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Who Matters Most? Migrant Networks, Tie Strength,  
and First Rural–Urban Migration to Dakar

Yacine Boujija, Simona Bignami, Valérie Delaunay, and John Sandberg

ABSTRACT  Social net works’ influ ence on migra tion has long been explored largely 
through the lenses of cumu la tive cau sa tion and social cap i tal the ory. This arti cle aims 
to reconceptualize ele ments of these the o ries for the case of rural–urban migra tion and 
test their util ity in explaining first-migra tion tim ing. We use a uniquely exten sive social 
net work sur vey linked to pro spec tively col lected migra tion data in rural Senegal. We 
decom pose migrant net works into return migrants, cur rent migrants, and non mi grant 
res i dents of the des ti na tion to cap ture het ero ge ne ity in migra tion-rel e vant social cap i tal. 
As expected, the num ber of non mi grant alters liv ing in the cap i tal, Dakar, has an out-
sized asso ci a tion with the migra tion haz ard, the num ber of cur rent migrants from the 
vil lage liv ing in Dakar has a smaller asso ci a tion, and the num ber of return migrants has 
lit tle asso ci a tion. Drawing on social cap i tal the ory, we test the influ ence of (1) sub jec-
tively assessed tie strength between the ego and their net work alters and (2) struc tur ally 
weak ties mea sured through sec ond-order (“friend of a friend”) con nec tions. Weak and 
strong sub jec tive ties to cur rent migrants and non mi grant Dakar res i dents are pos i tively 
asso ci ated with the first-migra tion haz ard. Structurally weak ties to cur rent migrants are 
too, but only for indi vid u als with no direct ties to cur rent migrants.

KEYWORDS  Migrant  net works  •  Internal  migra tion  •  Social  cap i tal  •  Social 
 net works

Introduction

Internal migra tion rep re sents by far the larg est share of con tem po rary human migra-
tion  (Bell  and  Charles-Edwards  2013:30;  United  Nations  Development  Program 
2009:229) and is rec og nized as a cen tral force in shap ing trends in urban i za tion and 
the  spa tial  dis tri bu tion  of  fast-grow ing  pop u la tions  (Rodríguez-Vignoli  and Rowe 
2018; Salerno et al. 2017). In West Africa, envi ron men tal stresses and rapid pop u la-
tion growth are pres sur ing agri cul tural pop u la tions into diver si fy ing their live li hood 
strat e gies; if the past is pre ce dent, this diver si fi ca tion will require migra tion to urban 
areas (Lalou and Delaunay 2015; Roquet 2008).

Mechanisms facil i tat ing and sus tain ing migra tion flows oper at ing through social 
net works have been hypoth e sized to be of sig nal impor tance. The the ory of  cumu la tive 
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cau sa tion sug gests  that migra tion feed back effects  rein force and expand migra tion 
streams  (Massey  1990),  and  social  cap i tal  embed ded  in  net work  ties  sup ports  (or 
deters) migra tion  (Portes  and  Sensenbrenner  1993).  In  this  view, migrants within 
social net works have been hypoth e sized to pro vide valu able infor ma tion regard ing 
the  costs  and  ben e fits  of migra tion  as well  as  assis tance  and  sup port  avail  able  at 
des ti na tions.

Although a rel a tively large body of research has found sup port for such net work 
mech a nisms  involved  in  inter na tional  migra tion,  only  a  hand ful  of  stud ies  have 
addressed  net work  mech a nisms  asso ci ated  with  inter nal  migra tion  (Curran  et  al. 
2005; Curran and Rivero-Fuentes 2003; Davis et al. 2002; Garip 2008). This inter-
nal migra tion research has mostly employed con cep tual frame works and oper a tional 
defi  ni tions of net work mech a nisms sim i lar to those used in the inter na tional con text. 
Differences  in  these  two  types of migra tion, how ever, may have  impor tant con se-
quences for how the dis tri bu tion of infor ma tion and social cap i tal embed ded in net-
work ties moti vates (or fails to moti vate) relo ca tion. For exam ple, operationalizing 
net works through ties to past or cur rent migrants from the ori gin pop u la tion is real is-
tic for inter na tional migra tion but trun cates other poten tially vital sources of migrant 
social cap i tal among inter nal migrants—most prom i nently, ties to indi vid u als native 
to the des ti na tion (Krissman 2005). In rural pop u la tions with a his tory of high urban 
migra tion expe ri ence, actively maintained kin ship, com mer cial, and friend ship ties 
can exist among native res i dents of both pop u la tions.

Network research on inter nal migra tion mech a nisms has also inherited meth od-
o log i cal  con straints  asso ci ated with mea sur ing  social  net works,  pre clud ing  broad 
gen er al iza tions concerning their oper a tion. These con straints include the use of indi-
rect mea sures, proxy mea sures of social asso ci a tion, and net works defined through 
sources  such  as  house hold  ros ters.  Each  of  these  ignores  the  empir i cal  com po si-
tion  of migrants’  per sonal  net works  and  the  larger  social  struc ture  in which  they 
are  embed ded.  When  per sonal  net work  data  are  used,  alter  elic i ta tion  occurs 
 postmigration,  likely  intro duc ing  endogeneity  through  net work  selec tion.  Finally, 
because  of   logis ti cal  con straints,  observed  net works  are  often  trun cated  to  select 
sub sets of strong ties.

In this arti cle, we address these issues using a unique source of exten sive social 
net work data linked to pro spec tively col lected migra tion data from an ongo ing demo-
graphic and health sur veil lance sys tem in rural Senegal. We esti mate dis crete-time 
sur vival mod els of  time  to first migra tion  to  the national  cap i tal, Dakar, on  social 
net work com po si tion before migra tion. We con cep tu al ize  sources of  social  cap i tal 
avail  able to indi vid u als embed ded in net works rel e vant to inter nal migra tion as oper-
ationalized through the migra tion expe ri ence and res i den tial loca tion, as well as tie 
strength of migrant net work alters.

Networks and Migration: Cumulative Causation, Social Capital,  
and Tie Strength

Although the impor tance of social net works in facil i tat ing migra tion has long been 
discussed (Anderson 1974; Boyd 1989; Nelson 1959), it was not a cen tral con cern 
until  the  devel op ment  of  cumu la tive  cau sa tion  the ory.  Migrant  net works  in  this 
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frame work  are  best  con cep tu al ized  as  all   ties  to  other  indi vid u als  (referred  to  as 
“alters”)—includ ing cur rent migrants, past migrants, and non mi grants in the ori gin 
and des ti na tion— who embody migra tion-rel e vant social cap i tal. Social cap i tal refers 
to the resources a poten tial migrant (the “ego”) can access, such as infor ma tion and 
instru men tal assis tance with such neces si ties as hous ing and employ ment (Massey 
1990). Each new migra tion event is seen as expanding migrant net works within the 
com mu nity of ori gin, increas ing the like li hood of future mobil ity and gen er at ing a 
self-reinforcing mech a nism (Massey 1990; Massey et al. 1987; Massey et al. 1993). 
This pro cess con tin ues until ties to a migrant net work become redun dant and read ily 
avail  able to all , pro mot ing equal access to migra tion within the com mu nity.

A recur ring cri tique of cumu la tive cau sa tion is that it con cep tu al izes migrant net-
work  ties  as  homo ge neous  in  their  stocks  of  social  cap i tal  (Krissman 2005; Ryan 
2011). The broader social cap i tal  lit er a ture views spe cific resources as  instan ti ated 
het ero ge neously within per sonal social net works (Lin 2001; Portes 1998). From this 
per spec tive, dif fer ent types of social ties or sub sets of social net works may pos sess 
infor ma tion or  resources with vary ing degrees of  impor tance  in facil i tat ing migra-
tion. For exam ple, migra tion-rel e vant resources avail  able through pre vi ous migrants, 
cur rent migrants, and non mi grants in the des ti na tion are likely to be sub stan tially dif-
fer ent in type and qual ity, neces si tat ing decom po si tion of migrant net works into their 
rel e vant com po nent sub types (Portes 1998).

One hypoth e sized dimen sion of strat i fi ca tion in social cap i tal avail  able to poten-
tial migrants has received sig nifi  cant atten tion: tie strength. Strong and weak ties 
have been hypoth e sized to facil i tate migra tion in spe cific ways (Lin 2001). Strong 
ties—those between indi vid u als with shared char ac ter is tics who inter act fre quently 
as part of dense or interconnected net works—may facil i tate migra tion through the 
rel a tively high degrees of mutual trust and obli ga tion they entail (Coleman 1988; 
Sanders and Nee 1996; VanWey 2004). However, strong ties may also reduce het-
ero ge ne ity  in  social  cap i tal  avail  able  within  the  net work,  lead ing  to  redun dant 
infor ma tion and resources (Burt 2001:34–35). By connecting dis sim i lar indi vid u als 
from more dis tant sub net works, weaker ties are hypoth e sized to bridge iso lated net-
work clus ters, pro vid ing a source of novel infor ma tion and resources unavail able to 
indi vid u als through stron ger ties (Granovetter 1973). At its core, the strength of ties 
hypoth e sis  relies on assump tions about  the  struc tural  char ac ter is tics of net works 
asso ci ated with each end of the spec trum, where con sid er ing whole net works and 
the posi tion of actors within them is key to under stand ing the role of tie strength. 
However, for prac ti cal rea sons and lack of data, these net work-level struc tural char-
ac ter is tics of tie strength have often relied instead on dyadic ego–alter prox im ity, 
often mea sured  through  sub jec tive  tie  strength,  for proxying  the under ly ing net-
work mech a nisms (Lin 2001:69).1 Although there  is an asso ci a tion between sub-
jec tive  tie  strength and  the struc tural char ac ter is tics of  the net work, both  remain 
dis tinct dimen sions of tie strength and should be con sid ered sep a rately (Brashears 
and Quintane 2018).

1  As Lin (2001:69) noted, Granovetter (1973) con sid ered key notions of clo sure and actor posi tion rel a tive 
to the larger net work struc ture when defin ing weak and strong ties and their util ity. However, he ulti mately 
reduced his anal y sis to a dyadic level, focus ing on ego–alter prox im ity for prac ti cal rea sons.
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Empirical Evidence

Empirical sup port of vary ing degrees has been found for these net work mech a nisms 
in the con text of inter na tional migra tion. Work asso ci ated with the Mex i can Migra-
tion Project (MMP) found con sis tent evi dence for asso ci a tions between expo sure to 
migrants from the same fam ily or com mu nity and the like li hood of first and sub se-
quent migra tion for this spe cific stream (Curran and Rivero-Fuentes 2003; Davis et al. 
2002; Garip and Asad 2016; Massey and Espinosa 1997; Mckenzie  and Rapoport 
2007; Palloni et al. 2001). More recently, the Migration between Africa and Europe 
(MAFE) pro ject found a pos i tive asso ci a tion between expo sure  to migrants within 
respon dents’  elicited  per sonal  net works  and  the  like li hood  of  first migra tion  from 
Senegal and Congo to Europe (Liu 2013; Toma and Vause 2014).

Relatively lit tle research has explored net work influ ences on inter nal migra tion, 
how ever. This  lack  of  research  is  per haps  due  to  a  belief  that  because  the  prin ci-
pal mech a nisms asso ci ated with net works lie in low er ing costs and risks asso ci ated 
with migra tion, which are higher for inter na tional moves, they may be less impor tant 
in moti vat ing or supporting inter nal move ment (Massey et al. 1993; Taylor 1984). 
Some evi dence from the MMP sup ports this con jec ture (Curran and Rivero- Fuentes 
2003; Davis et al. 2002), but still confirms  the  impor tance of migrant net works  in 
facil i tat ing  inter nal mobil ity.  Research  in Thailand  also  found  a  pos i tive  asso ci a-
tion between ties  to pre vi ous migrants and past out-migra tion prev a lence from the 
same ori gin com mu nity and the like li hood of inter nal migra tion (Curran et al. 2005;  
Garip 2008).

This pre vi ous research also high lights poten tially dif fer en tial effects of weak and 
strong ties on inter nal migra tion, although these find ings have been con tra dic tory. For 
Thailand, Garip (2008) found that prior migra tion at the vil lage level may be a stron-
ger pre dic tor of new migra tion than prior migra tion at the house hold level, suggest-
ing a stron ger facil i tat ing effect of weak ties. An anal y sis of the same data but using 
dif fer ent sam ples and strat i fy ing by gen der, how ever, found that strong ties have a 
stron ger asso ci a tion with inter nal migra tion and that weak ties have a poten tially neg-
a tive asso ci a tion with male migra tion (Curran et al. 2005). For inter na tional migra-
tion, results from the MAFE pro ject sug gest that strong ties are at least as impor tant 
as weak ties for facil i tat ing Congolese and Senegalese migra tion to Europe, whereas 
another anal y sis  found  the  reverse  for Senegalese migra tion  (Liu 2013; Toma and 
Vause 2014).

Methodological Limitations in Measuring Migrant Networks

Prior research on migra tion has been lim ited by the oper a tional mea sure ment of social 
net works.  In addi tion  to  the exclu sion of non mi grants at  the des ti na tion, mea sure-
ment has been constrained by the use of styl ized and proxy mea sures of asso ci a tion 
and lim its on the types of net work ties inves ti gated. Most stud ies have used proxy 
mea sures  of  social  asso ci a tion,  assum ing  the  exis tence  of  net work  mech a nisms, 
such  as  the  pro por tion  of  same-ori gin/same-des ti na tion migrants,  or  dummy  var i-
ables indi cat ing the exis tence (or absence) of any tie qual i fy ing as part of a migrant 
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 net work (Davis et al. 2002; Garip 2008; Manchin and Orazbayev 2018; Ruyssen and 
Salomone 2018).

Studies using direct mea sures of social asso ci a tions have pri mar ily used one or 
two types of inter ac tions or indi vid u als, such as fam ily or house hold mem bers. These 
ties are often iden ti fied with data col lected for other pur poses, such as house hold list-
ings (Barbieri et al. 2009; Cerrutti and Massey 2001; Curran et al. 2005; Curran and 
Rivero-Fuentes 2003; Davis et al. 2002; Garip 2008; Palloni et al. 2001; Randell and 
VanWey 2014). Such designs rely on the implicit assump tion that all  mem bers iden-
ti fied this way, and only  these indi vid u als, are sources of migra tion-rel e vant social 
cap i tal. This selec tive, trun cated mea sure ment ignores the influ ence of net work ties 
out side these highly spe cific types of asso ci a tion, includ ing ties to those not liv ing 
close  to  the  ego,  such  as  res i dents  in poten tial  des ti na tions.  It  also overrepresents 
more densely connected, struc tur ally stron ger (and hence more homo ge neous) ties, 
leav ing the operationalization of struc tur ally weak ties to aggre gate com mu nity mea-
sures of out-migra tion  (Curran et al. 2005; Davis et al. 2002; Garip 2008; Palloni 
et al. 2001). These ele ments may lead to sub stan tial mea sure ment error of net work 
social  cap i tal  as  con cep tu al ized  in  the  broader  social  cap i tal  lit er a ture. They may 
also pro duce biased esti ma tes of the asso ci a tion between net work social cap i tal and 
migra tion. The mag ni tude of  this  bias will  depend on  the degree  and direc tion of 
dif fer ences between those included in the proxy net works and the broader group of 
per sonal net work alters to which they may or may not belong.

The  MAFE  pro ject,  the  most  com pre hen sive  attempt  to  mea sure  the  asso ci a-
tion  between  pur po sively  elicited  per sonal  net work  ties  and migra tion  like li hood, 
attempted to address these mea sure ment issues by collecting ret ro spec tive migra tion 
his to ries and exten sive, per sonal net work data (Beauchemin 2012:45). However, out-
side of all  house hold and imme di ate fam ily mem bers with migra tion expe ri ence, data 
were col lected only for those extended fam ily mem bers and friends who were also 
migrants  and  pro vided  help  to  the  respon dent  (Liu  2013:1252). These  con straints 
poten tially still overrepresent stron ger ties.2

Perhaps most impor tantly, vir tu ally no research to date has mea sured migrants’ 
social net works using per sonal net work data pur po sively col lected before migra-
tion (Lubbers et al. 2020). Not doing so likely intro duces endogeneity because the 
very act of migra tion shapes migrant net works, bias ing esti ma tes of the asso ci a-
tion between those net works and migra tion like li hood. In addi tion, not mea sur ing 
social net works before migra tion may lead to selec tion on migra tion spell dura tion 
in a spe cific des ti na tion, with return migrants and those migrat ing to other places 
under rep re sented.  This  issue  is  likely  more  pro nounced  for  inter nal  migra tion. 
Lastly, when net works are mea sured postmigration,  social cap i tal moti vat ing or 
facil i tat ing migra tion is observed only after migra tion takes place, a tau tol ogy for 
which prior  empir i cal mea sure ment of  social  cap i tal  has been crit i cized  (Portes 
and Sensenbrenner 1993).

2  Studies using MAFE data define tie strength based on kin ship sta tus. Figure A1 (online appen dix) shows 
that in our pop u la tion data (described later), the assump tion that tie strength is well proxied by kin ship is 
more ques tion able, given the wide var i a tion in sub jec tively assessed tie strength between imme di ate and 
extended fam ily mem bers as well as nonkin.

D
ow

nloaded from
 http://dup.silverchair.com

/dem
ography/article-pdf/59/5/1683/1646334/1683boujija.pdf by guest on 09 April 2024



1688 Y. Boujija et al.

Defining Migrant Social Networks in the Context of Internal Migration

The  usu ally  smaller  geo graphic  dis tances  involved,  the  absence  of  inter na tional 
bound aries allowing for rel a tively unre stricted mobil ity, and the higher prev a lence of 
tem po rary move ment involved in inter nal migra tion shape the dis tri bu tion of migrant 
social cap i tal in net works and social cap i tal’s influ ence on migra tion in ways that are 
unique from inter na tional migra tion. Measures appro pri ate for mea sur ing the util ity 
of social cap i tal embed ded in inter na tional migrant net works may thus be inad e quate 
for study ing inter nal mobil ity.

Potential  inter nal migrants  are  also more  likely  to  have  ties  to  non mi grants  at 
the  des ti na tion  than  inter na tional  migrants.  Family  ties  may  more  eas ily  extend 
geo graph i cally, and occa sional vis its to urban cen ters to visit fam ily, con duct busi-
ness, and seek health care are com mon. Nonmigrants at des ti na tion may be bet ter 
posi tioned  than migrants  to  pro vide  infor ma tion  and  assis tance. Even  if  they  lack 
the means  to  offer  direct  assis tance,  non mi grants  at  ori gin may pro vide  access  to 
other con tacts (their social cap i tal) who may be mobi lized for help (Krissman 2005; 
Wilson 1998). Because of the shorter geo graphic dis tances between the ori gin and 
des ti na tion,  ties  with  migra tion-spe cific  social  cap i tal  rep re sent  a  larger  pro por-
tion of indi vid u als’ net works, which are more likely to be maintained across space  
(Shi et al. 2016).

For inter na tional migra tion, infor ma tion on immi gra tion pro cesses, travel, safety, 
and  oppor tu ni ties  at  des ti na tion may  be  essen tial  (Krissman  2005;  Spener  2004), 
and  such  infor ma tion may not be eas ily acces si ble oth er wise.  In  this  case,  return-
ees become an impor tant source of social cap i tal avail  able to poten tial migrants. For 
inter nal migra tion, how ever, because of increased ties to non mi grants at the des ti na-
tion and the poten tially higher fre quency of inter ac tion with cur rent migrants from 
the ori gin, infor ma tion from return migrants may be redun dant or out dated rel a tive 
to other sources as time since their return passes; for less suc cess ful migrants, this 
infor ma tion may be less valu able for migra tion and even deter it.

Further,  the use ful ness of migrant social cap i tal sources  in moti vat ing and sup-
porting migra tion is almost cer tainly medi ated by sub jec tive or struc tural tie strength, 
which at least partly defi nes the nature and avail abil ity of resources and poten tially 
inter acts with dif fer ent categories of migrant net work alters. For exam ple, strong ties 
to return ees, whose cap i tal con sists mostly of poten tially redun dant infor ma tion and 
fewer instru men tal resources (e.g., hous ing or direct access to job oppor tu ni ties), may 
be of lit tle use.

The broader social cap i tal lit er a ture and research concerning the util ity of migrant 
net works have the o rized the impor tance of indi rect access to social cap i tal through 
struc tur ally weak ties, enabled through mobi liz ing a chain of con nec tions or facil i-
tat ing new intro duc tions (Granovetter 1973; Lin 2001; Uehara 1994; Wilson 1998). 
Although  not  the  eas i est  to mobi lize, weak  struc tural  ties may  be  highly  rel e vant 
for indi vid u als with rel a tively few or no direct migrant ties in their net works. Per-
haps the most straight for ward way of operationalizing these ties is through sec ond-
order (and poten tially higher order) con nec tions in migrant net works (e.g., a “friend 
of  a  friend”).  Indirect  ties may  also  indi cate first-order  ties  that  are  affec tively  or 
instru men tally  less  impor tant  inter per sonal  con nec tions.  No  social  net work  data, 
except per haps data on online net works, exhaus tively enu mer ate all  poten tial ties in 
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a group or com mu nity. Directly observed ties in stan dard designs will likely reflect 
 sub jec tively stron ger ties, leav ing the weakest ties unob served.

Although the migra tion lit er a ture does not dis tin guish between dimen sions of tie 
strength,  the avail abil ity and use ful ness of social cap i tal  in elicited first-order net-
works might be expected to dif fer by sub jec tive tie strength between the ego and the 
alter. This type of tie strength is foun da tional to many meth od o log i cal per spec tives 
on the influ ence of net work alters on dif fu sion and behav ior change (Strang and Tuma 
1993; Wellman  and Wortley 1990). However,  logis ti cal  con straints  often pre clude 
collecting data on this type of tie strength (Delaunay et al. 2019; Sandberg 2018). As 
discussed ear lier, although sub jec tive tie strength may be cor re lated or even caus ally 
asso ci ated with the struc tural tie strength, these two types have dif fer ent impli ca tions. 
Those with sub jec tively close ties may be more likely to share social cap i tal or may 
share more of it with poten tial migrants than those with less sub jec tively close ties.

Attention to these ele ments—ties to migrants, return ees, non mi grants at the des ti-
na tion, as well as sub jec tive and struc tural tie strength—may help address impor tant 
gaps in pre vi ous operationalizations of migrant social net works. This focus may be 
par tic u larly impor tant for net work mech a nisms impli cated in inter nal migra tion.

Current Investigation

In this study, we use a unique source of sociocentric social net work data linked to 
com plete  migra tion  his to ries  of  respon dents  and  their  net work  alters  from  rural 
Senegal. We  test  for  the asso ci a tion between expo sure  to migrant  social cap i tal  in 
net works and  the  like li hood of first  inter nal migra tion  to Senegal’s cap i tal, Dakar. 
Networks are mea sured through mul ti ple name gen er a tors with free-choice alter elic-
i ta tion, decomposed into categories of poten tial sources of migrant social cap i tal. We 
define migrant social cap i tal using alters’ migra tion his to ries, cur rent res i den tial sta-
tus, and tie strength. Tie strength is mea sured (1) struc tur ally as sec ond-order ties and 
(2) sub jec tively through a psy cho phys i cal mea sure of tie strength.

Setting

The study pop u la tion is located in the Fatick depart ment of Senegal, in the Siin region, 
approx i ma tely 150 kilo me ters east of Dakar, and is part of the Niakhar Health and 
Demographic Surveillance System (NHDSS). Totaling 44,000 indi vid u als in 2014, 
the study area’s pop u la tion  identifies eth ni cally as Sereer and  is  largely depen dent 
on live stock and rainfed agri cul ture for sub sis tence and eco nomic activ ity (Delaunay 
et al. 2013; Lericollais 1999).

The Sereer of the Siin region are anec dot ally known as a peo ple rooted in the land. 
Migration among the Sereer had been lim ited to two peri ods of mass migra tion: first 
in the colo nial period, and later in the 1970s asso ci ated with admin is tra tive efforts to 
relo cate mem bers of the agri cul tural pop u la tion to unset tled land to alle vi ate high pop-
u la tion den si ties (Dubois 1975:67, 1999; Garenne and Lom bard 1988). In recent years, 
how ever, the mobil ity of Sereer farm ers has increased because of a wide spread agri-
cul tural  cri sis,  resulting  from a drop  in  rain fall,  intense  agri cul tural prac tice, poorer 
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soil yield, and con tin ued rapid growth in pop u la tion den sity (Adjamagbo et al. 2006; 
Roquet  2008). As  a  direct  result,  sea sonal  labor migra tion  to  urban  cen ters  (mostly 
Dakar) has been steadily grow ing as a means of diver si fy ing income sources and reduc-
ing the num ber of depen dents in the house hold (Adjamagbo et al. 2006). Because the 
Senegalese  gov ern ment  does  not  restrict  inter nal migra tion,  tem po rary  labor migra-
tion occurs among all  social spheres and through out the cal en dar year. This tem po rary 
migra tion accounts for, on aver age, 10% of all  per son-years lived in the study zone each 
year since 1998 (Delaunay et al. 2016; Lalou and Delaunay 2015). Permanent migra-
tion to urban cen ters is insig nifi  cant rel a tive to tem po rary dis place ment.

Hypotheses

Following our con cep tual  frame work  for defin ing migrant net works, we  test  three 
hypoth e ses.

Hypothesis 1 (H1): Exposure to cur rent and return migrants and non mi grant Dakar 
res i dents in respon dents’ net works will be pos i tively asso ci ated with the haz ard 
of first migra tion  to  the cap i tal. This asso ci a tion  is expected to be stron gest  for 
expo sure to non mi grant Dakar res i dents because they can pro vide direct assis tance 
and the most up-to-date infor ma tion; the next stron gest asso ci a tion is expected for 
expo sure to cur rent migrants liv ing in the cap i tal. We expect ties to return ees to 
have the weakest asso ci a tion with the haz ard of first migra tion and that asso ci a tion 
will decrease with the dura tion since their return.

Hypothesis 2  (H2): The  asso ci a tion between  alters’ migra tion/res i dence  expe ri-
ence and first-migra tion like li hood will be mod er ated by the sub jec tive strength of 
ties between alters and the ego. We expect that for Dakar res i dents (migrants and 
non mi grants)—who can pro vide both novel infor ma tion on oppor tu ni ties as well 
as  sup port and assis tance—sub jec tively weak and strong  ties will be pos i tively 
asso ci ated with the first-migra tion haz ard. However, we expect that strong ties to 
return ees will not be as impor tant because they are less likely to be solicited for 
imme di ate assis tance and may be a source of redun dant infor ma tion.

Hypothesis 3 (H3): We expect struc tur ally weak ties (operationalized as sec ond- 
order  ties  to cur rent migrants and Dakar non mi grant  res i dents)  to be pos i tively 
asso ci ated  with  the  first-migra tion  haz ard.  Because  struc tur ally  weak  ties  will 
likely have the most impact when poten tial migrants have few (if any) direct ties 
to migrant alters, we expect this asso ci a tion to be greater for those hav ing fewer 
first-order migrant alters in their net works.

Data and Methods

Data

Our anal y sis uses data from the Niakhar Social Networks and Health Project (NSNHP) 
(Delaunay et al. 2019), which has col lected exten sive social net work infor ma tion in 
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col lab o ra tion with the NHDSS (Delaunay et al. 2013). The NHDSS has pro spec tively 
mon i tored socio eco nomic and demo graphic char ac ter is tics (includ ing migra tion his-
to ries) of the entire sur veil lance zone pop u la tion since 1983. From June to Octo ber 
2014, the NSNHP main sur vey instru ment col lected exten sive sociocentric social net-
work infor ma tion from a cen sus of all  adults aged 16 or older in the sur veil lance zone 
vil lage of Yandé, the focus of this anal y sis. This effort allows for the recon struc tion 
of the com plete sociocentric net work of the vil lage. The sur vey design per mit ted the 
unre stricted elic i ta tion of net work alters across 15 name gen er a tors representing mul-
ti ple domains of social inter ac tion and included exten sive name-inter preter ques tions 
mea sur ing tie strength and alter attri butes. Survey data from respon dents and net work 
alters hav ing ever lived in the sur veil lance zone were linked to their NHDSS records 
(Delaunay et al. 2019). Respondents from Yandé named an aver age of 23.6 unique 
indi vid u als in their net works, 19.5 of whom were iden ti fied within the NHDSS and 
had their records linked. The migra tion his to ries taken from the NHDSS include the 
date  of first migra tion  to  the  cap i tal  for  all   respon dents,  as well  as migra tion  and 
res i dence sta tus at the time of the sur vey for all  elicited alters. For alters who never 
resided in the zone, the respon dents pro vided some infor ma tion, includ ing res i den tial 
sta tus at the time of the sur vey.

Sample

Of the 1,310 respon dents interviewed in Yandé, 12 were lost because of ran dom error in 
the sur vey soft ware, and 11 were lost because of implau si ble responses. Of the remaining 
respon dents, we exclude 732 because they had a known first migra tion expe ri ence to 
Dakar before June 1, 2014. To pro tect against undue influ ence on our esti ma tes from out-
li ers in the dis tri bu tion of migrant alters in the net works, we also exclude six indi vid u als 
with unusual num bers of migrant net work alters (greater than 29). These restric tions leave 
us with a final ana lytic sam ple of 549 adults aged 16 or older who had never migrated 
to Dakar by the time of the sur vey. Among these adults, there were 75 first migrations to 
Dakar, and 18 obser va tions were cen sored at death before the end of obser va tion.

Modeling Strategy and Dependent Variable

We test our hypoth e ses using a series of dis crete-time sur vival mod els assum ing a 
com ple men tary log-log dis tri bu tion. We fol low the res i dents of Yandé dur ing the 55 
months between June 1, 2014, and Decem ber 31, 2018.3

Migration to Dakar is defined as hav ing moved to the cap i tal for three months or 
lon ger. Because we do not observe indi vid u als through out their life course, we use 
a delayed-entry strat egy: indi vid u als join the risk set at their age at the begin ning of 
the obser va tion inter val. This strat egy accounts for left trun ca tion and delayed-entry 

3  First migra tion in our obser va tion period was reg is tered on Octo ber 10, 2014;  the last migra tion was 
reg is tered on Decem ber 2, 2018. Thus, although data col lec tion barely over laps with our obser va tion win-
dow, the tim ing of the first observed migra tions is late enough for net works to have been mea sured before 
migra tion for all  respon dents in our sam ple.
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bias resulting from our sam ple’s com po si tion (Jenkins 1995, 2005:73–74). Duration 
at risk is defined as the dif fer ence between age at entry and age at first migra tion to 
Dakar or at cen sor ing at the end of the inter val or death. Observations are not cen-
sored for migra tions to places other than Dakar because these less fre quent migra tions 
are of gen er ally very short dura tion. Such moves are often followed by a sequen tial 
move to Dakar, which is then cap tured in the NHDSS migra tion his to ries, allowing 
for the indi vid u als to remain in the risk set. The total num ber of per son-months at risk 
in our ana lytic sam ple is 27,660.

Two  ele ments  should  be  con sid ered  when  interpreting  the  infer en tial  results 
 presented here. First, our sam ple rep re sents the exhaus tive enu mer a tion of all  never- 
migrants  from one vil lage. Thus, p val ues presented here should be con sid ered an 
addi tional  indi ca tion of  the strength of  the asso ci a tion and the amount of var i ance 
in the esti ma tes rather than an indi ca tion of the like li hood of dif fer ence from a null 
hypoth e sis in some broader pop u la tion. For this rea son and in line with con ven tion, 
we  still  pro vide  sig nifi  cance  lev els  in  the  tables. To be con ser va tive, we use  two-
tailed tests despite hav ing hypoth e sized direc tional asso ci a tions.

Independent Network Variables

Network alters’ migra tion/res i dence his to ries are defined as fol lows. Alters are con-
sid ered cur rent migrants if they were res i dents of Yandé or the broader NHDSS sur-
veil lance zone and were in a migra tion spell to Dakar at the time of the sur vey. Return 
migrants are defined as  indi vid u als cur rently  resid ing  in  the zone who had one or 
more migra tion spells in the past. Return migrants are fur ther disaggregated by dura-
tion since their last migra tion spell: returned from the last spell within the five years 
before entry into the risk set ver sus returned more than five years prior. Nonmigrant 
res i dents in Dakar are defined as alters who respon dents cited as liv ing in Dakar and 
who had never lived in the vil lage or the broader NHDSS sur veil lance zone.4 Because 
net works were not repeat edly mea sured dur ing the obser va tion win dow, migrant net-
work var i ables are fixed to the time mea sure ment (2014) and are not allowed to vary.

To test H1, we operationalize expo sure to dif fer ent types of migrant alters in one 
spec i fi ca tion as a con tin u ous mea sure of the num ber of alters in each cat e gory. To 
allow for poten tial non lin ear effects, we  test a sec ond spec i fi ca tion  that operation-
alizes expo sure cat e gor i cally. For return migrant alters, this var i able cor re sponds to 
quar tiles of the dis tri bu tion of such alters among all  respon dents; the ref er ence cat e-
gory is less than four, with indi ca tor var i ables for four to five, six to seven, and eight 
or more return migrant alters. For cur rent migrants and non mi grant Dakar res i dents, 
the ref er ence cat e gory is zero, with indi ca tor var i ables for one, two, three, and four 
or more alters.

To test the hypoth e sis concerning the mod er at ing impact of tie strength, we use a 
psy cho phys i cal mea sure of affec tive tie strength in the main sur vey instru ment that was 
pre vi ously dem on strated to be asso ci ated with knowl edge dif fu sion in this pop u la tion 

4  Although we label them non mi grant Dakar res i dents, these indi vid u als may include Dakar natives and 
Dakar res i dents who migrated from a dif fer ent region.
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(Sandberg et al. 2012). Respondents were asked to rate the affec tive value they attach 
to each cited alter  rel a tive  to another  ran domly cho sen alter with an assigned value 
of 1,000.5 In our ana ly ses, we take the ratio of the nat u ral log of each alter’s reported 
value to the nat u ral log of the aver age value of alters for each respon dent, top-coded at 
two to elim i nate a few extreme val ues. We expect the asso ci a tion between strength of 
ties to migrant alters and migra tion like li hood to be non lin ear (with weak and strong 
ties being more influ en tial than medium-strength ties) for cur rent migrants and non mi-
grant Dakar res i dents. Thus, we cat e go rize the con tin u ous var i able’s dis tri bu tion into 
terciles, reflecting the weakest, medium-strength, and stron gest ties.

Finally, we mea sure struc tur ally weak ties to migrants as the num ber of sec ond-
order ties to any cur rent migrant or non mi grant Dakar res i dent, iden ti fied among the 
alters of respon dents’ own alters, regard less of their migra tion his tory. Second-order 
ties to return migrants are omit ted because they are almost uni ver sal and, as discussed 
ear lier, embody poten tially much less rel e vant migra tion-spe cific social cap i tal.

Correlations  between  dif fer ent  spec i fi ca tions  of migrant  net works  presented  in 
Figure A2 (online appen dix) show that our mea sures of migrant expo sure are cor re-
lated in the expected direc tions and have the expected mag ni tudes. Most cor re la tions 
are only mod er ately pos i tive, with suf fi cient var i a tion to jus tify their use as sep a rate 
mea sures proxying migrant social cap i tal in our spec i fi ca tions.

Controls

One of the main chal lenges in prior research on net work mech a nisms and migra tion 
has been con trol ling for poten tial confounding mech a nisms. Most impor tant among 
these con cerns  is  that migra tion within house holds,  fam i lies, or  com mu ni ties may 
indi cate  com mon  live li hood  strat e gies,  as  spec i fied  in  the  “cul ture  of  migra tion” 
hypoth e sis (Garip and Asad 2016:1172; Kandel and Massey 2002). If so, empir i cally 
iden ti fied  net work  asso ci a tions  would  be  arti facts  of  such  strat e gies.  Researchers 
addressing  this  pos si bil ity  have  advo cated  con di tion ing  on  house hold  char ac ter is-
tics  reflecting  house hold  com po si tion  and  life  cycle,  as well  as  com mu nity  lev els 
of migra tion (Collins 1985; Ellis 1998; Garip and Asad 2016). In our ana ly ses, we 
include the fol low ing house hold-level con trols: the pro por tion of mem bers over age 
60; the pro por tion youn ger than 15; the num ber of cur rent res i dents; and the num ber 
of  cur rent migrants  from  the  house hold  and  each  respon dent’s  house hold  agri cul-
tural and mate rial wealth, stan dard ized rel a tive to the other house holds in the vil lage 
(Sandberg et al. 2018). To con trol for poten tial com mu nity-level effects, we fur ther 
con trol  for  the pro por tion of  the pop u la tion  in each Yandé neigh bor hood who had 
ever migrated by the time of the sur vey.

We also con trol for indi vid ual char ac ter is tics that pre dict migra tion behav ior and 
were pre vi ously found to be asso ci ated with net work com po si tion and struc ture. In all  
mod els, we include cat e gor i cal var i ables con trol ling for sex (binary), edu ca tion (cat-
e gor i cal), mar i tal sta tus (binary, spec i fied as a time-vary ing covariate), and  reli gion 

5  The ques tion asked for each cited alter was, “If [fixed ref er ence alter] is worth 1,000 to you, how much 
would [cur rent cited alter] be worth to you?”
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(cat e gor i cal). Because migra tion risk is not con stant over time, being con sid er ably 
higher  at  ear lier  ages  and  expo nen tially  decreas ing  as  one  gets  older  (Reed  et  al. 
2010), we also  include a qua dratic spec i fi ca tion for age.  In addi tion  to con trol ling 
for poten tial confounding effects asso ci ated with net work struc ture, these covariates 
are essen tial  to con trol  for poten tial confounding due  to homophily. Because  indi-
vid u als  tend to asso ci ate with sim i lar oth ers, net work effects may be biased in the 
absence  of  proper  con trol;  egos will  asso ci ate with  alters who  are more  likely  to 
behave sim i larly. Given that social asso ci a tion is gen er ally (and in this case, spe cif-
i cally) homophilous with regard to age, gen der, edu ca tion, and reli gion (McPherson 
et al. 2001), con trol ling for these var i ables should atten u ate any such confounding 
effects (Sandberg et al. 2018).

Finally, because our main explan a tory var i able is the num ber of ties to poten tial 
sources of migrant social cap i tal, we con trol for total net work size, mea sured con-
tin u ously, to account for the var i abil ity in the num ber of alters cited in per sonal net-
works. Network size may poten tially proxy the ego’s social attach ment to the ori gin 
com mu nity while cor re lat ing pos i tively with the num ber of ties to a migrant net work.

Results

Descriptive Results and Distribution of Migrant Networks

Table 1 pres ents descrip tive sta tis tics for the var i ables used in our anal y sis, strat i fied 
by  expe ri ence  of  the  event  (migra tion)  dur ing  the  obser va tion  period. Those who 
migrated are more likely to be sin gle, male, youn ger, and more highly edu cated, as 
one might expect given indi vid ual-level pre dic tors of labor migra tion. They also tend 
to have slightly more house hold mem bers with migra tion expe ri ence, larger migrant 
net works  over all,  and  more  ties—as  well  as  more  sec ond-order  ties—to  cur rent 
migrants and non mi grant Dakar res i dents than those who did not migrate.

Figure 1 pres ents the dis tri bu tions of our pri mary inde pen dent var i able (migrant 
net work size), both aggre gated and decomposed by  the spe cific source of migrant 
social cap i tal. Panel a shows that almost every one (99%) has at least one tie to some 
form of migrant net work,  and  the mean and median num ber of  such  ties  is  eight. 
When migrant net works are decomposed in panel b, vir tu ally all  (98%) indi vid u als 
have at least one return migrant in their net work, with a median of five such alters. 
The num ber of net work  ties  to cur rent migrants  is more  restricted. Approximately 
14% of sam ple mem bers cite no cur rent Dakar migrants in their net work. Although 
most  indi vid u als cite at  least one,  the median is  two, and 75% of respon dents cite 
three or fewer. Ties to Dakar natives are even more sparse, with 73% cit ing none and 
27% cit ing one or more.

Figure 2 pres ents Kaplan–Meier esti ma tes of sur vival to a first migra tion to Dakar 
by age over all in panel a; esti ma tes strat i fied by total migrant net work size and dichot-
o mized at the median are shown in panel b. By treating the sam ple respon dents as a 
syn thetic cohort, we assume that all  sam ple mem bers would expe ri ence the same age-
spe cific first-migra tion rates as seen dur ing the obser va tion period. For both the com-
plete sam ple and the sam ple strat i fied by net work size, we observe a faster tran si tion to 
first migra tion between ages 19 and 31. At age 31, 63.3% of the cohort had expe ri enced 
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Table 1 Summary sta tis tics for indi vid ual, house hold, neigh bor hood, and net work char ac ter is tics, by 
out come (migra tion within the obser va tion period) for adults aged 16 or older in Yandé with out prior 
migra tion expe ri ence to Dakar, 2014–2018

Nonmigrants
(N = 474)

Migrants
(N = 75)

Mean
(pro por tion) SD

Mean
(pro por tion) SD Significance

Individual Characteristics
  Marrieda (2014) .45 .50 .20 .40 ***
  Woman .50 .50 .27 .45 ***
  Agea (2014) 42.38 19.10 23.71 7.19 ***
  Education
    No school ing .65 .48 .27 .45 ***
    Primary .17 .38 .19 .39
    Middle school .11 .31 .32 .47 ***
    High school+ .07 .25 .23 .42 **
  Religion
    Mus lim .85 .36 .84 .37
    Chris tian .10 .30 .15 .36
    Other .05 .22 .01 .11 **
Household Characteristics
  Number of house hold res i dents 14.60 7.53 15.11 7.06
  Number of cur rent migrants within 

house hold 2.74 2.74 3.03 2.57
  Household’s rel a tive mate rial wealth 0.03 1.06 0.07 0.89
  Household’s rel a tive agri cul tural 

wealth 0.02 1.07 0.05 0.96
  Proportion in house hold   

youn ger than 15 .44 .15 .44 .12
  Proportion in house hold older than 60 .06 .08 .05 .06
Neighborhood Characteristics
  Ham let’s migra tion  pro pen sity (num ber 

of ever-migrants/never-migrants) 0.61 0.14 0.62 0.15
Network Variables
  Total net work size 24.06 7.54 23.53 6.01
  Migrant net work size 7.95 3.87 8.71 3.22 *
    Ties to return ees 5.30 2.96 5.11 2.26
    Ties to cur rent migrants 2.14 1.62 2.87 1.78 **
    Ties to Dakar non mi grants 0.52 1.25 0.73 1.40
    Weak ties 2.14 3.20 3.43 3.79 **
    Medium ties 3.30 3.52 2.93 3.35
    Strong ties 2.51 2.82 2.35 2.35
    Second-order ties to cur rent 

migrants 28.58 15.24 29.48 15.02
    Second-order ties to Dakar 

non mi grants 8.02 5.85 8.65 5.58

Source: Compiled by authors using the NSNHP main sur vey, 2014.
a Age and mar i tal sta tus are included as time-vary ing char ac ter is tics in these mod els.

*p < .05; **p < .01; ***p < .001
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a first migra tion, with the rate of tran si tion to first migra tion slowing dra mat i cally there-
af ter. At age 42, 75% of the cohort had expe ri enced a first migra tion. When looking 
at the dif fer ences by net work size, we see larger migrant net works increase the haz ard 
of first migra tion after age 30. At the end of the obser va tion win dow, only 17.5% of 
those with a larger net work had never migrated, com pared with 31.9% for those with 
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Fig. 1  Distribution of first-order migrant network size overall (panel a) and by migrant alter type (panel b). 
Source: Compiled by authors using the NSNHP main survey, 2014.
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Fig. 2  Kaplan–Meier estimates of survival to first migration by age overall (panel a) and stratified by total 
migrant network size and dichotomized at the median (panel b). Source: Compiled by authors using the 
NSNHP main survey, 2014.
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smaller migrant net works. Although the shape of the curve sug gests that there are some 
time-depen dent effects of migrant net work size on migra tion, these effects are largely 
explained by the com po si tion of net works, as discussed later.6

Figure  3  pres ents Kaplan–Meier  esti ma tes  strat i fied  by  the  ties  to  return ees  in 
panel a, cur rent migrants in panel b, and non mi grant Dakar res i dents in panel c. The 
num ber  of  each  type  of migrant  net work  is  dichot o mized  at medians  of  5  and  2, 
respectively,  for  return and cur rent migrants. For non mi grant Dakar  res i dents,  ties 
are cat e go rized as 0, 1, and 2 or more because of the sparse ness of the dis tri bu tion.

The num ber of ties to return migrants as operationalized here (<5 vs. ≥5) appears 
to  have  lit tle  asso ci a tion  with  esti mated  sur vival.  The  num ber  of  ties  to  cur rent 
migrants has a sub stan tial asso ci a tion with sur vival, speed ing time to first migra tion 
to Dakar. Ties to non mi grant Dakar res i dents also seem to have a stron ger asso ci a tion 
with migra tion,  although not  com pletely  in  the  expected  direc tion. Knowing  only 
one Dakar  non mi grant  is  asso ci ated with  the  slowest  tran si tion  to  first migra tion, 
know ing two or more is asso ci ated with the fastest tran si tion to first migra tion, and 
know ing none lies between those two. Our post hoc spec u la tion is that those sin gle 
known non mi grant Dakar res i dents may be assum ing a role in diver si fy ing ori gin- 
house hold pro duc tion and risk, mak ing migra tion a less appeal ing strat egy for them 
than for those know ing no non mi grants. We expect this dif fer ence to dis ap pear when 
we include our con trols for house hold char ac ter is tics.

Those with a larger migrant net work, regard less of the type, are still esti mated to 
be slightly more likely to migrate at later ages. This find ing sug gests that net works 
may play a more  impor tant  role  in  facil i tat ing migra tion, which  is  to be  expected 
because migra tion is much risk ier at later ages.

Figure  4  dis plays  descrip tive  sta tis tics  for  struc tur ally  weak  ties  to  cur rent 
migrants  and  non mi grant  Dakar  res i dents.  Panel  a  shows  that  although  direct 
ties  to  these  sources  of  social  cap i tal  are  rel a tively  lim ited  (as  seen  in  Figure  2),  
sec ond-order ties make these sources of social cap i tal more widely acces si ble. Vir-
tually every one in the sam ple has indi rect access to a cur rent migrant through their 
own net work, with a median of 27. Similarly, less than 4% of the respon dents have 
no sec ond-order  ties  to non mi grant Dakar  res i dents, and half have  indi rect access 
to seven or more. The Kaplan–Meier esti ma tes for these var i ables in pan els b and c 
show that both are pos i tively asso ci ated with the haz ard of first migra tion to Dakar, 
with slightly stron ger effects at ear lier ages asso ci ated with struc tur ally weak ties to 
cur rent migrants in Dakar.

First-Migration Hazard on Migrant Network Alter Types

Table 2 pres ents three mod els test ing our H1, which sug gests that expo sure to dif fer ent 
migrant alter types embody ing dif fer ent sources of social cap i tal will be asso ci ated with 
dif fer ences in the haz ard of first migra tion to Dakar. Each model includes the full set 

6  Panel b of Figure 2 is strongly influ enced by the shape of the under ly ing sur vival curve seen in panel a 
of Figure 3 (by the num ber of ties to return ees only) because return ees account for a large part of migrant 
net works. In Figure 3, panel a, the num ber of ties to return ees (cat e go rized at the median) seems to have a 
slightly neg a tive asso ci a tion with migra tion before age 30 and a slightly pos i tive asso ci a tion after that age.
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Table 2 Hazard of first migra tion to Dakar on expo sure to migrant alters in social net works, for adults 
aged 16 or older in Yandé, 2014–2018

Model 1 Model 2 Model 3

Size of Dakar Migrant Network 1.13*
(0.05)

Previous Returnee (≥5 years) 1.05
(0.08)

Recent Returnee (<5 years) 1.08
(0.09)

Current Migrants 1.17*
(0.09)

Dakar Nonmigrants 1.25**
(0.10)

Ties to Return Migrants (ref. = first quar tile)
  Second quar tile (four to five) 1.16
 (0.38)
  Third quar tile (six to seven) 1.62
 (0.60)
  Fourth quar tile (eight or more) 1.25
 (0.59)
Ties to Current Migrants (ref. = zero)
 One 1.22
 (0.63)
  Two 1.69
 (0.90)
  Three 3.45*
 (1.75)
  Four+ 2.22
 (1.12)
Ties to Dakar Nonmigrants (ref. = zero)
 One 0.91
 (0.39)
  Two 1.99
 (0.96)
  Three 2.74†

 (1.63)
  Four+ 5.15**
 (2.82)
AIC 951.62 954.31 957.54
BIC 1,107.94 1,135.32 1,196.15
Log-Likelihood −456.81 −455.15 −449.77
Deviance 913.62 910.31 899.54
Number of Observations 27,660 27,660 27,660

Notes: Standard errors are shown  in paren the ses. AIC = Akaike  infor ma tion cri te rion. BIC = Bayes ian 
infor ma tion cri te rion.

Source: Compiled by authors using the NSNHP main sur vey, 2014.
†p < .10; *p < .05; **p < .01
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of con trols, which are omit ted from the table because of space con straints. Estimates 
asso ci ated with the con trol var i ables for each model are avail  able in Table A1 (online 
appen dix). Model 1 in Table 2 specifies the num ber of migrant alters in respon dents’ 
net works regard less of type. As esti mated, each addi tional migrant alter is asso ci ated 
with an increase of approx i ma tely 13% in the haz ard of first migra tion to the cap i tal. 
Model 2 specifies the migrant net work disaggregated into ties to return ees (both recent 
and older), cur rent migrants in Dakar, and non mi grant Dakar res i dents. The results are 
largely con cor dant with expec ta tions. The stron gest asso ci a tion in this model is with 
ties to Dakar res i dents. Each addi tional tie is asso ci ated with a first-migra tion haz ard 
that is approx i ma tely 25% higher. The esti mate for cur rent migrants is not as large but is 
still sub stan tively impor tant: each mar ginal cur rent migrant in the net work is asso ci ated 
with a 17% increase in the haz ard. Ties to return ees are only weakly asso ci ated with 
the first-migra tion haz ard, with ties to recent return ees hav ing a slightly greater (8%) 
haz ard than ties to migrants returning five or more years prior (5%).

To address poten tial nonlinearities asso ci ated with dif fer ent types of migrant ties, 
Model 3 specifies the num ber of ties cat e gor i cally. Because the esti mated effects of 
ties to prior and recent return ees seen in Model 2 are sim i lar, we com bine these two 
types of return migrants in Model 3 and cat e go rize them by quar tiles of the dis tri bu-
tion. This model sug gests that for return ees and cur rent migrants, any increase in the 
asso ci a tion between expo sure and migra tion like li hood may be non lin ear, reaching 
a pla teau at the higher ends of their dis tri bu tions. A more lin ear asso ci a tion is seen 
for ties to Dakar res i dents. Although hav ing only one tie to a Dakar non mi grant does 
not appear to be asso ci ated with the first-migra tion haz ard rel a tive to know ing none, 
increas ingly strong effects are evi dent with an increas ing num ber of ties. Relative to 
cit ing no ties to Dakar res i dents, the haz ard of migrat ing to Dakar is 2 times as high 
for those cit ing two ties, 2.7 times as high for those cit ing three ties, and 5.2 times as 
high for those cit ing four or more ties to Dakar res i dents.

Using esti ma tes from Model 3, Figure 5 pres ents  the predicted five-year cumu-
la tive  prob a bil ity  of  first migra tion  by  the  num ber  of  cited migrant  alters  in  each 
cat e gory. These  esti ma tes  imply  a  five-year  cumu la tive  prob a bil ity  of  first migra-
tion  asso ci ated with  cit ing  ties  to  three  cur rent migrants  of  approx i ma tely  25.7%. 
 Comparative fig ures  for cit ing  two,  three, and  four  ties  to Dakar non mi grants are, 
respec tively, 24.4%, 31.9%, and 51.2%, rel a tive to 13.1% when cit ing none.

Subjective Tie Strength

Table 3 pres ents mod els esti mat ing the asso ci a tion of sub jec tive tie strength and its 
inter ac tion with migrant alter type to test H2. Model 1 esti ma tes the main effects of 
the asso ci a tion between weak, medium, and strong ties (again cat e go rized through 
terciles  of  the  dis tri bu tion  of  the  psy cho phys i cal mea sure)  and  the  haz ard  of  first 
migra tion  to Dakar  across migrant  ties of  all   types. Each addi tional weak  tie  to  a 
migrant alter is asso ci ated with a 19% increase in the first-migra tion haz ard, whereas 
medium and strong ties are asso ci ated with 8% and 10% increases, respec tively.

Model 2 pres ents esti ma tes of the inter ac tion between migrant alter type and weak, 
medium, and strong sub jec tive ties to return ees and cur rent net work alters—migrants 
and non mi grant res i dents—resid ing in Dakar. The num bers of weak and medium ties 
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to return ees are pos i tively (albeit weakly) asso ci ated with the first-migra tion haz ard, 
but strong ties are not. Tie strength to cur rent net work mem bers in Dakar is also asso-
ci ated with the first-migra tion haz ard in the expected direc tion, with weak and strong 
ties hav ing strong pos i tive effects and medium ties hav ing no asso ci a tion. Each mar-
ginal weak tie to a cur rent migrant or Dakar res i dent is esti mated to increase the first-
migra tion haz ard by 33%; com par a tively, each strong tie is expected to increase the 
first-migra tion haz ard by 25%.

Model 3 specifies the full inter ac tion between tie strength and migrant alter type. 
For cur rent migrants and non mi grant Dakar res i dents, weak and strong ties are more 
strongly asso ci ated with the first-migra tion haz ard than medium ties. Each mar ginal 
weak tie to a non mi grant Dakar res i dent is esti mated to increase the haz ard by 43%, 
com pared with 30%  for  each  strong  tie. Marginal weak and  strong  ties  to  cur rent 
migrants increase the haz ard by 27% and 23%, respec tively.

The esti ma tes from Model 3 are sum ma rized in Figure 6, which pres ents the esti-
mated cumu la tive instan ta neous prob a bil ity of first migra tion by the num ber of alters 
of  each migrant  alter  type and  tie  strength cat e gory over  a five-year period. Even 
when decomposed by tie strength, ties to non mi grant Dakar res i dents are asso ci ated 
with the larg est predicted prob a bil i ties of first migra tion, followed by ties to cur rent 
migrants. In both cases, how ever, weaker ties are asso ci ated with higher migra tion 
prob a bil i ties  than  strong  ties  to  the  same  type  of migrant  net work. Ties  to  return 
migrants and midrange tie strength alters, regard less of the type of migrant net work, 
have a neg li gi ble impact on the first-migra tion like li hood.
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Fig. 5  Predicted monthly migration probabilities by migrant alter type and number, compounded into con-
stant five-year probabilities, with other variables held at sample values (Table 2, Model 3). Discrete values 
are used for Dakar nonmigrants and current migrants (reference = 0). For returnees, values refer to quartiles, 
as specified in Model 3 of Table 2. Source: Compiled by authors using the NSNHP main survey, 2014.
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Table 3 Hazard of first migra tion to Dakar on expo sure to migrant alters in social net works, sub jec tive tie 
strength, and their inter ac tion, for adults aged 16 or older in Yandé, 2014–2018

Model 1 Model 2 Model 3

Size of Migrant Network by Subjective Tie Strength
  Weak 1.19***
 (0.06)
  Medium 1.08
 (0.06)
  Strong 1.10
 (0.07)
Size of Migrant Network by Migrant Type and 
Subjective Tie Strength

  Weak ties to return migrants 1.07 1.07
 (0.09) (0.09)
  Medium ties to return migrants 1.07 1.07
 (0.08) (0.08)
  Strong ties to return migrants 1.00 1.00
 (0.09) (0.09)
  Weak ties to net work cur rently resid ing in Dakar 1.33***
 (0.11)
    Current migrants 1.27*
  (0.14)
    Dakar non mi grants 1.43**

(0.19)
  Medium ties to net work cur rently resid ing in Dakar 1.01

(0.10)
    Current migrants 1.01
  (0.12)
    Dakar non mi grants 1.02

(0.19)
  Strong ties to net work cur rently resid ing in Dakar 1.25*

(0.13)
    Current migrants 1.23†

  (0.15)
    Dakar non mi grants 1.30

(0.28)
AIC 947.92 948.58 954.12
BIC 1,120.70 1,146.05 1,176.26
Log-Likelihood −452.96 −450.29 −450.06
Deviance 905.92 900.58 900.12
Number of Observations 27,660 27,660 27,660

Notes: Standard errors are shown  in paren the ses. AIC = Akaike  infor ma tion cri te rion. BIC = Bayes ian 
infor ma tion cri te rion.

Source: Compiled by authors using the NSNHP main sur vey, 2014.
†p < .10; *p < .05; **p < .01; ***p < .001
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Structural Tie Strength

To test H3, Table 4 pres ents mod els of the asso ci a tion between struc tur ally weak ties, 
mea sured as  the num ber of sec ond-order  ties  to cur rent migrants or Dakar non mi-
grants and first-migra tion haz ard. Model 1 pres ents a spec i fi ca tion with mea sures of 
the num ber of return ees and dichot o mous mea sures of whether at least one cur rent 
migrant or non mi grant Dakar res i dent was cited as part of their net work. These esti-
ma tes are sim i lar to those seen in Model 2 in Table 2: the pres ence of ties to cur rent 
migrants  and Dakar non mi grants has pos i tive  asso ci a tions with  the first-migra tion 
haz ard, and ties to return migrants have no asso ci a tion. The spec i fi ca tion in Model 2 
(Table 4) includes con tin u ous mea sures of the num ber of struc tur ally weak (sec ond-
order) ties to cur rent migrants and Dakar non mi grants. Neither mea sure appears to 
be asso ci ated with the first-migra tion haz ard in iso la tion from the poten tial mod er at-
ing effect of first-order ties. Combining the spec i fi ca tions from Models 1 and 2 with 
Model 3, we see lit tle change in the haz ard ratios esti mated in those prior mod els.

Model 4 includes the inter ac tions between first- and sec ond-order ties to cur rent 
migrants and non mi grant Dakar res i dents to test the hypoth e sis that struc tur ally weak 
ties will be more influ en tial when an indi vid ual has few, if any, first-order ties to a 
par tic u lar  type of migrant alter  (H3). For  indi vid u als with no direct  ties  to cur rent 
migrants, sec ond-order ties to cur rent migrants seem to gain impor tance, increas ing 
the first-migra tion haz ard by 6% for each addi tional sec ond-order migrant  in  their 
net work. Although the mag ni tude of this effect may seem small, the dis tri bu tion of 
these sec ond-order net works is rel a tively wide, as discussed ear lier. As the num ber 
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1705Networks, Tie Strength, and First Migration to Dakar

of  struc tur ally weak  ties  grows,  the  effects  become more  sub stan tively  impor tant. 
The model does not reveal a sim i lar rela tion ship for struc tur ally weak ties to Dakar 
non mi grants.

Discussion

Internal migra tion, par tic u larly rural–urban migra tion, is a major and grow ing force 
restructuring  eco nomic  and  social  sys tems  world wide,  par tic u larly  in  lower  and 
 mid dle-income countries. We aimed to explore the role that migrants and urban res i-
dents in indi vid u als’ social net works play in shap ing the like li hood of first migra tions 
from a small, rural vil lage in Senegal to the cap i tal, Dakar. Although rich the o ret i-
cal  and  empir i cal  lit er a tures  have  explored  social  net work mech a nisms  asso ci ated 
with migra tion, empir i cal research has largely been conducted in the con text of inter-
na tional migra tion and has been lim ited in some aspects of net work mea sure ment. 
In  this  study, we  attempted  to  broaden  the  con cep tu al i za tion  of migrant  net works 

Table 4 Hazard of first migra tion to Dakar on expo sure to migrant alters in social net works and  
struc tur ally weak (sec ond-order) ties to cur rent migrants and non mi grant Dakar res i dents, for adults  
aged 16 or older in Yandé, 2014–2018

Model 1 Model 2 Model 3 Model 4

Ties to Return Migrants (con tin u ous) 1.05 1.04 1.03
(0.06) (0.06) (0.06)

Knows Current Migrant(s) (dichot o mous) 1.66 1.66 5.84*
(0.75) (0.75) (4.99)

Knows Dakar Nonmigrant(s) (dichot o mous) 1.61 1.61 1.34
(0.47) (0.48) (0.71)

Structurally Weak Ties to a Migrant Network
  Current migrants (con tin u ous) 1.00 1.00 1.06†

 (0.01) (0.01) (0.03)
  Dakar non mi grants (con tin u ous) 1.02 1.02 1.02
 (0.02) (0.02) (0.03)
Structurally Weak Ties to Current Migrants × 
Knows Current Migrants 0.94*

(0.03)
Structurally Weak Ties to Dakar Nonmigrants × 
Knows Dakar Nonmigrants 1.02

(0.05)
AIC 957.14 959.35 959.93 960.23
BIC 1,121.69 1,123.90 1,140.94 1,157.69
Log-Likelihood −458.57 −459.67 −457.97 −456.11
Deviance 917.14 919.35 915.93 912.23
Number of Observations 27,660 27,660 27,660 27,660

Note:  Standard  errors  are  shown  in paren the ses. AIC = Akaike  infor ma tion  cri te rion. BIC = Bayes ian 
infor ma tion cri te rion.

Source: Compiled by authors using the NSNHP main sur vey, 2014.
†p < .10; *p < .05
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 rel e vant to inter nal migra tion. Using exten sive sociocentric net work infor ma tion and 
pro spec tively col lected migra tion his to ries, we decomposed poten tial rural migrants’ 
social net works by sources of migrant social cap i tal. We operationalized this social 
cap i tal as ties to cur rent migrants, return migrants, and non mi grant res i dents at the 
des ti na tion and struc tur ally weak (sec ond-order) ties to cur rent migrants and non mi-
grant res i dents at the des ti na tion.

We first hypoth e sized  that expo sure  to  these dif fer ent sources of migrant social 
cap i tal would have dif fer en tial effects on the haz ard of first migra tion to the cap i tal 
depending on the qual ity of resources they are expected to hold (H1). We found broad 
sup port for this hypoth e sis: the num ber of ties to non mi grant res i dents of Dakar was 
strongly asso ci ated with the haz ard of first migra tion, as was the num ber of ties to 
cur rent migrants, albeit to a lesser extent. Comparatively, and as expected, the asso-
ci a tion with ties to return migrants was dra mat i cally lower, and more so with greater 
dura tion since their return. These results are sig nifi  cant because return ees are often 
over rep re sented among migrant net work alters in con ven tional designs and ana ly ses, 
and preexisting ties to non mi grants at des ti na tions are usu ally overlooked or assumed 
not to exist. This over sight may lead to a fun da men tal misspecification of asso ci ated 
net work mech a nisms, espe cially those concerning inter nal mobil ity.

Second, we hypoth e sized  that  the  asso ci a tions between  these dif fer ent net work 
alter  types  would  be  mod er ated  by  sub jec tive  tie  strength  between  the  ego  and 
the  alter  (H2). This  hypoth e sis was  also  supported. The main  effect  of  sub jec tive 
tie  strength  suggested  that  sub jec tively weak  ties  to migrants  of  any  type had  the 
stron gest asso ci a tion with the haz ard of first migra tion. When we disaggregated by 
migrant alter type, weak sub jec tive ties (which may be a con duit of novel infor ma tion 
or oppor tu nity) and strong ties (which poten tial migrants may be more likely to rely 
on for instru men tal help) had larger asso ci a tions with the first-migra tion haz ard for 
ties to cur rent migrants and non mi grant Dakar res i dents rel a tive to medium ties. As 
expected, tie strength remained unim por tant for ties to return migrants, who are less 
likely to pro vide instru men tal help or novel infor ma tion. For both cur rent migrants 
and non mi grants in Dakar, weak ties are more strongly asso ci ated with first migra-
tion than strong ties. It is pos si ble that addi tional strong ties pro vide more redun dant 
social cap i tal (e.g., hous ing assis tance) than weak ties.

Third, we hypoth e sized that struc tur ally weak ties, represented by sec ond-order 
ties, would allow for deeper net work mobi li za tion of migra tion-rel e vant social cap i-
tal, par tic u larly for those with no or lim ited first-order ties to migrants. We found no 
inde pen dent asso ci a tion between this mea sure of struc tur ally weak ties and the first-
migra tion haz ard for cur rent migrants or non mi grant Dakar res i dents. However, we 
detected a pos i tive effect of struc tur ally weak ties to cur rent migrants when poten tial 
migrants had no ties to such alters. We did not observe such an effect for struc tur-
ally weak ties to Dakar non mi grants, though—per haps because future migrants have 
more dif fi culty reaching and rely ing on these indi vid u als who never lived in the same 
com mu nity as the ego.

A num ber of lim i ta tions should be con sid ered when interpreting our results. First, 
these results per tain to a small, spe cific pop u la tion in rural Senegal, and so infer ences 
to any broader pop u la tion are inap pro pri ate because the func tion ing of migrant net-
works may vary as the con text of ori gin changes (VanWey 2004). Although the sur-
vival mod els spec i fied here pro vide rel a tively strong sup port for a causal  inter pre ta tion 
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of our results, unob served het ero ge ne ity out side of migrant net work expo sure may 
exist, despite our con di tion ing strat egy. An alter na tive model that might address this 
con cern  is  a  fixed-effects  spec i fi ca tion  assessing  dif fer ences  in  migrant  net work 
expo sure. Estimating such mod els with the pres ent data raises sev eral prob lems that 
war rant cau tion and led us to avoid them in our study. Instead, we esti mated a sib ling 
con di tional logit spec i fi ca tion anal o gous to that presented in Table 2; see Table A2 
(online appen dix). The results of these mod els are con sis tent with those presented in 
this arti cle. In fact,  the find ings sug gest some what stron ger effects asso ci ated with 
know ing cur rent migrants and non mi grant Dakar res i dents than those presented here.

Second,  the high  level  of  inter nal migra tion  in  this  vil lage  is,  in  one  sense,  an 
advan tage in defin ing net work expo sure to it. However, it also car ries the com ple-
men tary  dis ad van tage  that  rel a tively  few  indi vid u als  had  not  expe ri enced  a  prior 
migra tion spell before our  sur vey. Although we addressed  the prob lem of delayed 
entry  ana lyt i cally,  it would  have  been  pref er a ble  to  have  a  larger  ana lytic  sam ple 
to  observe  a  larger  pro por tion  at  youn ger  ages  closer  to  the  entry  into  the  risk of 
migra tion.

More gen eral issues concerning net work mea sure ment should also be con sid ered. 
For exam ple, the unique source of data we used addresses many of the mea sure ment 
issues pres ent in prior research by includ ing, for the first time, mea sure ment of net-
works before migra tion. However,  these data  are not  per fect. The name- gen er a tor  
meth od ol ogy used yielded more exten sive net works than have pre vi ously been elic-
ited, but these were not exhaus tive. As discussed ear lier, the net works mea sured here 
may  overrepresent  the  stron gest  ties,  although  our  inclu sion  of  sec ond-order  ties 
should par tially address this pos si bil ity. In addi tion, the sur vey is focused on health 
and was  not  spe cifi  cally  designed  to  address migra tion.  Nor  did  it  include  direct 
mea sures of poten tially crit i cal ele ments, such as respon dents’ house hold strat e gies 
concerning migra tion. Finally,  the migra tion sur veil lance data, despite mak ing this 
pro spec tive anal y sis pos si ble, were less exten sive than would be ideal. We operation-
alized migrant social cap i tal as sim ple expo sure to migrants in respon dents’ net works 
but lacked the infor ma tion to mea sure more finely the migrant-spe cific social cap i tal 
those migrants pos sess.

Despite  these  lim i ta tions, our  results have at  least  two  impli ca tions  for broader 
the o ret i cal  frame works  concerning  the  role  of  net work mech a nisms  in moti vat ing 
and supporting migra tion. As discussed ear lier, a key hypoth e sis of cumu la tive cau-
sa tion the ory is that as the num ber of migrants in net works expands in a com mu nity, 
the cap i tal they embody becomes widely avail  able and redun dant. Differential expo-
sure to migrants in such a con text, then, is thought to lose sig nifi  cance in predicting 
indi vid ual migra tion. This sit u a tion should par tic u larly be true for inter nal migra tion, 
which is inher ently less risky than inter na tional migra tion. Our results, as suggested 
by  prior work  (Davis  et  al.  2002; Garip  2008),  indi cate  that  this  hypoth e sis may 
not  be  valid  in  the  com mu nity we  have  stud ied. Consistent with  a  broader  social  
cap i tal–based per spec tive, even though inter nal migra tion is com mon in the vil lage 
stud ied here, ties to alters with dif fer ent types of social cap i tal, once disaggregated, 
were still pos i tively asso ci ated with the haz ard of first rural–urban migra tion to Dakar. 
On the indi vid ual level, diminishing returns in the asso ci a tion between migrant net-
works and migra tion are expected  to  reflect  this  redun dancy of social cap i tal. Our 
non lin ear  spec i fi ca tion  sup ports  this  expec ta tion  for  ties  to  return ees  and  cur rent 
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migrants but not for ties to Dakar non mi grants. Although some of these effects were 
not highly sig nifi  cant, they remain valid because they are param e ter esti ma tes.

Rather  than  decline  in  impor tance,  migrant  net works  may  remain  impor tant 
because indi vid u als with ties to the less widely acces si ble but more valu able sources 
of migrant social cap i tal become the most likely to migrate and to migrate early. The 
influ ence of these dif fer en tial sources of social cap i tal is underscored by results not 
discussed here, but avail  able upon request. Ties to cur rent migrants and non mi grant 
res i dents of the cap i tal were asso ci ated with larger increases in first-migra tion prob-
a bil i ties than edu ca tional attain ment (a pri mary form of human cap i tal) and house-
hold mate rial wealth (a mea sure indic a tive of poten tial migrants’ rel a tive dep ri va tion  
lev els)—both of which are con sid ered pri mary driv ers of migra tion.

Internal migra tion rep re sents the larg est share of human mobil ity and will con tinue 
to grow in devel op ing countries, where high fer til ity, increas ing pop u la tion den sity, 
and envi ron men tal pres sure pro mote rural–urban migra tion. A more pre cise under-
stand ing  of  how net works  shape  inter nal migra tion flows will  become  crit i cal  for 
under stand ing future migra tion trends and adap ta tion to these changes. Knowing who 
migrates and the struc ture of their social net work capa ble of pro vid ing instru men tal 
or infor ma tional resources can help inform pol icy related to migra tion, migrant wel-
fare, and health. Our study con trib utes to such efforts, high light ing the diver sity and 
unequal dis tri bu tion of migrant social cap i tal and restating its impor tance for inter nal 
migra tion. ■
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