!,

where Pit is the economic return at the origin and Zt is the
rainfall in period t. Introducing other determinants of P it in
equation (2) would not affect the discussion that follows in any
way. All that we require is a single variable that determines the
location decision exclusively through the returns at the origin, to
later use as an instrument for the size of the network. As before,
the expression for the returns in period t 1 1,Pit1 1 , is obtained
by simply replacing Zt with Zt1 1 . When computing these returns,

14. If we took the model laid out in the previous section seriously, then it is
only employed individuals who can provide referrals, and so the relevant network
size should be the measure of employed migrants at the destination. However, we
will see later that the network provides other support, such as �nancial assistance
and housing, as well. So it would seem more appropriate to use the measure of
migrants, regardless of their employment status, as the size of the network. The
discussion on identi�cation would follow through with either network measure,
and I will later verify that the estimated network effects are robust to the method
used to measure the network.
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the individual must account for the fact that Zt1 1 is unobserved
at the beginning of period t.

Normalizing so that the wage at the destination is unity, the
individual will locate at the destination if the expected return
there over the next two periods, net of moving costs, is higher
than the expected return at home.15 The complication that arises
immediately in this case is that the returns at the destination in
period t 1 1 depend on the measure of migrants that moves with
the individual in period t,X t, so there is a strategic element to the
individual’s location decision. In this case it is easy to verify that
a migration equilibrium for the cohort that starts working in
period t is characterized by a threshold ability v, such that all
individuals with ability greater than v will choose to locate at the
destination.

Under what conditions will a unique interior solution for v,
in which a positive fraction of the cohort locates at the destination
in each period, be obtained? To begin with, we must consider the
coordination problem that could arise when a suf�ciently large
fraction of migrants is required to sustain a viable network at the
destination: everyone in the cohort could choose to remain at
home in that case. To rule out this possibility, we need to assume
that a few of the highest ability individuals in each cohort will
always migrate, regardless of the (expected) size of the network at
the destination.

Once migration has been initiated, we must then consider the
possibility that the entire cohort could “tip over” and locate at the
destination (as in Carrington, Detragiache, and Vishwanath’s
[1996] characterization of migration with endogenous moving
costs). Starting with the highest ability migrant in a cohort, each
additional migrant will trade off the improvement in the perfor-
mance of the network, as a consequence of his own migration
decision, with his lower ability (relative to the migrant before
him). An interior solution for the threshold ability v will be
obtained as long as the decline in ability for each successive
migrant suf�ciently dominates the improvement in the perfor-
mance of the network as it expands.

Finally, we need to rule out “bumps” in the distribution,

15. We could think of another decision rule in which the individual waits for
a job opening at the destination (obtained through his network), before migrating.
But it is dif�cult to imagine that the individual would be able to get from his home
to the border, cross the border (most likely illegally), and then get to the job
destination in time to �ll the position.
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which could give rise to multiple equilibria. A uniform ability
distribution, together with the conditions described above, en-
sures that a unique interior solution for the threshold ability v
will be obtained with each cohort.

Once we have characterized the migration equilibrium, each
individual’s location decision is relatively easy to describe:

(3)

Xit 5 1 if vi $ v~Xt21,Ct,Et~Ct11!,Zt,Et~Zt11!!, Xit 5 0 otherwise,

where Et(C t1 1) is the predicted employment shock in period t 1
1, and Et(Zt1 1) is the predicted rainfall at the origin in period t 1
1. Et(Ct1 1),Et(Zt1 1) will in general be determined by the entire
history of employment shocks and rainfall shocks, up to period t.
Favorable conditions at the destination can support lower ability
migrants, so Xt2 1 ,Ct,E t(Ct1 1) will be negatively correlated with
v. In contrast, only high ability individuals migrate when rains
are plentiful at the origin, so Zt,E t(Zt1 1) will be positively corre-
lated with v.

Let the distribution of ability in any cohort be characterized
by the function F. In that case, the measure of migrants in period
t is given by the expression,

(4) Xt 5 1 2 F~v~X t21,Ct,E t~Ct11!,Zt,Et~Z t11!!!.

Working back one period, we can derive the corresponding
expression for Xt2 1:

(5) Xt21 5 1 2 F~v~Xt22,Ct21,Et21~Ct!,Z t21,Et21~Z t!!!.

We are now in a position to discuss the bias in the estimated
network effects in equation (1) that arises due to the unobserved
vi,Ct terms. Starting with the employment shock, we noted above
that favorable conditions at the destination are associated with a
lower ability threshold v. Thus, high C t2 1 in equation (5) is
associated with a lower v, and hence more migration Xt2 1. If the
employment shocks are (positively) serially correlated, then X t2 1
will be positively correlated with Ct in equation (1). This is a
standard simultaneity problem that plagues the identi�cation of
social effects in general, biasing the b estimate upward.

My solution to the simultaneity problem is to instrument for
Xt2 1 in the employment regression. A valid instrument in this
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setting would determine Xt2 1 , while remaining uncorrelated
with Ct or other direct determinants of employment. A natural
candidate that would appear to satisfy this condition, from equa-
tion (5), is rainfall at the origin. Low Zt2 1 reduces returns at the
origin, and by extension v, which increases Xt2 1 . We would
expect local rainfall shocks at the origin and employment shocks
at the destination to be uncorrelated since the origin communities
in Mexico are located very far from their U. S. destinations.
Rainfall shocks at the origin and the destination, for each com-
munity, are completely uncorrelated (the correlation coef�cient is
0.01). Each community is also too small to affect the level of
employment at the destination through changes in its migration
patterns. Zt2 1 thus appears to be a valid instrument for X t2 1 .

Changes in employment at the destination induce changes in
location patterns, and we could in principle have estimated a
migration regression, corresponding to equation (1), with the
migration decision rather than the employment outcome as the
dependent variable. The hypothesis in this case would be that a
larger network at the destination induces additional migration
from the origin. The problem with estimating this alternative
regression is that while lagged rainfall Zt2 1 may determine the
size of the network at the destination, it could also directly
determine the individual’s migration decision by affecting current
employment outcomes at the origin (for example, if local institu-
tions that determine access to credit and other production inputs
respond slowly to past rainfall shocks). We will see later that
lagged rainfall does in fact directly determine current employ-
ment outcomes at the origin, and hence the individual’s migration
decision, which rules out its use as an instrument for the network
in the alternative migration regression. Rainfall at the origin is a
valid instrument for Xt2 1 in the employment regression precisely
because we are restricting attention to activity at the destination.

While the use of rainfall as a statistical instrument may solve
the simultaneity problem in this setting, we must still account for
selectivity bias associated with the unobserved ability term vi

in equation (1). E(vi uXit 5 1) 5 f(v(Xt2 1 ,Ct,Et(Ct1 1),Zt,
Et(Zt1 1))), where f is an increasing function of the threshold
ability v. We noted earlier that an increase in Xt2 1 improves
conditions at the destination, lowering v. Thus, vi will in general
be negatively correlated with X t2 1 . Intuitively, more favorable
conditions at the destination lower the (unobserved) quality of the
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migrants, biasing b̂ downward.16 Instrumenting for X t2 1 does not
solve the selection problem since v is correlated with Zt2 1
(through Xt2 1).

My solution to the selection problem is to treat vi as an
individual �xed effect in the employment regression. The implicit
assumption here is that the individual’s ability does not vary over
the sample period. This seems to be reasonable, given the low-
skill occupations that the individuals are engaged in, both in
Mexico and the United States.

Before turning to the estimation results, I close this section
with some extensions to the discussion on identi�cation.

1. Multiple work periods and return migration. Up to
this point we have assumed that each individual works for two
periods, and makes an irreversible location decision at the begin-
ning of his working life. We will now proceed to relax both these
assumptions.

The most obvious change in the employment regression,
equation (1), is that multiple cohorts will now provide referrals in
each period. Following the discussion in Section III, it is the older
cohorts (who have been at the destination longer) who will con-
tribute more to the network.

While the size of a cohort continues to be determined by
rainfall at the origin, each cohort no longer responds exclusively
to a single rainfall lag. For example, consider a network with two
cohorts, X t2 1 and X t2 2 . Zt2 1 directly determines X t2 1 , as we saw
earlier.17 However, Zt2 2 now also determines Xt2 1 , through its
effect on Xt2 2 which in turn determines migration in period t 2
1. By the same sort of argument, while Zt2 2 directly determines
Xt2 2 , Zt2 1 also plays a role in determining the size of this cohort

16. This result does not necessarily hold once we allow returns at the origin
to depend on the individual’s ability at the origin, which we denote by hi. The
individual continues to make his location decision based on the returns at the
origin, equation (1), and the returns at the destination, where equation (2) now
includes an additive hi term. But now it is the ability differential vi 2 hi that
determines which individuals migrate. As Borjas [1987] points out, the nature of
the selection bias is ambiguous in this case. If the ability differential is system-
atically larger for low-v individuals, then it is the low-v individuals who would be
the �rst to migrate, and unobserved selectivity would bias the network effects
upward rather than downward as previously described. None of this matters, of
course, as long as the individual �xed effects account for the unobserved selectiv-
ity in the employment regression.

17. The individual’s location decision, equation (3), is essentially unchanged,
except that he makes this decision at each point in his working life once we allow
for return migration. While this decision continues to be forward looking, the
worker must now account for the possibility that he could return to the origin in
the future.

571NETWORKS IN THE MODERN ECONOMY



by affecting the level of return migration in period t 2 1. Al-
though these cross-period rainfall effects will complicate the in-
terpretation of the rainfall coef�cients in the �rst-stage migration
regressions reported later, notice that we continue to have a
suf�cient number of instruments for the employment regression,
with one rainfall lag for each cohort.

The preceding discussion can also be easily extended to the
case, as in our data, where a �xed number of individuals in each
community make location decisions over time. Migrants who have
located recently at the destination in any period t, correspond to
the younger cohorts. Similarly, migrants who are well established
at the destination and better positioned to provide referrals,
correspond to the older cohorts. The rainfall instruments con-
tinue to apply in this case, with recent-past rainfall directly
determining the number of new migrants in the network, and
distant-past rainfall determining the level of established mi-
grants. We continue to have a suf�cient number of instruments
for the employment regression, as above.

Individuals typically migrate to save up for a house, or to
invest in a small business [Massey et al. 1987]. Once their target
savings level is achieved, they will return home, with the dura-
tion of their stay depending on economic conditions at the origin
and the destination, as discussed above. Favorable conditions at
the destination increase the speed at which the savings target
will be achieved, increasing the rate of return migration. Such
attrition in the network would be most pronounced among the
established migrants, since recent arrivals must spend at least a
few years at the destination before they return. The estimated
network effect, particularly the effect generated by the estab-
lished migrants, could thus be biased downward once we allow for
return migration. The rainfall instruments will, however, control
for this additional source of bias as well since they are uncorre-
lated with the employment shocks that induce the return
migration.

2. The individual’s duration at the destination. Our
interpretation of the reduced-form results described in the Intro-
duction is that low rainfall at the origin, four to six years ago,
increases the measure of established migrants today, improving
the quality of the network and increasing employment rates
among its members. An alternative interpretation of this result,
following the discussion in Section III, is based on the idea that
the probability of employment could be independently increasing
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in the individual’s duration at the destination. The negative
correlation between lagged rainfall and current employment
could then simply re�ect compositional change in the network:
employment levels are higher on average because there are more
established migrants around.

One strategy to control for this confounding effect would be to
estimate the employment regression with fresh arrivals only—
those migrants who arrived in period t or period t 2 1. If such a
migrant is more likely to be employed if rainfall in his community
was low in periods t 2 4 to t 2 6, then this would provide strong
evidence that he is bene�ting from the relatively large number of
established migrants, who arrived long before he did.18 As noted
in Section III, employment levels are likely to be particularly low
for the fresh arrivals, who would then bene�t disproportionately
from the network. A strong implication of this discussion is that
the estimated network effects should actually be larger for the
fresh arrivals, as compared with the effects obtained with the full
sample.

3. Individual determinants of the employment out-
come. Notice that equation (1) contained no individual determi-
nants of the employment at the destination, apart from ability.
Many of these determinants, such as education, are time invari-
ant and would be controlled for by the individual �xed effects.
Even if individual characteristics do change over time, omitting
them from the employment regression creates no problems for
consistent estimation of the network effects unless they are cor-
related with the rainfall instrument. We noted in the Introduc-
tion that employment depends on the number of established
migrants in the network, which is in turn determined by “distant-
past” rainfall (more than three years ago). Thus, we need to rule
out the possibility that distant-past rainfall shocks affect current
individual determinants of the employment outcome in this case.
About the only omitted characteristics that appear to be plausible
in this environment are associated with changes in the structure
of the family. Changes in marital status or the number of children
could translate into an increased incentive to seek employment
with a lag. However, results not reported here show that both

18. Once we allow for return migration, the individual’s duration at the
destination will also respond to unobserved labor market shocks. This test relies
on the idea that fresh arrivals will stay at least a couple of years before they
return to the origin. We can thus restrict the sample to fresh migrants without
biasing the estimated network effects.
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marriage and fertility in the community, unlike migration, are
completely unaffected by rainfall shocks at the origin.

While individual characteristics might not change, the mi-
grant’s reservation wage or search intensity could respond to
rainfall at the origin. For example, low rainfall could worsen the
migrant’s family’s economic condition at home, lowering his res-
ervation wage and increasing his search intensity, to the extent
that he is tied �nancially to them.19 While this alternative expla-
nation generates higher employment among the migrants follow-
ing a negative rainfall shock, it does not explain the long four-
year delay before employment starts to rise. We will later see that
low rainfall lowers employment at the origin immediately (in the
same year), and we would expect information to �ow fairly
smoothly within the community even across national borders, so
this alternative explanation would predict an employment re-
sponse at the destination as early as the next year. Moreover, we
will later see that low rainfall leads to improved occupational
outcomes—a shift into nonagricultural jobs—among the mi-
grants. A lowering of the reservation wage cannot explain this
feature of the data.

4. Data problems. There are essentially three data prob-
lems that we must deal with in this paper: measurement error in
the network variable, recall bias due to the retrospective nature
of the data, and missing migrants on account of the fact that some
of the migrants might not have returned at Christmas time in the
year of the survey. I will deal separately with each of these
potential sources of bias below.

Begin with the measurement error in the network variable.
Remember that the econometrician’s measure of the size of the
network at the destination is based on a random sample of indi-
viduals drawn from the community, so this variable will certainly
be measured with error if we were to treat the entire origin-
community as the social unit. Measurement error attenuates the
network effect down toward zero. However, the rainfall instru-
ment will avoid measurement error as well in this case, since
rainfall shocks at the origin determine the level of migration in
the community, but provide no information about deviations from
the true level of migration.

19. Labor contractors might also tend to visit communities which have just
received poor rains, to recruit cheap labor. This effect is equivalent to an increase
in the individual’s search intensity.
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Next, consider the missing migrants. The surveys were con-
ducted around Christmas time in each community, which is when
the migrants traditionally return home to visit their families
[Massey et al. 1987]. But it is always possible that some migrants
might not have returned in the survey year.20 In general, omis-
sion of individuals from the network will bias the estimated
network effects upward, since we are attributing all of the net-
work’s effect to a fraction of its members.21 If established mi-
grants are less likely to return home at Christmas, then this
could explain their disproportionate contribution to the network
later observed in the data.

However, things are not as bad as they might seem. The
survey is not conducted every year, but only at one point in time,
which we will refer to as period T. There is a single group of
individuals, who happen to have been located at the destination
in period T, and who happen to have stayed away that Christmas.
Only those individuals will be missing in all the sample years
prior to period T. Since individuals are independently moving
back and forth over time, it is very unlikely that all the missing
individuals would have been together at the destination in any
year other than period T. Individuals remain at the destination
for a few years, so we would expect to see some persistence. But
this should soon disappear, and thereafter only a small (random)
fraction of the missing individuals will be together at the desti-
nation in any given year.22 We will consequently experiment with
different sample periods in the empirical analysis, discarding the

20. The MMP tracked down a few workers from each community in the
United States, but these numbers are small, and the sampling problematic, so I
restrict attention in the analysis to individuals surveyed in Mexico only.

21. Suppose that a fraction u of the network is unobserved by the econome-
trician, and denote X̃t2 1 5 (1 2 u ) Xt2 1 as the observed size of the network.
Equation (1) can then be rewritten as

Pr~Eit 5 1uXit 5 1! 5 bX̃t21 1 @buXt21 1 vi 1 Ct#.
Ignoring selectivity and simultaneity bias, it can be easily veri�ed that plim

b̂ 5 b/1 2 u. As the unobserved component of the network (u) grows, the upward
bias in the network effect grows with it.

22. The pattern over time that we have just described should hold not only for
the missing group, but also for the individuals who are observed at the destination
in the survey year. To empirically verify the preceding argument, I studied the
location patterns over time of those individuals who were established migrants at
the destination in the survey year, in a previous version of the paper. Speci�cally,
I plotted the proportion of those individuals who continue to be established
migrants as we move back in time from the survey year. As expected, there is a
sharp initial decline in the proportion, followed by a �attening out thereafter.
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survey year and the years just prior to that year to obtain rela-
tively clean estimates of the network effects.

Finally, we turn to recall bias. The regression analysis uses
information on where the individual was located in each year,
whether or not he was employed, and the broad occupational
category that he was hired in if he was working. This is fairly
basic information, and we would expect accurate responses, going
back many years before the survey year. In the event that there
are any errors, this is only cause for concern with our instrumen-
tal variable procedure if the errors are systematic. For example,
if individuals systematically report that they are at home when
they are in fact at the destination, then the network size will be
biased downward, and the discussion above tells us that the
estimated network effects will be biased upward. If the recall
error goes in the opposite direction, then the bias in the estimated
network effects goes in the opposite direction as well. We would
expect such errors to grow more frequent as we move further back
in time, and so one way to check for such recall bias would be to
experiment with longer sample lengths (twenty years prior to the
survey year in each community) to verify the robustness of the
estimated network effects.

5. Occupation as the outcome of interest. Up to this
point we have assumed that there are only two labor market
outcomes: the individual is either employed or unemployed. Once
we allow for multiple occupations, we would also expect the
network to move its members into preferred jobs. In this appli-
cation, two broad classes of occupations are available to the
migrants: agricultural labor and higher paying nonagricultural
jobs.23 To disentangle the effect of the network on occupational
choice from its effect on employment, I will now restrict attention
to individuals who are always employed in the years in which
they locate at the destination (Ei 5 1). Each of those individuals
should be more likely to hold a nonagricultural job in years in
which his network is larger. The occupation regression can then
be speci�ed as follows:

(6) Pr~Nit 5 1uEi 5 1,Xit 5 1! 5 gXt21 1 vi 1 Dt,

where Nit 5 1 if the individual holds a nonagricultural job, Nit 5
0 if he has an agricultural job. Dt is an unobserved labor market

23. The MMP data set lists 81 occupations, which are further classi�ed into
broader categories, one of which is agricultural jobs.
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shock, which re�ects the demand for nonagricultural labor rela-
tive to agricultural labor.

As before, we control for the unobserved vi term with indi-
vidual �xed effects. Xt2 1 is correlated with Dt for two reasons.
First, higher Dt implies that more high-wage nonagricultural jobs
are available, which induces additional migration and biases the
ĝ estimate upward. Second, greater access to nonagricultural jobs
increases the speed at which migrants achieve their target sav-
ings, hastening return migration and biasing ĝ in the opposite
direction. As with the employment regression, the rainfall instru-
ment continues to be orthogonal to Dt, providing us with an
unbiased estimate of the effect of the network on occupation
choice.

V. EMPIRICAL ANALYSIS: EMPLOYMENT AT THE DESTINATION

The network is seen to in�uence two labor market outcomes
in this paper: the migrant’s employment outcome and, conditional
on being employed, the type of job that is obtained. We begin the
empirical analysis with employment as the outcome of interest in
this section. Subsequently, we turn to the occupation as the
dependent variable in Section VI.

The individual’s employment is a binary variable, which
takes on a value of one if he is employed, zero otherwise. A �xed
number of individuals (typically 200) were interviewed in each
community, so our measure of the size of the network will be the
proportion of the community that is located at the destination at
each point in time.24 The Linear Probability model, with �xed
effects and year dummies, is utilized for all the employment
regressions that we estimate in this paper.25

This section begins with the reduced-form employment re-
gressions in subsections V.A and V.B. Subsequently, we turn to
the instrumental variable (IV) estimates in subsection V.C. Fol-
lowing the suggestion of a referee, women who account for 3
percent of the migrants are dropped from most of the regressions
that I report in this paper. We will later see in Table VI that the

24. We are implicitly ignoring the effect of community size in this case, and
we will return to this point in subsection V.C.

25. While the sample period covers �fteen years prior to the survey year in
most communities, the data span a much longer time period (1973–1995) since our
communities were surveyed at different points over the 1982–1995 period. We use
less than �fteen years for the analysis in the very earliest communities because
the rainfall series does not go that far back.

577NETWORKS IN THE MODERN ECONOMY



estimated network effects actually increase when the women are
included in the sample, so the results that I report are most likely
conservative estimates of the network effects.

V.A. Reduced-Form Regressions: Fine Partition of Rainfall Lags

We begin in Table IV with the reduced-form speci�cation of
the model, regressing employment on lagged annual rainfall.
Turning to column (1), the �rst empirical result of this section is
that employment at the destination is negatively correlated with

TABLE IV
REDUCED-FORM REGRESSIONS: FINE PARTITION OF RAINFALL LAGS

Dependent variable: Employment at the
destination

Employment at the
origin

(1) (2)

rain (t) 20.003 0.027
(0.013) (0.009)

rain (t 2 1) 20.007 0.027
(0.015) (0.009)

rain (t 2 2) 20.016 0.035
(0.014) (0.009)

rain (t 2 3) 20.027 0.024
(0.016) (0.009)

rain (t 2 4) 20.033 0.008
(0.014) (0.008)

rain (t 2 5) 20.032 0.008
(0.013) (0.008)

rain (t 2 6) 20.032 0.009
(0.013) (0.010)

Individual �xed effects Yes Yes
Year dummies Yes Yes
R2 0.705 0.812
Box-Pearson Q statistic 0.042 2.813
Number of observations 4,546 41,120

Standard errors are in parentheses.
Standard errors are robust to heteroskedasticity and clustered residuals within each community-year.
Q ; X1

2 under H0: no serial correlation.
The critical value above which the null is rejected at the 5 percent level is 3.84.
Employment is a binary variable that measures the individual’s labor market outcome in a given year.
The individual is employed if he worked for more than one month in that year.
The individual is located at the destination in a given year if he spent more than one month in the United

States.
Lagged rainfall at the origin as regressors in column (1) and column (2).
Rainfall coef�cients in boldface are signi�cant at the 5 percent level.
Column (1): employment at the destination as the dependent variable.
Column (2): employment at the origin as the dependent variable.
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lagged rainfall at the origin. Further, it is the longer rainfall lags
that seem to have a greater effect on employment.26

Why should rainfall at home, more than three years ago,
affect the individual’s employment outcome in the United States
today? Recall from Section IV that long rainfall lags directly
determine the number of established migrants in the network
today, and we know from Section III that the older cohorts are
better positioned to provide referrals in the network. Our inter-
pretation of this reduced-form result, which we will subsequently
verify, is that long rainfall lags have a stronger effect on employ-
ment outcomes at the destination because they determine the
number of established migrants in the network, at each point in
time.

The basic idea behind the instrumental variable procedure in
this paper is that low rainfall at the origin should adversely affect
economic returns there, increasing migration to the destination.
One convenient measure of the returns at the origin, which is
available to the econometrician, is the individual’s employment
outcome. I consequently replace employment at the destination
with employment at the origin as the dependent variable in
column (2). Restricting attention to person-years in which the
individual is located in the origin community, we see that em-
ployment is now increasing in lagged rainfall.27 Moreover, it is
the current and recent lags that affect employment the most,
suggesting that migration should respond quickly to negative
rainfall shocks at the origin. This useful result directly motivates
the �rst-stage regressions that we will examine below.

V.B. Reduced-Form and First-Stage Regressions: Coarse
Partition of Rainfall Lags

Roughly 12 percent of the observations in each community-
year are located at the destination over the sample period. With
200 individuals in a community, this leaves us with approxi-
mately 24 migrants, spread over many years of exposure at the

26. The coef�cient on lagged rainfall declines sharply after t 2 6, which
explains my choice of lag-length in these reduced-form regressions.

27. We would expect employment in communities with higher levels of irri-
gation to respond less to rainfall shocks. Regression results not reported here
reveal that this is indeed the case. However, irrigation levels are potentially
endogenous and could respond to employment shocks at the destination through
remittances or savings from past migration spells. Thus, we only use uninteracted
rainfall as instruments in the regressions that we report in this paper, although
the IV estimates of the network effects are very similar with and without the
irrigation-rainfall interaction terms.
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destination, at each point in time. Clearly, there are too few
migrants to estimate network effects separately for each level of
exposure. My approach instead is to partition the network into
new migrants and established migrants. Since lagged rainfall
helps determine the pattern of migration, the estimates in Table
IV provide us with a convenient cut-off to separate these catego-
ries. Recall that rainfall was insigni�cant for the �rst three lags
(t to t 2 2), and signi�cant and stable thereafter (t 2 3 to t 2 6).

Before verifying the link between rainfall and migration,
which is essentially the �rst-stage of the instrumental variable
(IV) regression, I �rst proceed to replicate the reduced-form re-
gressions that we studied in Table IV, with this coarse partition
of the rainfall lags. Recent-past rainfall is measured as the aver-
age rainfall over the periods t to t 2 2, while distant-past rainfall
is measured as the corresponding average over t 2 3 to t 2 6. As
expected, employment responds strongly in Table V, column (1),
to distant-past rainfall, but is unaffected by recent-past rain-
fall.28 We are implicitly restricting the coef�cients on recent-past
rainfall t to t 2 2 to be the same, with a corresponding restriction
on the coef�cients for distant-past rainfall t 2 3 to t 2 6, in this
alternative speci�cation of the reduced-form employment regres-
sion. Notice that the coef�cient on distant-past rainfall is roughly
four times the coef�cient on the t 2 3 to t 2 6 lags in Table IV,
which is what we would expect since the coef�cients were fairly
stable across the four years.29

Table V, column (2), repeats the exercise that we just de-
scribed, with an alternative cut-off for the recent migrants at t 2
3, instead of t 2 2. While the coef�cient on distant-past rainfall
(the average over t 2 4 to t 2 6) is now slightly smaller than it
was in column (1), the basic patterns that we observed earlier are
unchanged.

As noted in Section IV, one simple strategy to disentangle the
network effect from the individual exposure effect is to restrict
attention to fresh arrivals. Restricting attention to those mi-

28. While we control for clustered residuals in each community-year when
computing the standard errors in this paper, we would need to allow for clustering
at a more aggregate state-year level if rainfall shocks were correlated across
neighboring communities. Standard errors that allow for state-year clustering are
almost identical to what we report in this paper.

29. I also experimented with the conditional (�xed-effects) logit model to
check the robustness of these results. While the point estimates for the logit and
the linear probability model are not directly comparable, the coef�cient on distant-
past rainfall continues to be negative and signi�cant at the 5 percent level, while
the coef�cient on recent-past rainfall is insigni�cant.
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grants who arrived in the current year or the previous year in
column (3), we see that the basic pattern observed in columns
(1)–(2) is unchanged. The coef�cient on the established migrants
actually increases substantially, which is consistent with the
view that the newcomers should be more dependent on the
network.

Most of the employment regressions in this paper, including
those reported up to this point, include individual �xed effects to
control for unobserved selectivity in the migration decision. This
implies that we are identi�ed from the 5 percent of person-years
at the destination that apply to migrants who report both em-
ployment as well as unemployment over the sample period. While

TABLE V
REDUCED-FORM AND FIRST-STAGE REGRESSIONS: COARSE PARTITION OF RAINFALL

LAGS

Dependent variable: Reduced-form First-stage

Employment at the
destination

Employment
at the origin

New
migrants

Established
migrants

(1) (2) (3) (4) (5) (6) (7)

Recent-past rainfall 20.028 20.049 20.023 20.047 0.085 20.091 0.005
(0.027) (0.035) (0.072) (0.040) (0.018) (0.037) (0.020)

Distant-past rainfall 20.125 20.092 20.226 20.129 0.046 0.103 20.106
(0.035) (0.027) (0.108) (0.044) (0.021) (0.033) (0.023)

Individual �xed effects Yes Yes Yes No Yes Yes Yes
Year dummies Yes Yes Yes Yes Yes Yes Yes
R2 0.705 0.705 0.647 0.038 0.812 0.768 0.940
Q statistic 0.041 0.041 0.036 0.660 2.813 0.010 0.316
Number of observations 4546 4546 1732 4546 41,120 4546 4546

Standard errors are in parentheses.
Standard errors are robust to heteroskedasticity and clustered residuals within each community-year.
Q ; X1

2 under H0: no serial correlation. The critical value above which the null is rejected at the 5 percent
level is 3.84.

Recent-past rainfall is average rainfall at the origin over the past three years; t to t 2 2.
Distant-past rainfall is average rainfall at the origin over the preceding four years; t 2 3 to t 2 6.
New migrants measures the proportion of the community located at the destination for one–three years

in period t.
Established migrants measures the proportion of the community located at the destination for four or

more years in period t.
Employment was de�ned in Table IV.
Columns (1)–(5): reduced-form employment regressions.
Column (1) and column (5): repeat reduced-form employment regressions in Table IV with coarse

partition of lagged rainfall.
Column (2): recent-past rainfall is average over the past four years, and distant-past rainfall is average

over the preceding three years.
Column (3): restrict attention to person-years in which the migrant arrived in the current year or the

previous year.
Column (4): reduced-form employment regression with community dummies.
Columns (6)–(7): �rst-stage regressions.
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I mentioned in Section III that individuals who are less likely to
be employed will bene�t more from the network, I did not account
for this potential variation across individuals later in the estima-
tion section. Since most of our migrants are always employed,
those individuals who report both employment and unemploy-
ment over the sample period are by de�nition those who would
bene�t most from the network. Thus, while our �xed-effects es-
timates would correctly measure the network effects for that
vulnerable group of individuals, they could substantially overes-
timate the average effects for the community as a whole.30

One strategy to avoid this problem would be to replace indi-
vidual �xed effects with community dummies in the employment
regression. If we were to take the expectation of the employment
outcome, across all the individuals at the destination in each
community-year, the dependent variable in the equivalent com-
munity level regression would then be the proportion of migrants
employed in each year. Network effects in the regression with
community dummies are thus effectively estimated from changes
in community-level employment over time. The reduced-form em-
ployment regression with community dummies is presented in
column (4) of Table V. The point estimates are remarkably simi-
lar to what we obtained earlier in column (1), increasing our
con�dence in the robustness of these results.

Finally, I complete the replication of the reduced-form re-
sults, with the coarse partition of the rainfall lags, by studying
employment outcomes at the origin in column (5). Employment is
increasing in lagged rainfall, particularly recent-past rainfall,
just as we saw in column (2) of Table IV, which leads us quite
naturally to the migration regressions that follow.

Turning to the �rst stage of the IV regression in columns
(6)–(7), we see that the numerical strength of the new (estab-
lished) migrants is negatively correlated with recent-past (dis-
tant-past) rainfall, supporting our interpretation of the reduced-
form estimates.31 Notice also that the coef�cient on distant-past

30. Goldin and Rouse [2000] must deal with the same problem in their study
of gender discrimination, where they are identi�ed from 6 percent of the individ-
uals in the sample with individual �xed effects. While Goldin and Rouse argue
that those 6 percent are drawn randomly from the full sample, their approach
does not appear to be plausible in our setting; individuals who report spells of
unemployment over the sample period are very likely to have lower than average
ability, or observed characteristics that signal low ability.

31. Note that the additive separability in all the reduced-form and �rst-stage
regressions in the paper is appropriate in this case. For example, this is appro-
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rainfall is positively correlated with the numerical strength of the
new migrants. We saw above that low distant-past rainfall re-
duces current employment levels at the origin, which would in-
crease new migration. Low distant-past rainfall also improves the
quality of the network by increasing the number of established
migrants, which would in turn induce additional new migration.
However, since there are a �xed number of individuals in each
community, low distant-past rainfall also reduces the number of
potential new migrants by increasing the number of established
migrants. The positive coef�cient on distant-past rainfall in col-
umn (6) suggests that the third effect must dominate. Note that
the coef�cient on recent-past rainfall in column (7) is insigni�-
cant. While recent-past rainfall could in principle induce return
migration, this does not seem to be the case with our data.

We close this section with nonparametric reduced-form and
�rst-stage estimates in Figure I that verify the robustness of our
results. After controlling for individual �xed effects and year
effects, we see that employment at the destination is negatively
correlated with distant-past rainfall at the origin across the en-
tire range of rainfall levels. Similarly, after controlling for com-
munity �xed effects and year effects, we see that established
migration is negatively correlated with distant-past rainfall
across the entire range of rainfall values. These results, taken
together, imply a positive relationship between the number of
established migrants in the network and the level of employment
at any point in time, summarizing the �rst empirical result of this
paper.32

V.C. OLS and Instrumental Variable Regressions

We now proceed to directly verify the relationship between
the network and employment at the destination. Starting with a

priate in column (7) because recent-past rainfall changes the number of estab-
lished migrants in the network at the margin, by shifting the ability threshold
from one period to the next, instead of changing the general probability that any
established migrant would return (in which case interaction terms would be
required).

32. The nonparametric regressions are implemented in two steps. First, run
a parametric regression with distant-past rainfall (measured in meters), individ-
ual �xed effects or community �xed effects, and a full set of year dummies, as
regressors. The employment regression is estimated at the individual level, while
the �rst-stage regression is estimated at the community level. Difference out the
estimated �xed effects and year dummies, and then nonparametrically regress the
modi�ed dependent variable on distant-past rainfall in the second step, using the
Epanechnikov kernel function.
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preliminary OLS regression in column (1) of Table VI, we see that
the individual’s employment outcome depends strongly on the
numerical strength of the established migrants, but is unaffected
by the new migrants. Looking next at the IV estimates, in column
(2) of Table VII, new migrants continue to play a negligible role,
while the established migrants are even more in�uential than
they were in the OLS regression reported in column (1).

Rainfall shocks at the origin are clearly uncorrelated with
unobserved employment shocks at the destination. Rainfall is
also a good instrument for the strength of the network; the
rainfall coef�cients in columns (6)–(7) of Table V are statistically
signi�cant, and the F-statistics are comfortably above the critical
value at the 5 percent signi�cance level in both regressions. We
should thus be fairly con�dent about the consistency of the IV
estimates. The discrepancy between the OLS and the IV esti-
mates might arise because favorable conditions at the destination
induce return migration among the established migrants who
have achieved their savings target, biasing the network effects

FIGURE I
Employment and Network Response to Distant-Past Rainfall—

Net Fixed Effects
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attributable to this group of migrants downward. Measurement
error in the network variable could also have attenuated the OLS
estimates in column (1).33

Next, I consider an alternative cut-off for new migrants at t 2
3, so the established migrants are de�ned as those individuals
who have been at the destination for four years or longer. The IV
estimates with this alternative cut-off in column (3) are almost
identical to what we observed in column (2).

Up to this point in the discussion we have not accounted for
the possibility that employment rates could be independently
increasing with the individual’s exposure at the destination (on
the current trip). Restricting attention to fresh arrivals in column
(4), the estimated network effects are actually substantially

33. Another explanation for the difference between the OLS and the IV
estimates is that low ability individuals are more responsive to rainfall shocks at
the destination. In that case, the OLS estimates will apply to the migrant with
average ability, while the IV estimates will apply to a migrant with lower than
average ability, and we know that low-ability individuals bene�t more from the
network. I checked to see whether individuals with observed characteristics that
signal low ability (women, older men, less educated men) are more likely to
migrate when rainfall in the origin community is low, but was unable to uncover
any systematic pattern in the location decisions.

TABLE VII
OCCUPATIONAL CHOICE AND LABOR MARKET OUTCOMES

Occupation at destination: Agricultural Nonagricultural

(1) (2)

Hourly wage (relative to minimum wage) 1.22* 1.42*
(0.03) (0.03)

Hourly wage (in 2001 dollars) 6.92* 8.06*
(0.15) (0.20)

Annual income (in 2001 dollars) 8682.57* 11995.28*
(350.56) (540.97)

Hours worked per week 49.47* 45.04*
(0.84) (0.60)

Months worked per year 5.73* 7.09*
(0.15) (0.17)

Number of observations 406 524

Standard errors are in parentheses.
This information is based on each migrant’s last visit to the United States.
The individual is now the unit of observation.
These data are obtained from a separate �le that provides information on earnings and community

support on the migrant’s last trip to the United States.
Migrants with wages in the top 1 percentile of the distribution are dropped.
* denotes rejection of equality of means for the two groups at 5 percent signi�cance level.
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larger than the network effects that we obtained with the full
sample. This is exactly what we would expect, since the newcom-
ers should be more dependent on the network for referrals. Sub-
sequently, column (5) replaces individual �xed effects with com-
munity dummies, without changing the estimated network
effects at all.

The remaining regressions in Table VI verify the robustness
of the IV estimates. The discussion in Section III tells us that
individuals independently less likely to be employed will bene�t
most from the network, and we have already seen that fresh
arrivals bene�t disproportionately in column (4). Comparing em-
ployed and unemployed migrants (with the person-year as the
unit of observation), we �nd that women and older men are much
more likely on average to be unemployed.34 These results are not
surprising. Both women and the older men have observable char-
acteristics that signal lower ability to perform the sort of physical
jobs that the migrants engage in. The network can play a very
useful role in this case, since those members of the network who
are providing referrals have better information than the market
about the true ability of these workers.

Following the discussion above, we would expect individuals
with characteristics associated with higher unemployment—the
women and the older men—to bene�t more from the network. The
presumption in this case is that the network cannot overcome the
individual’s inherent limitations in the labor market. Those indi-
viduals who would be independently less likely to be employed
will bene�t the most from the network, but they will continue to
display lower unemployment levels in equilibrium. As expected,
network effects in column (6) with both men and women in the
sample are substantially larger than the corresponding point
estimates in column (2), which restrict attention to male mi-
grants. Subsequently, we return to the standard speci�cation
with men only, but restrict the sample to men less than 45 years
old in column (7). The network effects do decline, and while not
reported here there is a steady decline as the age ceiling is
lowered from 55 years to 45 years and �nally to 35 years. But the
network response to age is not as dramatic as it was for women.

Table VI, column (8) continues with this exercise, restricting

34. Females account for only 2 percent of the employed person-years at the
destination, but as much as 28 percent of the unemployed person-years. Similarly,
the unemployed are more than thirteen years older than the employed.
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attention to individuals with less than ten years of education.35

Education levels for employed and unemployed person-years in
the data are comparable, and not surprisingly the estimated
network effects in column (8) are almost exactly what we ob-
served earlier in Table VI, column (2). I experimented with alter-
native education cut-offs from nine to twelve years, without
changing this result.

Apart from individual characteristics, we also need to verify
that the network effects are robust to alternative measures of the
network and community characteristics. We will see later that
the network provides many services to its members: it provides
�nancial support and housing assistance, in addition to job refer-
rals, which is why the network was speci�ed to be the proportion
of migrants at the destination in Section IV, and throughout the
empirical analysis. However, if we were to take the model laid out
in Section III seriously, then the appropriate measure of the
network is the proportion of employed migrants at the destination
(who are in a position to provide job referrals). The empirical
work this far has also not taken account of the observation in
subsection II.B that each community sets up multiple centers—
typically two to three large ones—in the United States. The
appropriate measure of the network might then be the number of
paisanos in the state that the migrant is located in, rather than
the corresponding statistic for the United States as a whole. We
would also want to include a full set of destination-state dummies
as additional controls in the employment regression in this case.
While not reported here, the estimated network effects with these
alternative measures of the network are very similar to what we
obtained in Table VI, column (2).

In a related robustness exercise I also experimented with a
reduced sample of communities, by dropping small rural commu-
nities (ranchos) from the regression. We would expect the ranchos
to be more cohesive, and therefore better positioned to support
their members at the destination. The network effects do decline,
and are no longer signi�cant at the 5 percent level, when these
communities are dropped from the sample. But the basic pattern
of coef�cients that we have seen throughout, with the established

35. A natural cut-off separating more and less educated migrants would be
high school completion (twelve years of education). But only 5 percent of the
migrants achieved this level of schooling, so I report estimates with a less strin-
gent ten-year cut-off, which leaves us with 90 percent of the full sample.
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migrants contributing disproportionately to the network, contin-
ues to be obtained.

All that remains at this point is to account for the potential
data problems—recall bias and missing migrants—that we dis-
cussed in Section IV. A simple test to rule out recall bias would be
to verify that the estimated network effects are robust to an
increase in the sample length, say up to twenty years before the
survey year. For the bias associated with the missing migrants,
one solution would be to drop the survey year and the years just
prior to the survey year from the sample, since we would expect
the bias to fall very sharply over time.

We begin in Table VI, column (9) by increasing the sample
length to twenty years preceding the survey year, in each com-
munity. The network effects are very similar to what we obtained
with the �fteen-year sample length in Table VI, column (2).
Subsequently, we return to �fteen years prior to the survey year
as the earliest period in the sample, but discard the survey year
(T) and the year before it (T 2 1) in column (10). The network
effects now decline, and this trend continues when we discard an
additional year (T 2 2) in column (11). But the network effect
stabilizes thereafter—while not reported here, the point estimate
remains at roughly 1.0 when we discard year T 2 3, and then
year T 2 4.

VI. EMPIRICAL ANALYSIS: OCCUPATION AT THE DESTINATION

The empirical analysis concludes by studying the role of the
network in shifting its members into preferred nonagricultural
jobs. We begin by comparing the earnings and the characteristics
of agricultural and nonagricultural workers in subsection VI.A.
Subsequently, we compare the community ties and the assistance
received by these workers in subsection VI.B. Nonagricultural
workers earn more and are more likely to receive assistance from
the community, so there is some prima facie evidence that the
network is channeling its members into nonagricultural jobs.
Subsection VI.C. reports more robust results from occupation
regressions with individual �xed effects and rainfall as the in-
strument for the network, where we see that the same individual
is more likely to hold a nonagricultural job when his network is
exogenously larger.
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VI.A. Occupational Choice and Labor Market Outcomes

The MMP data set provides very limited information at each
point in time over the individual’s working life: where he was
located, whether or not he was employed, and the kind of job he
had if he was employed. However, much richer information is
available about the migrant’s earnings and the assistance that he
received from the community on his last trip to the United States.
We will use this information from the last trip to compare agri-
cultural and nonagricultural workers in the discussion that
follows.36

Table VII describes the wages and the duration of employ-
ment for the two types of workers. Since communities were sur-
veyed at different points in time, and the individuals in each
community would also have made their last trip in different
years, the last trip of all the migrants in the sample ranges over
many years. The reported nominal wages must therefore be nor-
malized to account for this variation over time: Row 1 reports the
ratio of the hourly wage to the minimum wage, while row 2
reports the real wage in 2001 dollars. Agricultural workers earn
about 20 percent more than the minimum wage ($6.92 per hour)
while nonagricultural workers earn about 40 percent more than
the minimum wage ($8.06 per hour). All of these earnings differ-
entials in Table VII are statistically signi�cant at the 5 percent
level, and factoring in the number of hours worked in the year by
each type of worker, the nonagricultural workers earn $3,300
more than the agricultural workers, which is as much as 40
percent more than average agricultural earnings.37

Table VII also reports the average job durations for the two
types of workers. Agricultural labor tends to be seasonal, but the
work is intense during the season. Not surprisingly, the agricul-
tural workers work longer hours per week, but for less than six
months in the year; these differences between agricultural and
nonagricultural workers are once more statistically signi�cant at
the 5 percent level.

36. For those cases in which the migrant held more than one job on the last
trip, the MMP lists the job with the longest duration as his occupation.

37. I note below that nonagricultural workers are younger and better edu-
cated than agricultural workers, and hence may be more able. However, the
income differential for agricultural and nonagricultural workers does not change
appreciably when I control for individual characteristics such as sex, age, educa-
tion, and the migrant’s primary occupation at the origin; the income differential
only declines from 3,300 to 3,200. The migrant clearly bene�ts a great deal by
gaining access to a nonagricultural job.
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The skills required for agricultural and nonagricultural work
are not the same, and we saw above that the earnings from these
two types of occupations differ signi�cantly. We would thus ex-
pect the characteristics of workers in agricultural and nonagri-
cultural occupations to differ as well. While these statistics are
not reported here, nonagricultural workers are disproportion-
ately male, and younger on average than the agricultural work-
ers. But these differences are small when compared with the
corresponding differences, along the sex and age dimension, be-
tween employed and unemployed person-years that we noted
earlier. The more important difference between the agricultural
and nonagricultural workers seems to be the years of schooling;
the mean (with standard errors in parentheses) for the two types
of workers is 4.30(0.19) and 5.71(0.18), and the difference in
means is signi�cant at the 5 percent level. We would expect the
network effects to be larger for the women and the older men,
and particularly so for the less educated men, in the occupation
regression.38

VI.B. Occupational Choice and Community Support

We saw above that nonagricultural workers earn more and
have different characteristics, as compared with the agricultural
workers. In the discussion that follows, we will see whether the
community treats these two types of workers differently as well.

While the focus of this paper is on direct assistance in the
labor market, the MMP data also provide information about
�nancial assistance and housing assistance received by the mi-
grants. Table VIII reports the different forms of assistance re-
ceived from the community on the migrant’s last trip to the
United States. The possible sources of assistance in each case are
relatives, friends or paisanos, employer/labor contractor, and
other. Relatives and friends or paisanos are also combined to
construct a binary variable that describes whether or not the
migrant received assistance from his community.

Looking across the columns in Table VIII, it is evident that
both agricultural and nonagricultural workers bene�t a great
deal from the community. Roughly 40 percent of the migrants

38. As with the employment regression, the presumption here is that the
network cannot overcome the individual’s intrinsic limitations. Those individuals
who are less likely to hold nonagricultural jobs to begin with will bene�t more
from the network, but will nevertheless remain less likely to hold those jobs in
equilibrium.
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received �nancial assistance from the community on their last
trip to the United States, and these numbers are as high as 70
percent for housing and employment assistance. While these
assistance levels are very high, notice that the nonagricultural
workers receive substantially more assistance from the commu-
nity in every category (these differences are all signi�cant at the
5 percent level).

The decomposition of the various sources of assistance in
Table VIII also allows us to identify the precise source of the
difference between agricultural and nonagricultural workers
noted above. Starting with �nancial assistance, we see that most
of this difference is attributable to relatives. Nonagricultural
workers also bene�t disproportionately from their relatives when
it comes to housing assistance, but this seems to substitute for the
employer-provided housing that many of the agricultural workers
receive. Turning �nally to employment assistance, which is the
immediate focus of this paper, the extra bene�t that the nonag-
ricultural workers receive from the community is attributed
equally to the relatives and the friends or paisanos.

VI.C. Occupation Regressions

We have seen that nonagricultural workers earn signi�-
cantly more than agricultural workers. We have also seen that
nonagricultural workers are signi�cantly more likely to receive
�nancial assistance, housing assistance, and job referrals from
the community. While this evidence does suggest that the net-
work is actively channeling its members into preferred nonagri-
cultural jobs, other explanations are also available. For example,
we noted that nonagricultural workers are better educated on
average. If such individuals were favored by the network for other
reasons, then a spurious correlation between the network and
occupational choice could be obtained. Alternatively, the informa-
tion problems that generate a need for job referrals might be more
severe in the nonagricultural jobs.39 The network might be more
active in the nonagricultural occupations simply because there is
a greater demand for its services from individuals who target
those occupations.

The test that we propose to establish an active role for the

39. As noted in Section III, piece-rate contracts are rarely used in the U. S.
economy, one of the few exceptions being the agricultural sector. Once a farm can
use a piece-rate contract, it is immediately less dependent on job referrals.
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network in moving its members into nonagricultural jobs is to see
whether the same individual is more likely to hold a nonagricul-
tural job in years in which his network at the destination is
exogenously larger. This test is easily implemented by replacing
employment with the occupational outcome, and by including
individual �xed effects and using rainfall as an instrument for
network size in the occupation regression. As discussed in Section
III, we run this regression with the 95 percent of the migrants
who are employed in all years that they locate at the destination,
allowing us to isolate the role of the network in affecting occupa-
tional choice. Unlike the employment regressions, in which there
was very little variation in the dependent variable, we saw in
Table II that nonagricultural jobs account for 51 percent of the
person-years at the destination. Including individual �xed effects
is also no longer a problem, since as many as 18 percent of the
always employed migrants change their occupation over the sam-
ple period.

We begin in Table IX, column (1), with the reduced-form
occupation regression. The dependent variable equals one if the
individual has a nonagricultural job, zero if he is an agricultural
laborer. Recent-past rainfall and distant-past rainfall are in-
cluded as regressors in this �xed-effects regression, which is
restricted to male migrants as before. As with the employment
regression, the coef�cient on recent-past rainfall is insigni�cant,
while the coef�cient on distant-past rainfall is negative and sig-
ni�cant. We already know, from the �rst-stage regressions re-
ported earlier, that low distant-past rainfall translates into a
larger number of established migrants at the destination. Our
interpretation of this reduced-form result is that an exogenous
increase in the number of established migrants increases the
likelihood that any member of the network will hold a preferred
nonagricultural job.

Column (2) veri�es the robustness of this result by restricting
attention to fresh migrants (those who arrived in the current year
or the previous year). As with the employment regression, the
coef�cient on distant-past rainfall actually increases with the
reduced sample. This tells us that the new arrivals bene�t dis-
proportionately from the network, both when it comes to being
employed as well as in gaining access to preferred nonagricul-
tural jobs. We complete the robustness tests by replacing individ-
ual �xed effects with community dummies in column (3). The
estimates remain very similar to what we obtained in column (1).
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The regressions up to this point have restricted attention to
occupational choice at the destination. Column (4) repeats this
exercise at the origin. We now see that both recent-past and
distant-past rainfall have no effect on the occupational outcomes
at the destination. We saw earlier that rainfall at the origin had
a strong and immediate effect on employment at the origin, with
this effect persisting for a few years thereafter. The results just
reported tell us that opportunities to switch occupations appear
to be very limited at the origin, in sharp contrast to what we saw
above at the destination.

Returning to the occupation regressions at the destination,
column (5) presents OLS estimates, while column (6) presents the
corresponding IV estimates, with individual �xed effects and the
full sample of male migrants. Somewhat surprisingly, the OLS
estimates are insigni�cant, and the coef�cient on the established
migrants is actually smaller than the coef�cient on the new
migrants. However, the familiar patterns reappear when we in-
strument for new (established) migration with recent-past (dis-
tant-past) rainfall. The coef�cient on established migration is
now very precisely estimated, and much larger than the corre-
sponding coef�cient on new migration.

The particularly severe downward bias on the established
migrants in the OLS regression might be due to return migration.
Migrants were seen to return when they achieved a savings
target in Section III and Section IV, which would imply that the
migration spells should be shorter for the better paid nonagricul-
tural workers. As expected, migration spells are signi�cantly
shorter for the nonagricultural workers: the mean number of
years (with standard errors in parentheses) is 4.52(0.24) and
3.22(0.14) for the agricultural and nonagricultural workers, re-
spectively.40 We would thus expect to see a higher level of return
migration, particularly among the established migrants, when
conditions favor nonagricultural employment, which would in
turn bias the OLS estimates downward.

I conclude the empirical analysis by studying how the net-
work effect varies by sex, age, and the level of schooling. We noted
earlier that while nonagricultural workers tend to be dispropor-
tionately male, and younger on average than agricultural work-

40. These statistics are computed over the �fteen-year sample period in each
community, and compare those workers who are exclusively employed in agricul-
ture and nonagriculture, respectively, over this period.
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ers, the major difference between the two types of workers seems
to be in the level of schooling.

Column (7) includes both male and female migrants, while
column (8) restricts the sample to men under 45 years. The
network effects are very stable when compared with the corre-
sponding estimates in column (6), in contrast with the employ-
ment regressions where we saw the women and the older men
bene�t disproportionately from the network.41 However, the net-
work effects increase sharply in Table IX when we restrict atten-
tion to male migrants with less than ten years of schooling, which
tells us that less educated migrants do bene�t disproportionately
from the network when it comes to gaining access to nonagricul-
tural jobs. This result is robust to alternative cut-offs ranging
from nine to twelve years of schooling.

VII. CONCLUSION

This paper attempts to test for the presence of social net-
works among Mexican migrants, belonging to well-established
origin-communities, in the U. S. labor market. We verify that the
same individual is more likely to be employed, and to hold a
preferred nonagricultural job, when his network is exogenously
larger. We �nd that it is the more established members who
contribute disproportionately to the network and that it is the
disadvantaged members—women, the elderly, and the less edu-
cated—who bene�t the most.

This paper provides a �rst glimpse of a remarkable decen-
tralized institution that has provided a steady supply of low cost
labor to the United States for nearly a century. Because migra-
tion from this region is recurrent, the individual is rarely
matched with the same members of his community on different
trips to the United States. However, preexisting social ties ensure
that he receives various forms of assistance from those members
of the community who happen to be established at the destination
when he does arrive, on each trip to the United States.

While these social ties might improve the ef�ciency of the
network, they come with a cost of their own. There is now an
externality associated with the individual’s migration decision,
and it is very likely that members of these communities face

41. I also experimented with alternative age cutoffs at 55 years and 35 years
without changing these results.
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strong pressure to retain particular location patterns, and to
remain in the low-skill jobs that have traditionally been chosen,
to maintain the stability of the network. This observation might
explain the low levels of education that we see in the data, and
the prevalence of low-skill occupations, despite the long history of
migration to the United States in these communities.
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