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Abstract

Out-migration from rural areas is a key driver suicio-environmental change in the
developing world, but connections between this @ssand rural livelihoods have not been fully
explored. Motivated by the literatures on environtaérefugees and livelihood diversification,
this paper addresses the influence of environmeastets and livelihood strategies on rural out-
migration from the southern Ecuadorian Andes. Téta driginate from a multilevel longitudinal
survey implemented in a key region of out-migratma environmental risk. | use a multinomial
event history model to compare the effects of deaqugjc and contextual factors and livelihood
activities and assets on out-migration to locatakuurban and international destinations. The
results indicate that (1) drivers of out-migratiffer substantially across migration streams, (2)
origin-area livelihood diversification primarily eéneases internal migration but mostly decreases
international migration, and (3) environmental #&ssbave important influences on out-
migration, but effects are not unidirectional agdicted by the literature on environmental
refugees.

Introduction

The departure of people from rural areas (i.ealraut-migration) represents one of the
primary forms of human population redistributioneothe past century with profound impacts
on urban, frontier, and international destinatiasswell as on rural origin areas (Friedberg and
Hunt, 1995; Taylor et al 1996; Bilsborrow, 1998; Deng et al, 2006). In attempting to
understand the causes of these and other migriitiams, migration studies have conclusively
demonstrated the importance of individual charaties, migrant social networks, and
economic conditions such as unemployment and watgs in determining who migrates and
from where (White and Lindstrom, 2005). Complemegtithese empirical results, a key
theoretical advance has been to consider the mfi®f household and community contexts on
the out-migration decisions of individuals (Wo0882; Bilsborrow, 1987), decisions which may
be part of an overall household livelihood stratd@ark and Bloom, 1985). In the rural
developing world, agricultural activities are a kegmponent of many household livelihood
strategies, but few studies have examined the itapat migration of widespread processes of
agrarian transformation such as land fragmentadioth consolidation, environmental change,
and diversification or de-agrarianization of rutalelihoods (Rigg, 2006). Drawing on the
livelihoods framework (Ellis, 2000), these processef agrarian transformation can be
conceptualized as changes in household livelihambidites (e.g., wage labor) and in access to
environmental assets (e.g. fertile soil). Thesei@ssare particularly resonant in the South
American Andes where out-migration has commonlyuosd from rural areas with high



population density and vulnerability to environnm@nthange (Zimmerer, 1993; Preston et al
1997).

To better understand connections between out-tiograrural livelihoods, and the
environment, | conducted a household and commustuityey in Loja province in the southern
Ecuadorian highlands, an environmentally vulneraigigion of rapid out-migration to rural,
urban and international destinations. The survdiected structured 12-year histories for all
individuals, agricultural plots and communities neoted to 397 households in five rural
cantons. | draw on these data to ask: what are the omgéa drivers of rural out-migration in
the study area, and specifically what are the rafsnvironmental assets and livelihood
activities? To address these questions | estimatkisder-corrected multinomial discrete-time
event history model of out-migration to local, durarban and international destinations as
influenced by individual, household and communithamcteristics over time including
livelihood activities and environmental charactges of household lands. The results indicate
that (1) drivers of out-migration differ substatifiaacross migration streams, (2) origin-area
livelihood diversification primarily increases imt@l migration but mostly decreases
international migration, and (3) environmental és$@ve important influences on out-migration
but effects are not unidirectional as predictedhgyliterature on environmental refugees.

Out-Migration and Rural Livelihoods

Human migration can be viewed as a multiscalegs®@n which the migration decisions
of individuals are influenced by personal charastes and experiences, by the household
context, by opportunities within the community andpotential destinations areas, and also by
broader macro-structural factdrévassey et al, 1993; Massey and Espinosa, 1997teVend
Lindstrom, 2005). At the individual level, measucésage, education, sex, and migration history
have been linked to out-migration, capturing eHeat lifecycles, gender norms, and selectivity
for human capital (White and Lindstrom, 2005). Mign decisions are often made jointly with
other household members and thus reflect powetioe&hips within the household, household
demographic composition, and current and alteraativusehold livelihood strategies such as
agricultural activities and off-farm employment (@¢h 1982; Stark and Bloom, 1985).
Livelihood strategies have most often been meassiredly as the occupational category of the
household head (e.g., Lundquist and Massey, 200%),measures of multiple and diverse
livelihood activities would likely better captureodsehold economic status and the scope of
alternatives to migration (see Ellis, 2000; Reardbaml, 2001). Migration decisions also reflect
household resources including human, social andgiphly capitals or assets (Scoones, 1998;
Ellis, 2000) which can be measured as educatidtaihenent (Levy and Wadycki, 1974), social
connections to previous migrants (Massey and Espint097), and wealth in the form of land, a
home, or a business (VanWey, 2005). The effecthede factors are likely to be nonlinear and
to differ across migration streams (Davis et aQ20/anWey, 2005). For households relying on
agriculture or wild product harvesting, migratioectsions are also likely reflect access to
natural capital or environmental assets such agmtion (Katz, 2000; Davis et al, 2002), high
quality soil (Laurian et al, 1998; Barbieri, 200ahd forested land (Henry et al, 2004; Shrestha
and Bhandari, 2005; Rindfuss et al, 2007), thoug#sé effects have been investigated by few
studies beyond those cited.

! Cantons are Ecuadorian political units roughly equivatetts counties.
2 Due to data limitations this study does not examinetfeets of macro-structural or destination characteristics on
out-migration.



Beyond the household, contextual factors such amsnwnity infrastructure and the
availability of land and employment limit the opporities of non-migrants and have been
shown to influence migration (Lindstrom and Laust2d01; Beauchemin and Schoumaker,
2005; VanWey, 2005). The role of the environmentaitext, including the effects of flooding,
deforestation and soil degradation, has been engathasby a number of studies of
“environmental refugees” (Myers 1997; Hugo, 199%hese studies have focused on the
potential for environmental changes to serve atgai$or out-migration, but a small number of
population-based studies have found mixed effdetsd{ey, 1994; Munshi, 2003; Henry et al,
2004; Gutmann et al, 2005).

Several studies in Ecuador have previously ingattd contextual and livelihood effects
on migration, including studies of out-migratiowrn the rural highlands by Bilsborrow (1987),
Brown et al (1988), and Laurian and Bilsborrow (@p8s well as a study by Barbieri (2005) of
out-migration from the Amazonian lowlands. Bilstmwr (1987) found male out-migration to
decrease with opportunities for agricultural wagjgolr and to peak at intermediate values of land
available to the household. Brown et al (1988) ter@andices of canton-level variables and
showed that scores for long-standing settlementnandern socio-economic structure increased
migration and that scores for subsistence-orieaggitulture and large-sized farms decreased
migration. Laurian and Bilsborrow (2000) found @nigration to increase with non-agricultural
employment and the number of services in the conitynuend to decrease with population size.
Barbieri (2005) showed that soil quality and lamdaain pasture increased migration, that land
area in crops and non-agricultural employment desae migration, and that total farm area had
mixed effects. These studies confirm that the @gnaand livelihood context have important
influences on rural out-migration in Ecuador, buany potential additional factors remain
unexplored. Additionally, no previous study hasraieed the determinants of international out-
migration from Ecuador.

These studies demonstrate the complexity of inftes on migration, but the migration
event itself can be equally complex: mobility tak@ace over multiple temporal and spatial
scales, migrants may move again or return to fhlaire of origin, and origin-area influences on
migration to one type of destination (e.g., ruraBy differ significantly than those for another
type of destination (e.g., urban) (White and Linoist, 2005). Despite the recognition of this
complexity, few studies in the developing world baompared migrations across scales or type
of destination (for exceptions see Davis et al,20@enry et al, 2004; Barbieri, 2005; VanWey,
2005). This study advances the existing literabyreomparing the drivers of rural out-migration
across four destination types and from local termational scales.

Study Area and Data Collection

Over the past fifty years, Ecuador has experierlaege-scale rural-urban as well as
rural-rural migrations which have contributed topich urbanization and advances of the
agricultural frontier (Brown et al, 1988; Brown aBierra, 1994). During a period of economic
crisis and political instability since 1990, overeomillion Ecuadoriarishave also emigrated to
the United States, Spain, and other countries, manghem from rural areas (Jokisch and
Pribilsky, 2002; Ramirez and Ramirez, 2005). Altjlounternational remittances from these
migrants represented 6.4% of Ecuador's Gross Dam@sbduct in 2005 (IADB, 2006), the
public perception of international migration isdely negative and the government recently
proposed using development aid to discourage iatiermal migration (The Associated Press,

% The current population of Ecuador is approximatelyriiBon.



2007). Figure 1 displays the international out-miigm propensity from 1996-2001 for each
Ecuadorian canton and also identifies the five-@austudy area a high-propensity cluster in the
far southern highlands. The study area is an isg)aioor, and predominantly rural region where
smallholders and medium-scale cattle ranchers cuviple steep slopes, a poorly-developed
transportation network, and a highly seasonal ¢emaith recurrent droughts. In addition to
international migration, this region has a longtdmg of sending migrants to the coastal and
Amazonian lowlands and to the capital city of Quitahe northern highlands (Brownrigg, 1981,
Brown et al, 1988; Brown and Sierra, 1994). Mangakiers have anecdotally linked these
movements to environmental factors such as drofgght, OAS, 1992).

To better understand connections between migraiwgiihoods and the environment in
the region | conducted a household and communityesun early 2006, beginning with a two-
stage sampling procedure. From the five cantons,rut8l census sectors containing 36
communities were selected through systematic ransktrmpling with probabilities proportional
to population size, which was estimated from th@12€ensus. Working in each community with
a group of residents, a household listing operattas conducted to list all resident households
and identify those which had sent one or more migréo internal or international destinations
since 1995. This list served as the frame to selesample of households stratified by migrant
status, allowing the oversampling of migrant-segdiuseholds. In each sampled household,
trained local interviewers implemented a houselgpidstionnaire with the male or female head
or another knowledgeable adult, who also served@exy respondent for other adult household
members and departed migrdnhis interview collected life histories for therfpd 1995-2006
for each adult member of the household and alltamutmigrants since 1995, including annual
information about demographic characteristics (eeglucational attainment) and livelihood
activities (e.g., wage labor). This twelve-year eov was selected to limit recall error, though
limited information (e.g., previous residences) va#so collected for earlier dates, and certain
guestions were limited to the years 2006 and 199Similar approach was used to collect
annual information about household characteristich as demographic composition, livelihood
activities, and agricultural activities on eachtpdd land. The questionnaires were developed in
collaboration with local staff to ensure that imf@ation was collected on the most relevant
livelihood activities, environmental characteristi@and contextual factors. Overall the survey
collected complete information for 397 householdthva 97.3% completion rate for sampled
households.

To provide information on the context of out-migpa decisions, in each community a
community questionnaire was implemented and Glétmditioning System (GPS) points were
collected to be incorporated into a geographic rinfttion system (GIS). The community
guestionnaire was implemented with a community éeat group of community residents, and
collected information on the history of servicesl amfrastructure in the community, biophysical
conditions, out-migration of entire households, atider community characteristics over time.
GPS points were collected in the center of eachnoonity, and later were combined in a GIS
with the following coverages: mean annual precimtaat 1 km resolution (Hijmans et al,

* Propensity equals the number of migrants divided by rigéinal resident population, from my calculations based
on data from INEC (2003) assuming international migramtsave departed from the household’s place of residence
in 2001.

® The study area includes the cantons of Calvas, Gonzanapiag@a, Quilanga, and Sozoranga of Loja province.

® This approach does not allow detailed data collection afire out-migrating households. Limited data was
collected on these households at the community level, revehiihgpproximately 80% of migrants overall

departed as individuals rather than as part of entire agratiig households.



2005), a 30 m digital elevation model (Souris, 20@hd a vector layer of the road network
(Universidad de Azuay, 2006). The GIS was usedtmet distance from the community center
to a paved road as well as mean slope and pra@piten a 1 km buffer surrounding the

community center. The GIS and community questiamsaitogether with data aggregated from
the household surveys, allowed the constructioniroé-varying contextual variables for the

migration analysis.

Analysis

| used these multiple data sources to constrysgraon-year dataset including migrants
and non-migrants. The dataset contains time-vargimd) time-invariant variables at individual,
household and community levels and each case exgsesne year in the life of a person at risk
for out-migration, as defined below. Migration cantes are lagged one year after predictors to
reduce the possibility of endogeneity with the ratgm decision; thus complete data is available
for years 1996-2006 Male and female household heads and all individoger 50 years old
were excluded from the dataset as they had veryplmpensity for out-migration, leaving 304
households with adult members at risk for out-ntigraduring the study period. Children of the
head and other non-head members of the househtdd the dataset within the study period
when they are age 15 or older and resided in tinenamity in the previous year. Individuals
leave the dataset when they out-migrate, turn B@syeld, or are censored after 2006. Migration
was defined as a departure from the origin houskelfi@ six months or longer, with four
destination categories defined by the first plateesidence outside of the origin household for
six months or longer. The four destination categgrre local residential mobility (to a different
household or community within the canton), ruragration (to a rural area in another canton),
urban migration (to an urban area in another cgntamd international migration (to another
countryf. Corresponding to these categories, the outcoriable is coded one to four for all
person-years in which out-migration occurred, amé@ll other person-years is coded zero. The
dataset contains 65 local movers (309 person-yea8sjural migrants (324 person-years), 331
urbar! migrants (1393 person-years), 130 internationaramits (617 person-years), and 465
non-migrants (2517 person-years), for a total 069lndividuals and 5160 person-yedrs
Primary destinations included Quito and Loja cigy irban migrants, EI Oro and Zamora-
Chinchipe provinces for rural migrants, and Spaiml dahe United States for international
migrants.

| analyzed these data using a multinomial disetiete event history model. This model
is appropriate for situations in which individuase exposed to a mutually exclusive set of
competing risks over time (e.g., out-migration tlemative destinations), where time is
measured in discrete units (e.g., years). In tloglet) the log odds of experiencing a migration
event of type relative to the non-migration evesare given by

|Og(ﬂj = art + ﬁr Xit

sit

" Migration propensities were much lower for 2006 duthéoshort interval of data collection (January-March). This
is accounted for by allowing the baseline hazaxg {o vary with each year.

8| refer to all four of these movements as ‘mobility’ddn the latter three movements out of the canton as
‘migration’.

° Residences in canton and provincial capitals were definleel toban, with all others defined as rural.

9 To account for missing data, 0.2% of person-year predieloes were manually interpolated based on other
information in the questionnaire.



where 7z is the odds of out-migration to destinatiofor individuali in yeart, a is the baseline
hazard of migration to destinationn yeart, X;; is a vector of predictor variables for individual
in yeart, and 5 is a vector of parameters for the effects of théependent variables on
migration to destination. The exponentiated form of these parametéfs kmown as the odds
ratio, can be interpreted as the effect of a onkincrease of the predictor on the probability of
that type of migration relative to the probability no migration. A derivation of the above
formula can also be used to calculate the predjgtedabilities of migration given the year and a
set of values of the predictors. | estimate the eha$ing Huber-White robust standard errors
with clustering set at the level of the census@eethich corrects for the multilevel nature of the
predictors and the clustering of person-years withdividuals, households, communities and
census sectors (Angeles et al, 2005). To accountirfequal probabilities of selection across
census sectors and households, | also include tgeighhe model, calculated as the inverse of
the probability of selection.

To avoid misspecification of the model and to depea comprehensive understanding of
out-migration consistent with the theoretical framek developed above, | include a large
number of predictors, described in Tables 1-3. €heslude 53 time-varying and time-invariant
variables at individual, household and communityelg”’, which | have categorized into six
groups: demographic factors, human, social, physicd agricultural/environmental assets, and
livelihood activities. In fitting the model, | test for nonlinear effects by including squared
terms for the continuous predictors, and have methithem where significant. Table 4 lists
specific hypotheses for the effects of the predsctm out-migration. The effects of demographic
factors and human, social and physical assets bes&e investigated by many previous studies
and predictions draw on the studies cited aboves &fiects of environmental assets and
livelihood activities have been investigated by éewtudies and are central to this analysis, thus
| summarize the hypotheses here. As they improygompnities for origin-area livelihoods,
environmental assets and opportunities for agucaltintensification are expected to decrease
out-migration, particularly internal migration as agrarian livelihood in the origin community
is a closer substitute for urban and particulanyak destinations than for international
destinations. Conversely, as predicted by thedlitee on environmental refugees, negative
environmental conditions should increase out-migrat Additionally, livelihood activities
which reflect an agrarian orientation are likely tecrease out-migration to urban and
international destinations, and those which refleanarket orientation are likely to increase
these flows.

Results

Results from the event history analysis includiodds ratios and the results of
significance tests are displayed in Tables 5-7.sTtdiscussion focuses on the statistically
significant effects § < 0.05) and notep-values for marginally significant effectp & 0.10).
Variable names are noted in italics.

The effects of demographic factors are shown ibld&. As predicted, women are less
likely to be rural migrants and more likely to lmedl movers, though the effedéinalg is only
significant for rural migration. Individuals whoemnot children of the household headher

M For the sake of parsimony | removed eight non-signifipaedictors which did not improve the fit of the model,
including participation in farm work, marital status, owstep of a business, number of household goods,
management of an irrigated parcel, community elevation, vehicle aodégscommunity, and the proportion of
adults engaged in wage labor in the community.



relation) are less likely to move across all streams agebepl, but with a significant effect only
for urban migration. To more easily interpret thevilinear effects ofage and other selected
predictors, the predicted probabilities of mobilfhyolding other predictors at their mean values)
are displayed in Figure 2. Controlling for othefeets, international and urban migration both
peak at age 24, with the peak for local mobilitglsly later at age 28. Only rural migration,
contrary to predictions, does not show a signifigahationship with age, suggesting that these
movements may not fit the lifecycle pattern of mamgrations (see Davis et al, 2002).

The effects of household composition are complex largely contrary to expectations.
International migration significantly decreaseshwite number ominorsas expected but local
mobility and rural migration increase. Among aduttsee number offoung womerand older
womenmostly increase migration as predicted, but theler ofyoung merhad no significant
effect and local mobility significantly decreaseghathe number oblder men These results
suggest that competition between adult female wilénd minors for household resources may
encourage out-migration, but that the farm labailable from adult men may discourage out-
migration and local mobility. Additionally, urbanignation is significantly higher from single-
headed householdsifigle headl as expected, but unexpectedly declines swiftlyn\age of the
headand then rises again for the oldest heads. Tter lagattern may reflect the decreased ability
of the youngest and oldest heads to support thednmid. The effects of age of head on
international migration are also jointly signifi¢gaout show the predicted peak at intermediate
ages of the head. Finally, and also in contragixfzectations, international migration and local
mobility (p =.099) increase witbommunity populationperhaps because larger social networks
in these communities may enable these forms of lihobOverall, demographic effects appear
to be most important for urban migration and leagtortant for rural migration, suggesting that
urban migration is most connected to lifecycles katar availability in the household.

The effects of human, social and physical assetsud-migration are displayed in Table
6. Among human capital variablesghool attendance and individual educational attainment
(primary andsecondary educatigrhave the predicted negative and positive effeotmigration
respectively, but the results are only significkmtinternational migration, suggesting that this
type of mobility is most selective for human cabifBhe effects of education of the head are
jointly significant for urban and rural migratiomcreasing the former and decreasing the latter
(head primaryand secondary educatigneducated heads likely prefer and enable urbaar ov
rural migration for their household members. Amaugial asset variables, residence in the
community for less than ten yearshért residence significantly increases international
migration while previous migrationout of the canton significantly reduces it. Togethhis
suggests that international migration rarely fokoprevious migration out of the canton but
frequently follows local mobility within the cantpmost likely a return from schooling in the
canton capital. Short residence time also has rifgignt negative effect on urban migration,
consistent with the existence of a strong link kestw origin household dynamics and urban
migration. Local mobility significantly decreasegiwthe number oprevious migrantsiving in
the household, likely due to fewer social connexiwithin the canton.

The effects of migrant networks on mobility arengeally positive as expected, but also
include significant nonlinear terms and unexpectéigcts on other migration streams. The
number of rural migrants from the househdiH(rural migrant9 has no significant effect on
rural migration but intermediate numbers of rurabmants increase the probability of local
mobility and large numbers increase the probabditynternational migration. Consistent with
predictions, urban migration significantly increaseith the number of urban migrants from the



household KIH urban migrant} but the effect decreases beyond eight migrdits.number of
international migrants from the househdhH international migrantshad the most consistently
significant effect¥, and predicted probabilities are displayed in Fegi International migration
and local mobility peak with intermediate numbefgevious international migrants (three and
one respectively), whereas urban migration incieabkarply with large numbers of international
migrants (beyond five) and rural migration decrsagdg the community level, urban migration
increases with the number of previous rural miggdram the communityGom rural migranty
and decreases with the number of previous intemalimigrants Com international migranjs
Overall, these effects of migrant networks suggést existence of complex tradeoffs and
synergies between different forms of mobility, where revealed by testing for nonlinear effects
from social networks disaggregated by destinatigpe t(Davis et al 2002). Countering the
facilitating effects of migrant networks, housetwlikely choose to diversify the destinations of
their out-migrants, leading households with mamalrmigrants to send an international migrant
or those with many urban migrants to choose neetal another.

Among physical assetdjome ownershiphas a positive significant effect on rural
migration and havinglectricity has a positive marginally significant effect ofbam migration
(p =.053), suggesting that satisfaction of basic segdikely to increase migration as predicted.
Isolation from both local and paved roads tendsdoease mobility as predicted. Distance from
local roads distance to roajlincreases local mobility and rural migratign<.086). Community
distance from paved roaddigtance to paved roadignificantly increases urban migration, but
actually decreases local mobility, perhaps bectheséncentives to relocate locally are higher in
communities near or on paved roads. The numbserficesavailable in the community has a
significant negative effect on urban migration asdgcted but no significant effects on other
types of mobility, likely because individuals ingrty-serviced communities are more attracted
to the many services available in urban destination

Agricultural and environmental assets also havpoirtant effects on mobility which
substantially differ across streams as expecteldI€Td). The number of cattle owned and access
to land, both key measures of wealth, have nonlirefects on mobility which are most
important for rural and international migration.eraffects ofcattle ownership are displayed in
Figure 2 and are jointly significant for rural amdernational migration. Rural migration peaks
with ownership of 10 cattle and international migma increases sharply over 30 cattle, likely
reflecting the relative size of investments reqiiif@r these two types of mobility. The effects of
land owned ¢wn lang are also shown in Figure 2 and are jointly sigaifit or marginally
significant for local and international migrationhese effects peak respectively at 10 and 50
hectares of land owned, again likely reflecting Wealth requirements for these different types
of mobility. The effects of rented and loaned larfdther land are significant only for rural
migration and again peak at intermediate values. Mimber of agriculturglarcels which is a
measure of land fragmentation when controls fod larea are included, has a positive effect on
local mobility (o =.052) and a negative effect on international atign, likely reflecting the
negative implications of land fragmentation for Weand economic standing. The particular
importance of these effects for rural migration geggs that potential migrants compare
opportunities for land and cattle ownership in dngin versus potential rural destinations, just
as urban migration is particularly responsive ®adlailability of services.

2 This predictor also likely captures effects of internationairamit remittances, as a separate time-varying measure
of remittances was not available.



In addition to the effects of cattle and land ovghé), migration is also responsive to
environmental characteristics of household lanad$ s topography, soil quality, and land use.
As predicted, these effects are most importantdcal and internal migration, particularly rural
migration, and less so for international migrati@ontrary to expectations, urban migration
increases with access flat land and fertileblack soil suggesting that these environmental
assets act as a migration-facilitating form of weahther than a migrant-retaining source of
income and employment (see VanWey, 2005). Localilbplalso significantly increases with
flat land but decreases with black soil. HouseholMsch experienced erosion or nutrient
depletion ¢oil problem} are more likely to send rural migrants, consistevith the
environmental refugees hypothesis, but were alsg li&ely to send international migran{s (
=.097), perhaps reflecting the negative wealth icaplons of owning degraded land. Having
land incash cropgetained local movers and urban migrants, and ilapasture, shrubs or forest
(extensive land u¥eetained rural migrants, suggesting that land wgleich provide income or
opportunities for intensification discourage migwatas predicted. Urban migration increased
with abad harves{p =.066) and decreased with mean anmuactipitation also consistent with
the environmental refugees hypothesisgdod harvestincreased local mobility, possibly by
affecting the timing of new household formatiomaovements for schooling.

Environmental characteristics at the communityelealso had significant effects. Steep
slopes ¢lope unexpectedly decreased rural migration, condistéth a wealth effect, but
increased local mobility. Consistent with the hdudd effects described above, local mobility
was less likely g =.086) and rural migration was more likely £.094) from communities with
predominantly black soildom black so)l The amount of agriculturénd per personncreased
local mobility and urban migration, contrary to gictions. Rather than capturing the amount of
available land, this measure may reflect the “negat” of the community or the extent of past
out-migration. The number ohgrochemicalsused in the community, which represent an
opportunity for agricultural intensification, deaseed rural migrationp(=.069) as expected but
increased local mobility p( =.056), which includes moves within the communi@verall,
environmental assets have important effects omuogtation, but the direction of effects differ
by the type of asset, suggesting that broad hypethabout environmental effects on migration
are unlikely to hold true.

Finally, livelihood activities also influenced mngdion and are particularly important for
urban migration (Table 7). Urban migration decreas&h individual agricultural wage work
(agricultural wagg and increased with non-agricultural woreti{er wagg, consistent with
predictions for the effects of agrarian and marneentations on out-migration. International
migration, in contrast, declined with non-agricudtuwork, which may serve as a substitute for
international migration.Temporary migrationreduced local and internal migration, likely
because it serves as substitute for long-term mograWage labor by the household head has
distinct effects from individual activities, wittoth forms of the head’s labonéad agricultural
or other wage increasing local and internal migration and dasmeg international migration.
Planting subsistence crop$iad similar effects. Households with more divefselihood
strategies, encompassing wage labor and/or subsestzops, likely have the resources to send
internal migrants but do not feel the need to pgdite in the most extreme form of
diversification by sending a migrant abroad. Howdehparticipation in the nationatash
transfer program significantly increased local mobility,rpaps by facilitating movements for
schooling and new household formation, and decdeaseal migration |p =.064). Overall,



livelihood diversification appears to primarily encage local mobility and internal migration
and to mostly discourage international migration.

Discussion

Together, the results indicate that the driverowfmigration in the study area differ
substantially across migration streams. Internationt-migration appears to be driven primarily
by differences in individual human capital and iaukehold access to international migrant
networks and wealth in the form of land or cattleban out-migration is more responsive to
other household characteristics including demogcapbmposition, urban migrant networks,
and livelihood activities. In contrast, rural outgmation is most responsive to agricultural and
environmental assets such as land, cattle, andlsgradation, and migrants tend to be older and
asset requirements lower. Finally, local residénti@obility is especially influenced by
demographic composition, migrant networks, and ssibdity. These findings, along with other
studies of migrant sorting in the developing waakl cited above, suggest that hypotheses and
studies attempting to explain out-migration areelykto be overly simplistic if they do not
account for these differences. The specific findirigr international migration suggest that
attempts to develop policies to discourage intégonat migration from Ecuador, as recently
proposed by the Ecuadorian government, are unlilkebucceed given that policy variables such
as community infrastructure and participation ire tbash transfer program do not have
significant effects and wealth variables largelyénpositive effects.

The results also indicate that, in addition tospeal characteristics, migrant networks,
and economic conditions, important influences ongration decision-making include
environmental characteristics, livelihood actisti@nd contextual factors. Contrary to the
environmental refugees hypothesis, many environaheassets including soil quality and
topography appear to act as forms of wealth whiahbilifate out-migration; thus poor
environmental quality in these cases discouragegsation rather than encourages it. Only soil
degradation and precipitation clearly fit the eomimental refugees pattern, in which poor
environmental conditions lead to out-migration. Beg primarily biophysical conditions, human
use of the environment including land use and usagrsochemicals also have important
influences on out-migration. These results do m¢ out environmental degradation as a key
underlying driver of rural out-migration, and thssue should be further addressed by future
studies which combine survey, spatial, and fielddothmeasures of environmental conditions
with longitudinal information on individual mobilit

This study applied a livelihoods and contextugirapch to out-migration and found that
origin-area livelihood diversification primarily éneases internal migration but mostly decreases
international migration. Nonlinear effects of migtanetworks and positive effects on other
migration streams also point to a livelihoods iptetation of migration decision-making in
which households rely on networks but may also shot diversify their migrants among
destinations. Moreover, the study found contextlracteristics at the community level to be
important factors in out-migration, including migtanetworks, accessibility and services, and
biophysical conditions. Together these resultsfoeoe the hierarchical nature of migration
decision-making with key influences at individuagusehold, and contextual scales, as well as
the role of out-migration as one household livahiticstrategy among many. This study also
highlights the utility of the livelihoods approatbgether with multilevel data collection and
analysis for studies of migration, rural liveliha@nd human-environment relationships.
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Figure 1. Map of Ecuador showing study area and canton-ietetnational out-migration propensities.
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Table 1. Variable definitions and weighted mean person-yalues for demographic factors predicted to

influence migration.

Variable Unit Level v;irr;ig Mean Definition

Female 1/0  Indiv N 0.44 Gender is female, referenceatem
Other relation 1/0  Indiv Y 0.13 Other relation to the Head/s, reference is child.
Age years Indiv Y 21.1 Age in March

Minors # HH Y 2.64 HH members aged 0-14

Young men # HH Y 1.22 Male HH members aged 15-29
Young women # HH Y 0.98 Female HH members aged 15-29
Older men # HH Y 1.12 Male HH members aged 30+
Older women # HH Y 1.15 Female HH members aged 30+
Age of head years HH Y 55.4 Age of head in March

Single head 1/0 HH Y 0.20 Single resident head of honlseh
Community population # Com N 181 Population of commuiity 995

Indiv: Individual, HH: Household, Com: Community
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Table 2. Variable definitions and weighted mean person-yatues for human, social and physical assets
predicted to influence migration.

Variable Unit Level v;irr;i;lg Mean Definition

Human Assets

School 1/0  Indiv Y 0.20 Attended school

Primary education 1/0  Indiv Y 0.51 Had completed primedyication

Secondary education 1/0  Indiv Y 0.35 Had completed sseeendary education

Head primary education 1/0 HH Y 0.43 Head had complptédary education

Head secondary education 1/0 HH Y 0.07 Head had conapgetme secondary education

Social Assets

Short residence 1/0  Indiv Y 0.05 Resident in commurgsslthan ten years

Previous migration 1/0  Indiv Y 0.06 Previously residedside of canton

Previous migrants # HH Y 0.33 Adult HH members who poesly lived outside the canton
HH rural migrants # HH Y 0.36 Former HH members in alarea in another canton

HH urban migrants # HH Y 1.06 Former HH members in dagrarea in another canton
HH international migrants # HH Y 0.49 Former HH membaranother country

Com rural migrants # Com Y 11.0 Former community resisliéma rural area in another canton
Com urban migrants # Com Y 34.4 Former community resglegnan urban area in another canton
Com international migrants # Com Y 12.5 Former commurgsidents in another country

Physical Assets

Home ownership 1/0 HH Y 0.92 Ownership of the home sidence

Electricity 1/0 HH Y 0.62 Home has electricity

Distance to road km HH N 0.71 Distance from the homiaéonearest road

Distance to paved road km  Com N 119 Distance to theestqgsaved road

Services # Com Y 2.67 Number of: school, daycare, ebitytrpiped water, store

Indiv: Individual, HH: Household, Com: Community
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Table 3. Variable definitions and weighted mean person-yaéues for agricultural and environmental
assets and livelihood activities predicted to ieflae migration.

Time-

Variable Unit Level varying Mean Definition

Agricultural and Environmental Assets

Cattle # HH N 3.49 Number of cattle owned in 1995

Own land ha HH Y 4.78 Area of agricultural lands owngdHiH members
Other land ha HH Y 0.40 Area of rented and loaned landsaged by HH members
Parcels # HH Y 1.53 Number of agricultural parcels maadgy HH members
Flat land 1/0 HH Y 0.34 HH managed a parcel that wadgrenantly flat
Black soil 1/0 HH Y 0.57 HH managed a parcel with predamtly black soil
Soil problems 1/0 HH N 0.59 HH experienced soil erogiodepletion in 1995
Cash crops 1/0 HH N 0.42 HH cultivated cash crops irb199

Extensive land use 1/0 HH N 0.71 HH lands included pastlhirubs or forest in 1995
Bad harvest 1/0 HH Y 0.09 Bad harvest reported

Good harvest 1/0 HH Y 0.05 Good harvest reported

Precipitation cm/year Com N 102 Mean annual precipitaiinlkm buffer

Slope degrees Com N 32.0 Mean surface slope in 1kmrbuffe

Community black soll 1/0 Com N 0.53 Black soil predonmihsoil type

Land per person ha/ person Com N 0.88 Hectares of dyriablands per resident in 1995
Agrochemicals # Com Y 1.01 Number used: fertilizer, jpédts, improved seeds
Livelihood Acitivities

Agricultural wage 1/0 Indiv. Y 0.24 Performed agricultuveage work

Other wage 1/0 Indiv. Y 0.04 Performed non-agriculturabe work

Temporary migration 1/0 Indiv. Y 0.05 Left the communtitywork for less than six months
Head agricultural wage 1/0 HH Y 0.42 Male head performgdcultural wage work

Head other wage 1/0 HH Y 0.04 Male head performed noitatural wage work
Cash transfer 1/0 HH Y 0.46 HH member participates shdeansfer program
Subsistence crops 1/0 HH N 0.93 HH cultivated subsistenaps in 1995

Indiv: Individual, HH: Household, Com: Community
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Table 4. Hypotheses for the effects of predictors in thengistory model on migration and mobility.

Demographic Factors

1. Due to gender norms and gendered availability gfleyment opportunities, women will be less liketylte rural migrants an
more likely to be local movers.

2. Due to lower access to household assets, housstestibers other than the children of the househadwill be less likely
to migrate.

3. Due to lifecycle factors, mobility will peak at értmediate ages both of individuals and of househe#tls.

4. Due to changing household labor availability andstomption demands, mobility will increase with thenber of young and
older adults and household heads and decreas¢hititumber of minors.

5. Due to increased opportunities for employment arils interaction within the community, migratiorlivdecrease with
population size of the community.

Human Assets

1. Due to the opportunity to continue their educatiadjviduals enrolled in school will be less mobile

2. Due to the increased returns to education in uaraas and differences in aspirations, educatedithdils and members of
households with educated heads will be more likelyigrate to urban and international destinations.

Social Assets

1. Due to mobility experience and fewer community tiadividuals resident in the community less them years will be more
likely to migrate.

2. Due to access to social networks in destinatioasari@adividuals and members of households with atign experience
(almost all within Ecuador) will be more likely toigrate to rural and urban destinations.

3. Similarly, former household members and commuresidents residing in a destination will increasgration to that
destination.
Physical Assets

1. Home ownership and access to electricity repressigfaction of basic needs, which permit househtddconsider sending
migrants, particularly to internal destinations.

2. The desire to have access to services and urbamiteesevill increase migration in areas isolatemhfrroads and services.
Agricultural and Environmental Assets

1. Migration will be positively selective for wealtheasured as the number of cattle, particularly ma#onal migration due to
the large costs involved.

2. Landis also key measure of wealth but also a oofemployment and thus has complex effects omatian. Overall,
migration is likely to peak at intermediate levefdand ownership and of access to loaned andddatwls.

3. Controlling for the land area, the number of padgla measure of land fragmentation and is likelye a positive effect on
internal migration.

4. Access to land with fertile black soil or flat tagraphy is likely to decrease mobility. Conversglsgblems with erosion and
nutrient depletion are likely to increase mobility.

5. Similarly, migration is likely to decrease with higr rainfall, flatter slopes, and black soil at teenmunity level.
6. Cash crops (primarily coffee) represent a sourdgaafme and thus should decrease migration.

7. Extensive land uses such as pasture, shrubs aest fepresent an opportunity for land use interaifin and should also
decrease migration.

8. Good harvests should decrease pressures for Iaglidiversification through migration, but mighsalbe used to finance
migration. Similarly, bad harvests could effect ratipn in either direction.

9. Migration is likely to decrease with land area person in the community as it represents opporamior agricultural
intensification and new farm creation.

10. The number of agrochemicals used in the commuajtyasents opportunities for agricultural intensifien and thus should
decrease migration.

Livelihood Activities

1. Participation in non-agricultural wage labor by thdividual or head represents labor market expegeweaker ties to own-
farm activities, and access to resources whichldhinarease migration, particularly to urban aninational destinations.

2. Participation in temporary migration creates lit&ksirban and rural destination areas but may a&seesas substitute for long
term migration; thus effects could be in eitheedtion.

3. Planting subsistence crops and participation ifcatjural wage labor represent an agrarian ori@mawhich is likely to

increase rural migration and decrease internationgdation.
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Table 5. Odds ratios from the event history analysis fier éffects of demographic factors on out-
migration.

Variable Level L ocal Rural Urban International
Female Indiv 1.674 0.360 * 1.085 0.696
Other relation Indiv. 0.207 0.516 0.370 ** 0.711
Age Indiv 1.581 ***  1.080 1.905 **  2.831 **
(Agey Indiv.  0.992 ** 0.999 0.987 **  0.979 **
Minors HH 1.378 ** 1.161 * 1.073 0.829 **
Young men HH 1.433 1.030 0.999 1.008
Young women HH 1.711 % 1.289 + 1.473 ** 1.083
Older men HH 0.328 ** 0.637 1.072 0.634 +
Older women HH 1.279 0.752 1.652 ** 0.575
Single head HH 1.838 0.401 2.336 **  0.922
Age of head HH 1.008 0.815 + 0.872 ** 1.137
(Age of head) HH 1.000 1.002 + 1.001 * 0.999 +
Community population Com 1.005 + 1.003 0.998 1.006 *

Indiv: Individual, HH: Household, Com: Community
(Variablef represents the squared term from a quadratiorfi fcontinuous predictor
*** p<0.001; ** p<0.01; *p<0.05; + p<0.10
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Table 6. Odds ratios from the event history analysis fier éffects of human, social and physical assets

on out-migration.

Variable Level L ocal Rural Urban International
Human Assets

School Indiv.  0.715 0.619 0.944 0.173 #***
Primary education Indiv.  2.058 2.843 2.644 1.607
Secondary education Indiv 1.817 3.914 2.225 2.938 ***
Head primary education HH  1.019 0.814 1.460 * 0.876
Head secondary education HH 1.101 0.282 * 1.997 0.070 +
Social Assets

Short residence Indiv.  2.613 0.545 0.175 =+ 9.087 *
Previous migration Indiv. 5.110 2.325 0.889 0.056 *
Previous migrants HH 0.155* 0.881 1.170 1.058
HH rural migrants HH 3.138 * 1.222 1.335 0.549 +
(HH rural migrants) HH  0.826 1.027 0.908 1.170 *
HH urban migrants HH 1.259 1.072 1.604 ** 1.018
(HH urban migrantg) HH 0.935 1.007 0.967 * 0.973

HH international migrants HH 14.853 *** 0.510 0.725 + B ***
(HH international migrant§) HH  0.268 *** 1.036 1.073 * 0.811 **
Com rural migrants Com 0.993 1.028 1.023 ** 0.981
Com urban migrants Com 0.990 1.001 1.003 0.986
Com international migrants  Com  0.956 0.979 0.976 * 8.99
Physical Assets

Home ownership HH 0.356 3.650 * 1.499 1.432
Electricity HH 1.897 0.704 1.355 + 0.663
Distance to road HH 1.731* 1.404 + 1.078 0.980
Distance to paved road Com 0.996 ** 1.001 1.002 * 1.002
Services Com 0.828 1.166 0.863 * 1.060

Indiv: Individual, HH: Household, Com: Community

(VariableY represents the squared term from a quadratiorfia fcontinuous predictor
*¥* pn<0.001; ** p<0.01; *p<0.05; + p<0.10
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Table 7. Odds ratios from the event history analysis lier ¢ffects of agricultural and environmental
assets and livelihood activities on out-migration.

Variable Level L ocal Rural Urban International
Agricultural and Environmental Assets

Cattle HH  1.059 1.147 * 1.038 0.928 *
(Cattle HH  0.997 0.993 **  0.998 + 1.003 *
Own land HH 1.085 1.169 * 0.941 + 1.076 ***
(Own land§ HH  0.996 + 0.994 * 1.001 + 0.999 **
Other land HH 1.106 1.947 * 0.873 1.575
(Other landj HH  0.822 0.964 * 1.004 0.943
Parcels HH  1.595 + 1.012 1.027 0.737 *
Flat land HH 3.237 ** 0.757 1.487 + 1.230
Black soil HH 0.312 * 1.066 1.348 * 1.417
Soil problems HH 1.030 2.996 *** 1.434 0.621 +
Cash crops HH  0.265 ** 0.952 0.705 ** 0.725
Extensive land use HH 1.454 0.304 *** 1.052 0.746
Bad harvest HH  2.328 1.383 1.822 + 0.862
Good harvest HH 5.727 * 0.885 1.437 1.564
Precipitation Com 0.973 1.015 0.980 ** 0.977
Slope Com 1.067 * 0.925 *** 0.995 1.011
Community black soil Com  0.558 + 1.884 + 1.185 0.638
Land per person Com 2157 * 1.007 1.628 *** 0.830
Agrochemicals Com 1572 + 0.753 + 1.073 0.958
Livelihood Activities

Agricultural wage Indiv.  1.696 1.020 0.351 *** 1.378
Other wage Indiv.  0.834 0.460 2.021 * 0.243 **
Temporary migration Indiv  0.193 ** 0.143 * 0.308 * 0.904
Head agricultural wage HH 2.392 ** 1.620 + 1.818 ** 0.327***
Head other wage HH  3.020 16.737 ** 4517 *** 0.595
Cash transfer HH 2392 * 0.460 + 1.116 0.762
Subsistence crops HH  2.145 2.725 ** 2.914 ** 0.293 ***

Indiv: Individual, HH: Household, Com: Community

(Variablef represents the squared term from a quadratiorfi fcontinuous predictor

* n<0.001; ** p<0.01; *p<0.05; + p<0.10
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Figure 2. Predicted probabilities of out-migration by (feeof the individual, (2) number of previous intional migrants from the household,
(3) cattle owned by the household, and (4) ardarmfs owned by the household, with the mean bashbzard from 1996-2005. Clear data
points indicate effects which are not jointly siggant ata = 0.10.
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