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Abstract. Abstract. Since the 1970s, in-migration has driven swellnghan presence and dramatic
physical landscape changes in the Northern Ecuad@éimazon frontier. Particularly in recent years,
population growth and redistribution has engendargubrtant consequences on deforestation and on
the incipient, but increasing, urbanization in tlwntier. This paper uses longitudinal and multiteca
data on settler colonists in the Northern Ecuadofimmazon, between 1990 and 1999, to analyze the
neglected importance of rural-rural and rural-urbagration of second-generation settler colonists
from frontier areas in the Amazon. The results shroportant differentials between migrants in terms
of personal characteristics, human capital endovisnéarm household life cycle, access to
community resources and infrastructure, and mignatietworks. The paper also identifies the distinct
effects of policy-relevant variables on migrantsbices of rural versus urban destinations.
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Introduction

The Amazon is the largest tropical wilderness angaé world (Mittermeier et al. 2003; see
also Myers et al. 2000). In particular, the Amaregion of Ecuador has experienced the highest rate
of deforestation of any country’s Amazon area (Fand Agricultural Organization 2001). In the
study region in the Northern Ecuadorian Amazon ()NEfricultural colonization occurred along
roads built by oil companies to lay pipelines, daling the discovery of large oil fields in 1967 nea
the town of Lago Agrio, which has caused most efftirest loss. In addition to the principal
deforestation on the original farms establisheth&é1970s and 1980s, a second wave of deforestation
in the 1980s and 1990s is linked partly to thermigration of people (mostly sons and daughters of
the household head) from migrant settler houseltoldsher rural areas of the Ecuadorian Amazon.
The rapid growth of Amazonian towns has also aghatigrants from rural households both inside
and outside the region, reflecting an evolving mpaitern of population mobility within the Amazon:
rural-urban migration.

Agricultural frontiers are often characterizedially by tremendous rates of in-migration, yet
out-migrationtends to dominate second-generation settler deapbgr dynamics (Laurian et al.

1998; Walker et al. 2002), as sons and daughtguioager settlers reach the early adult stageedf th
life cycle and sometimes set off on their own. Whiis can be a “rite of passage” (Laurian et al.
1998), the out-migration of one or more househaodamers can also be a means of minimizing risk
and maximizing household welfare and income. Gihenincreasing importance of internal migration
as a main factor in population growth and changiogulation distribution in the various Amazonian
countries (Bilsborrow 2003; Perz 2003), it is sigipg that studies of the determinants of popuratio
mobility within the Amazon scarcely exist. Further, existing erogirstudies on migration in the
region have been based primarily on macro-level detead of household-level data, and none has
used longitudinal data (Marquette and Bilsborro®9)91t is important to conduct studies based on
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household data since households are the main agfetégisions in rural areas, including frontier
areas (Marquette and Bilsborrow 1999; Wood 20Q23. dlso important to understand better how
households make migration decisions within a nestate of multiple influences (see, for example,
Zhu 1998 on China; Ezra 2003 and Henry 2004 on Aféad VanWey 2003 on Thailand).

This paper uses a multi-scale approach to analymebmh temporal and contextual factors
affect recent out-migration from rural areas in Bmiadorian Amazon. The analysis focuses on the
determinants of out-migratioat the place of originthat is, from migrant settler households. While
the ideal analysis would draw upon data from hoakkshin both areas of origin and areas of
destination (Bilsborrow et al. 1984; Bilsborrow @t 1997), it is extremely rare to encounter data
from linked origin-destination surveys since theg difficult and costly to implement. The decision
about whether to focus the analysis on the origidestination depends on the research questions and
varies with the disciplinary orientation of the @stigator (Bettrel and Hollifield 2000). Undertagia
study based only on data from the place of originthie appropriate strategy for studying the
determinantf out-migration (Bilsborrow et al.1984; Skeldon 1990). This is particularly important
in frontier areas of less developed countries, whactors such as low levels of education, poor
access to communications, and scarce transporteggurces hamper interaction with the outside
world, creating inefficiencies in migrant networks other mechanisms through which potential
benefits from places of destination may be commateit. Finally, this paper considers urban and
rural destinations of migrants separately to inges¢ how factors differentially affect the choiok
destination. How migrant characteristics and otfaetors affect the choice of rural versus urban
destination is also little understood but is ofataliimportance for understanding future population
mobility and distribution, which is in turn criticdor development planning and environmental
conservation policies.

Background and hypotheses

The scarcity of empirical studies on the determisarfitpopulation mobility in frontier areas
of Latin America reflects the high cost of collegtidata from households in these areas as wélleas t
complexity of the migration process, beginning with definition and extending to its causes.
Nevertheless, certain factors have been cited &l as possible determinants of out-migration
from households in frontier areas: These inclugepttrsonal attributes of the person, which mayerais
or lower the returns of migration and affect itsgeéved risk, including age and human capital;
household factors, such as household composittage of the life cycle, and migration networks;
and the larger context within which migration demis are made, such as the characteristics of local
communities.

Personal attributessuch as gender and age, &oghan capitaendowments, such as
education and occupational background or work é&pee, often play key roles in influencing
migration decisions. The fact that migration is @amtrated at younger ages is widely discussedein th
literature, dating back to the origins of the fieiddRavenstein 1889 and reiterated in Lee 1966jsand
also consistent with the human capital approacha&dad 1962). Previous studies based on earlier
data in the same Northern Ecuadorian Amazon fogedaad gender differences important in
migration decisions, with women more likely thanmte leave their parents’ household, to leave at
younger ages, and to choose urban destinationsiédlnaet al. 1998; Barbieri and Carr in press).

The human capital theornof migration posits that individuals migrate to ximize utility,
based on comparing the utility or personal satigfacof staying versus moving (Milne 1991).
Differences in the relative utility of places arémately explained by factors such as educatioth an
occupational background (Sjaastad 1962; Vanderka@yi; DeJong and Fawcett 1981; DaVanzo
1981; Milne 1991). Education has intrinsic value eople in the labour force (as it is linked to wag
levels) but also influences attitudes, aspiraticarsd access to information, all of which tend to
positively affect decisions to migrate, whetheutban or rural areas. Human capital factors alag pl
important roles in influencing the decision aswtbo should migrate from the household. Thus, for
example, farm households that adopt out-migrat®m &trategy of risk diversification are likely to
allocate individuals to migration who have previasployment experience, better education, or
both, since their expected earnings and therefopedfor remittances are higher.



While not directly part of migration theorlipusehold life cyclapproaches may provide a
link between household demographic factors and lesag which can ultimately affect migration. We
examine these influences by drawing upon Chayartbesry of the peasant household (Thorner et
al. 1986; Ellis 1988), as adapted by several authotisecddmazonian context (for example, Walker
and Homma 1996; Marquette 1998; Perz 2001; McCraekal. 2002; Walker et al. 2002; Moran et
al. 2003). The main argument of the household {fdecapproach is that changes in household size
and composition affect land use and farm houselablour allocation, and that evidently out-
migration directly affects household size and cositmn. In periods of low household labour
availability (for example, early in the family lilgycle when couples have young children, as well as
later after adult children marry and move away)ydeholds tend to adopt agricultural practices
suitable to the relatively low availability of hal®ld labour, such as clearing forest mainly toagro
annual food crops in the first case, or switchiemg use to cattle in the second. The effect of the
number of adults in the household on out-migratiba member can be positive or negative,
depending, for example, on the amount of farm kwvallable. A small amount of land will tend to
lead to decreasing returns to labour as houselmddrcreases, favoring out-migration. On the other
hand, a large farm will mean a high ratio of landabour even with many household members, so the
returns to labour may remain high even with thetamidof a new adult or the reaching of adulthood
of a child in the household.

As households accumulate capital and labour (ssidfoen young children becoming teenage
children or young adultsland usetends to shift from annual crops to cash cropspasture. When
young adults leave the household as a rite of passato take advantage of employment
opportunities elsewhere, farmers may switch to lassur-intensive forms of land use such as
pasture. However, to the extent that such a prasassder way autonomously, that is, farmers are
seeking to acquire cattle for other reasons, tlag free up labour, facilitating out-migration.
Remittances from migrants to the origin househahdturn, may be invested on the farm in cattle,
which has low labour requirements compared to crops

Migrant networkshave been found to be important factors influegemgration in many
studies. They are defined by Massey (1990, p.73ets of interpersonal ties that link migrants,
former migrants, and non-migrants in origin andtidesion areas by ties of kinship, friendship, and
shared community origin; having friends, relativesspther members of one’s personal community at
a destination dramatically increases the probghalitmigrating there.” Migrant networks act as a
social structure to facilitate migration by redugits costs—transportation, labour search, and
psychological stress from leaving family and comityu¢Bilsborrow et al. 1984). Previous out-
migration from the household may also lead to ®rrtbut-migration to the extent that it affects ¢ast
and aspirations for a better or different life.

It is important to mention here how these hypothesgarding the effects bbusehold life-
cycle factorson out-migration are addressed by the New Ecormofit.abor Migration (NELM) or
risk diversification theory (Stark and Bloom 19&&ark and Taylor 1989, 1991). The NELM posits
that a household adopts a collective strategyiof jesource accumulation (maximize income and
welfare) and risk minimization to ensure its sutesise. One or more household members will thus be
allocated to either permanent out-migration or terapy labour migration to diversify sources of
household income. The household member chosertimiguate is usually the one with higher
human capital (such as education or previous offtf@orking experience), since the expected
income flow to the household in the form of remittas is higher. Younger household members are
also expected to provide a longer period of incdimes to the household than older ones. In
particular, young women are often more likely todfiemployment in urban areas in Latin America,
such as in domestic service, restaurants, and est@loyment, and are also considered more reliable
sources of remittances due to stronger affectagtt the origin household, and perhaps a higher
level of submission to the male household head $G1293).

Regardingcommunity effectsn migration, transportation access is an importanimunity
factor affecting migration decisions (see exampieRudel 1983; Southgate et al. 1991; Nelson and
Hellerstein 1997; Rudel and Roper 1997). The degdrom the local community to the nearest
significant town is a measure of transportatioreasibility to local markets for both seeking
employment and purchasing consumer goods and ssrvitie proximity of major destinations
lowers transportation costs and facilitates tenyyonzobility (e.g., commuting), while longer
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distances to towns increases such costs and téndréase out-migration. The link between
transportation accessibility and urbanization imtshapes the rural-urban migration behavior of
second-generation settler colonists. For instavme, Thunen (Hall 1996; see also Walker and
Homma 1996) suggests that the expansion of thewdgrial frontier and out-migration to new
agricultural areas both depend on the growth afrban nucleus, which provides a market for
agricultural products and opportunities for offfaemployment.

Other aspects of the broader community context evttex farm household is located are also
likely to play key roles in out-migration (Bilsbamv 1987; Findley 1987; Wood 2002). For example,
better community infrastructure, such as healtflifies and government services, indicates a higher
overall level of development and probably betteintj conditions, which alleviates pressures on
households to send members away. On the other bam# aspects of local infrastructure may have
the opposite effect: better educational facilitiegsy stimulate out-migration by improving access to
and capacity to assimilate information about oppaties elsewhere, and shape aspirations for a
different way of life elsewhere, with higher inconkéowever, there have been very few previous
efforts to empirically investigate the influenceaointext on out-migration, although the effects on
fertility and contraceptive use have received adbersible attention (e.g., Entwisle and Mason 1985;
Hirschman and Guest 1990; Entwisle et al. 1997).

The study area

The Ecuadorian Amazon is located in the western Amazimforest and, together with the
Coastal region and the Highlands (“Sierra”), is ohéhe three distinct landscapes in the countrng Th
study area is located in the Northern Ecuadoriam2on (NEA) (Figure 1).

FIGURE 1 HERE

Agricultural settler families first came to occuihye study area in significant numbers
following the discovery of oil in 1967, which led the laying of pipelines and adjacent roads ard th
establishment of the town of Lago Agrio. Virtually eolonization in the Ecuadorian Amazon has
been spontaneous, facilitated by the initial opgmihroads by petro-dollars. From the mid-1970s to
the present, oil extracted from the Ecuadorian Amdzs been responsible for half or more of both
foreign exchange earnings and government revelmespite coming to be extensively occupied by
agricultural settlers, the region is still attragtimigrants in the 1990’s from other parts of Ecuado
especially the Sierra. For an examination of ulterd@rivers, however, one has to explore what it is
that leads large numbers of people to leave theaes of origin. Though this has not been
gquantitatively demonstrated, it seems likely tlaakl of land and rural poverty, linked directly ket
high concentration of landholdings in the Sierrastrbe major factors in impelling out-migration.

As a consequence of colonization and oil extractibe NEA has experienced high rates of
deforestation, with forest cover on sample farnfignfafrom 100 per cent at the time of settlement t
59 per cent by 1990, and then further to 45 pet iceh999. Urbanization is also an increasing, but
still incipient, process; there are now four maiwns in the study area: Lago Agrio (the largest with
34,000 people, according to the 2001 Ecuadoriaausgnfollowed by Francisco de Orellana (Coca),
Shushufindi, and Joya de los Sachas.

Data and methods

This study uses panel data from 246 farm househiolthe study area who were interviewed
in a household survey in both 1990 and 1999. Thmulation living on each sample farm in every
year between 1990 and 1999 was then computed wus@tigods of family reconstruction based on
annual data on births, deaths, and in- and outatia@r. The total population living on the 246 farms
was, for example, 1,787 in 1990 and 1,324 in 199%eparate community-level survey was also
undertaken in 2000 and obtained retrospective mmédion back to 1990 or earlier for the 43 rural
communities linked to the 246 sample farms. A famousehold is associated with a specific
community if the Euclidean distance between the fémmusehold and the central point in the
community (such as the community center or schimlthe shortest one, compared to other
communities in the sample region.



A discrete-time multinomial hazard model is usedesiimate the factors affecting out-
migration from migrant settler households. The héiarthe risk of out-migration to an alternative
destination for each person for each year, thamdéyiduals living in a farm household between 299
and 1999 who are at risk of out-migration untiljtmeove or die:

7T
Iog(_m] = art + ﬂrAX ri + ﬂer rit (1)
sit
Wherelog(—”‘J represents the log-odds that individualill out-migrate at timet (t=1990,...,1999)
sit
to a destination of type (r=1 represents out-migration to a rural area el out-migration to an
urban area), rather than an event of tgpdhe reference categorg== 0, the decision of not
moving). The baseline hazard;, estimates the effect of time on the log-oddsuwifraigrating.X; is

a matrix of time-invariant covariates (such as ation), andX;; is a matrix of time-varying
covariates (such as age of person, number of agltshildren in the household, and land siZ#).

and B represent, respectively, matrices of vectors efdherage effect ok; andX; on the log-

odds of out-migration each year between 1990 af88.19

The risk of out-migration is estimated for individsizaged 12-59 years, and with out-
migrants defined as those who left their usuallafcresidence in a farm household to live elsewher
in a given year between 1990 and the interview oaf©99. The definition embodies two important
aspects. First, we cover only long-term, or “peremd;f changes of residence and do not consider
temporary migration, usually labour migration. Setothe age limits used assure that we deal only
with persons old enough to be directly involvedtlie out-migration decision, such as whether to
pursue employment or educational opportunitiesvéisee, but not so old as to be migrating due to
declining health or retirement. Aggregate measure$iousehold size and composition, such as
measures of the number of adults and children, telceaccount births to household members and
deaths of household members in each year. Thisftiieréakes into consideration the population
below twelve years of age in 1990, which enterslit&9 age interval during the 1990-99 decade, as
well as others that attain their sixtieth birthdlying the interval and hence transition out ofgshely
population from that point onward. Finally, sinbe tanalysis is on out-migration of individuals when
the decision to move is conditioned by householaratteristics, households with only one member
in any year in the 1990s are excluded in all years.

The effects of one per cent change in a covaMater X;;; on the odds of out-migration can
be estimated using the odds raf#fan the equation:

% change=100x (eﬁ —1) 2)

Given the clustered nature of the data, with iittligls of the same farm household and living
in the same community tending to be more homogen@ouheir characteristics (covariates) than
those living in other farm households or commuaijtighe assumption of independence of
observations is likely to be violated, leading taderestimates of standard errors and thus
exaggeration of the statistical significance ofuttss To avoid this, the model in equation (1) is
estimated using Huber-White robust standard denat{Allison 1999; Hox 2002).

Descriptiveresults

Table 1 shows the number and percentage of out-nigyteetween 1990 and 1999, according
to place of destination. Two population subgroups eonsidered: all persons in the sample and
persons between the ages of 12 and 59 (the graigkatf migration in the modeling strategy). There
are virtually no differences between the two subges Among those at risk, there are 398 out-
migrants; 67 per cent chose rural areas, and 38gdrchose urban areas (79 per cent move within
the Amazon). Overall, 27 per cent of the popula@bmisk living in colonist farm households in the
Ecuadorian Amazon moved during the nine-year intdveaween 1990 and 1999. This is a highly
dynamic, mobile population.

TABLE 1 HERE



Table 2 compares the means and standard deviatiemdependent variables according to
migration status, that is, whether they chose roralrban destinations or did not move. These
variables are discussed here in the same ordarthe section above on background and hypotheses.
Table 3 compares the means in two book-end yedheainalysis, 1990 and 1998.

TABLE 2 HERE
TABLE 3 HERE

Personal attributesTables 2 indicates that, on average, men migradg &rom farm
households more than women, but women out-mignajegptionately more to urban areas than men
(especially in the youngest age groups, 12-19). bterstitute most of the rural-rural migrants. Table
3 shows that out-migration becomes concentratettiat ages in the 12-34 age interval over time
between 1990 and 1998, as shown by the considedabtease in the proportions of migrants 12-19
and the increases for those 20-34 and 35+, amagrbi@l-rural and rural-urban migrants. Since the
analysis considers the same farm households airdrthabitants between 1990 and 1999, these
results partly reflect life-cycle factors relatedthe aging of household members. Most household
heads and spouses of households came to the iaglen1970s and 1980s; thus, the typical female
spouse was reaching the latter stages of repreag@ude or even surpassed it in the 1990s.
Correspondingly, the children of these women, #@ad generation, were often entering the ages of
highest migration (age 20-34) during the 1990s.

Human capital Table 2 shows virtually no difference in the eatian of the household head
of rural-rural and rural-urban migrants, thoughsthevho do not move are more likely to have some
secondary education. Over time, however, farm Hoalds with rural-urban migrants became more
associated with household heads with at least sicpreducation (Table 3). Rural-rural migrants and
those not moving are both more likely to have bemgaged in farm work prior to migration than
those moving to urban destinations, which is exgmbsince previous farm work is relevant
experience for continuing farm work but not for ambemployment.

Farm size and composition and household life cyatofs.Farm size reduction over the
decade reflects land subdivisions in the NEA. Lklmgmentation and consolidation constitute key
understudied issues in studies of demographic digsaim frontier areas. Tables 2 and 3 show
apparently only minor differences in farm area lestwhouseholds with out-migrants and those
without out-migrants. (Note that means for houseélawid community variables are weighted by
person years; see footnote in Table 2). Thus haldekvith rural-rural out-migrants had slightly $es
land than those with no out-migrants, while thos wral-urban out-migrants had slightly more.
However, substantial changes in farm size occurwed time, with farm area decreasing by 17 per
cent on average for households with rural-ruralroigrants between 1990 and 1999, by 20 per cent
for those with rural-urban out-migrants, but byyo8Iper cent for farm households without out-
migrants. Thus, farms remaining practically intacsize are more associated with non-migrants,
while subdivided farms are associated with migrants

In Table 2 we also see that households with runahmigrants have considerably more
adults and children than the other two groups catilig a link between larger households and
preference for rural destinations. Table 3 presaata showing a sharply decreasing number of
children over time in all three groups of theseuriag settler households, which is consonant with
the evolution of the farm household—the spouséefmale household head reaching the twilight of
her reproductive window or surpassing it during 1880s. The decreasing number of adults also
reflects the corresponding out-migration of chitdo# the head, and, to a much smaller extent, death
over the decade.

Tables 2 shows that farm households have more fapdsture than in crops and perennials
throughout the period. (Outliers explain the muidhbr amount of land in pasture for households
with rural out-migrants in 1990.) Table 3 shows@ueion in land uses over time, which does not
mean declining areas overall, only the effectdhefweight by persons for a declining household. size

Migration networks As observed in Tables 2 and 3, households withmagrants (especially
rural-urban migrants) have more out-migrants irvioes years, and the mean number of previous
out-migrants increases over time for all out-miigmatstatus households, which is expected since it
represents a cumulative measure of out-migrantsn frm farm household starting with its
establishment in the study area. These increasegeater for the two groups of households with out-
migrants compared with the group without out-migsaas is to be expected. These data suggest that
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migration networks may be more important for thosgrating to urban areas than for those
migrating to other rural areas.

Community factorsTable 2 shows that there is little difference ia thstance from the local
community to the nearest significant town (chogemfamong the 4 mentioned earlier, of Lago
Agrio, Coca, Shushufindi and Joya de los Sachakpo$eholds with no migrants and those with
rural-rural migrants, although rural-urban migracsne from communities farther from the nearest
town. However, during the 1990s households withlrwiral migrants came to be associated with
farm households located at longer distances framm$pand became essentially the same as those
with rural-urban out-migrants (Table 3). This is pably due to the selectivity of previous rural-rural
migration, as those less far from roads seemedye but-migrants first, so by the end of the period
it is farm households farther from major towns thatl-rural migration. It is appropriate that the
distance of households with no out-migrants didinotease in the 1990s, and continues to be less
than those for households with out-migrants toegittestination.

With respect to the other community variables mfihal model, we see in Table 2 that both
secondary schools and health facilities are mu@tyito be found in communities with farm
households engaging in rural-rural out-migratioantithose with no out-migrants or out-migrants to
urban destinations. As observed in Table 3, ruradroanities throughout the region acquired more
health and education services over time, which reaylt in an improvement in living standards, but
the differences across households observed in Batbatinue to hold throughout the period.

Deter minants of out-migration

Table 4 presents the model results. Model 1 estgrtatedeterminants of migrating vs. not
migrating, without taking into account out-migrdrmtaces of destination, while Models 2a, 2b, and
2c distinguish, respectively, between rural-ruranants and non-migrants, rural-urban migrants
compared to non-migrants, and rural-rural migraot®pared to rural-urban migrants. Table 5
compares the per cent changes in the odds ratiotehigration for the statistically significant
variables in Table 4.

TABLE 4 HERE
TABLE 5 HERE

Personal attributesTable 5 shows that the odds of male out-migreht®sing an urban area
are 28 per cent smaller than those of female ogtants, reflecting a female preference for rural-
urban migration. Women, especially the daughtergdhef head of the household, tend to have a
secondary role in farm work, so females are mdtelylithan males to move to towns, probably
mainly to take up domestic work and service sefibs. Age effects are quite strong: the per cent
change in the odds that an individual in the twanger age groups will move is much higher than
that of the age group 35 years and older (ModeFajthermore, the odds of persons below 35 years
of age moving to urban areas are much higher thasetof moving to a rural area.

Human capital The household head’s education is a measureusiehold human capital. If
it has positive effects on migration, that couldigate the influence of the (almost always malthig
population) household head'’s education on obtaiamgtransmiting information about employment
opportunities elsewhere to his children, as webféescts on children’s aspirations (see examples in
VanWey 2003; Barbieri and Carr in press). HoweVahle 4 shows that household’'s head education
is not significant in Models 1, 2a and 2c, andniyanarginally significant (10%) for those choosing
rural compared to urban destinations.

In contrast to the weak or non-existent effectthefhead’s education, previous work
experience of the person at risk has a strongteffeout-migration. Tables 4 and 5 show that hgwin
only farm work experience is a significant prediatd rural-rural migration: it increases the odds o
out-migration by 52 per cent. In addition, amongvers (Model 2c), the odds of out-migrating to a
rural area instead of an urban area are 151 pehagrer for those fully involved in farm work.

These two results for on-farm employment experiesta®v a lack of articulation between rural
employment background and urban employment. Thisnefgct an “early mobility transition stage”
(Zelinsky 1971), in which urbanization in the Ecuadn Amazon region is only incipient and thus
unable to rupture rural traditions and employmerattegies away from traditional rural-rural
migration for most rural households.



Farm size and composition and household life cyrilena facie farm area in hectares is not
easily interpreted in Table 4, since cubic and fibigan transformations were found useful to best
capture the nonlinearity between farm size andnoigration. However, these effects can be
interpreted from plotting an analysis of the préeticprobabilities that an individual will out-migea
(From equation (2), the predicted probabilitiesestmated as:P= 1/ (1 + - Praxi- fxity
Figure 2 shows that the probability of out-migrgtotecreases as the amount of farmland increases,
until a point (25 hectares) beyond which thererisglly no difference between rural-rural and tura
urban migration, and the probabilities tend to iitabat a low level. Nevertheless, for small farms
increasing farm size is associated with a dechin@eé likelihood of out-migration, as one would
expect from theory and previous studies; this Egtoue for the finding that having fewer hectanés
farmland is likely to have a bigger effect on legglto out-migration to urban areas compared td rura
areas.

FIGURE 2 HERE

In terms of farm household life-cycle factors, T@Blshows that the number of adults living
in the farm household is positively associated witfal-rural migration: one additional adult
increases the odds of out-migration by 4 per ocemtong movers, the odds of out-migrating to a rural
area instead of an urban area are 11.5 per cdmrhiigr each additional adult living in the farm
household. This may indicate that as men are maaceted with farm work, an increasing number
of producers (adults) in the household implies snaéturns to labour (since farm area is conteblle
for), engendering a demand for land outside tha fdrence rural-rural migration). On the other
hand, an additional child living in the farm houskhdecreases by 5 per cent the odds of out-
migration in general and by 16 per cent the oddsiafl-urban migration. The odds of out-migrating
to a rural area instead of an urban area are 2dgmhigher for each additional child in the
household. These results probably reflect the psimale of women (both mothers and older
daughters) in child care, with their typical mofyilto urban areas constrained by children.

Tables 4 and 5 show that farms with more land inypesre likely to have a lower likelihood
of out-migration in general, and of rural-rural vsral-urban out-migration. On the other handrehe
is a positive association between land in pastur£dR0 and subsequent rural-urban migration, with
the odds of out-migrating to an urban area increpby 0.62 per cent per hectare of additional iand
pasture in the initial year; thus for ten more hees, the odds increase by a meaningful 6.2 per cen
The odds of out-migrating to a rural instead of dvan area are 50 per cent smaller for a one-hectare
increase in farmland in pasture in 1990, indicasiogne effect of pasture on retaining rural labour.
However, the effects of more land in crops are maikater on retaining the rural labour on farm
households: thus for each additional hectare af 1aril990, the odds of out-migrating later decrease
by 2.2 per cent, or by almost ten times the effe€an additional hectare of land in pasture. This
expected given the much higher labour intensitgrofving crops than raising cattle.

The results for pastureland may suggest interegtisgible feedback effects, with rural-urban
migrants being younger and earning more cash inc@me thus more likely to contribute to the
original farm (the first-generation farm colonistsjough remittances, which may well be invested in
cattle, compared to rural-rural migrants, who plipaarn and remit much less. Such a link between
strategies of capital accumulation, via rural-urlmigration of a farm household member coupled
with remittances received and invested in catthes hlso been observed in the Brazilian Amazon
(Browder and Godfrey 1997). Life cycle factors atsay play a key role, since the aging of the ihitia
first generation of colonists may require changiagd-use strategies, such as replacing crops and
perennials with cattle ranching, which requires miess labour and, consequently, fewer adults
living on the farm.

Migration networks Tables 4 and 5 show that previous out-migrant® lrapowerful impact
on new out-migration, in Models 1, 2a and 2b. Hgvam additional previous out-migrant increases
the odds of migration vs. no migration and bottakuaral migration and rural-urban migration vs. no
migration by 20 per cent. These results reflectimportant influence of migration networks on
stimulating further out-migration from rural areperhaps as a reflection of its effects on redutiieg
costs of migration (providing temporary lodgingof) and as a source of information about job
possibilities and social support in places of dsedion, as suggested in the previous literaturg.,(e.
Massey 1990; Massey et al. 1993; Palloni et al1200



Community factorsThe results in Table 4 show that there is a statatistically significant
and positive association, as hypothesized, betwaemigration in general and distance to the neares
important town (Model 1). But the results of Magleh, 2b and 2¢ show that this is due to the strong
effect of distance on contributing to rural-urbaigration: not only is there no effect of distance o
rural-rural vs. no migration, as anticipated fronblEa2 above, but there is a strong impetus to tural
urban vs. rural-rural migration (Model 2c). The fésin Table 5 show that an additional kilometer
between the local community and the nearest mayan increases the overall odds of out-migration
by almost 1 per cent (Model 1), but that all othffect is on rural-urban migration where an
additional kilometer from the community to the @sstown increases the odds by 1.5 per cent. This
is probably because closeness of the local commtmé major nearby town facilitates alternative
forms of (temporary) mobility, such as commutingl @@mporary labour migration, which do not
require a change of residence, whereas out-migriggomes more likely at higher distances due to
the increasing transportation costs of commuting.

The results in Tables 4 and 5 show that having gthéatility in the community is an
important factor in reducing the odds of rural-turdgration (by almost half), while the odds of out
migration to rural areas instead of urban areasoarer by 69 per cent. This may suggest that
individuals are less likely to out-migrate to otlneral areas, where such a facility is often not
available. However, the same statistical resubtsnat seen for secondary schools, another form of
modern infrastructure available in some but notwathl communities. There is, in fact, no sigrafit
association between having a secondary schookifottal community and overall out-migration.
While this may be thought to be related to colliitgawith the health facility variable, this coregion
was low. The lack of any relationship may suggest]iscussed by Taylor (1986), that formal
education opportunities in less developed countteerot provide significant economic returns and
incentives to move to urban areas where that exuncat not sufficiently valued by prospective
employers. Furthermore, traditional secondary eiitutan Ecuador provides few practical skills
useful to a rural-rural migrant. Still, we beliethe lack of a general effect of secondary educason
mostly due to counteracting effects: having actesecondary schools is a deterrent to out-mignatio
(especially for education), on the one hand, bt &nds to change tastes and increase access to
information, which would tend to increase out-mtgra.

While we only show the results for these two comitywariables reflecting local
infrastructure, we did examine a number of othenrmnity variables which were not statistically
significant in any model. These include electricitye presence of a bank or other credit facilify, o
technical assistance agencies, or a church.

Time We examined whether there was a significantcefiéyear on out-migration, which
could capture the effects of external factors ti@nge over time, such as prices of major
commodities, political changes, weather, etc. Thecef of time on out-migration are illustrated in
Figure 3. Each year is a dichotomous variabjg,in equation (1) (coefficient estimates for yezmns
not provided in Table 4). The reference year is 18@9which out-migration data refer only to the
first five months, as fieldwork was undertaken malretween February and July; thus, almost all
coefficients for any year between 1990 and 1998 ayleer than that for 1999. Figure 3 shows that
out-migration jumped in 1991, 1994, 1996 and 1298l tended to rise over time slightly
(corroborated by constructing polynomial trend $imepresenting each curve, not shown in Figure 2).
There is little difference in rural-rural and rutaban out-migration in most years, with the
exceptions of 1996 and 1997, when the time coefiicmoved in the opposite direction. Although no
empirical evidence is available, it is likely thhe fall of coffee prices (the main crop in thedstu
area) and the political instability led to more-ouigration over the decade (Bilsborrow et al., 2004
In general, rural-rural migrants have a higherlii@d of migrating away from their farm household
compared to rural-urban migrants, as is consistéhtTable 2. Since the “stock” of individuals at
high risk of out-migration is reduced over timegsely as some persons out-migrate each year, the
increase in the likelihood of migrating tends tabdlize and eventually declines. Furthermore, asifa
households adjust their risk-diversifying stratsgmuch as allocating a member to local off-farm
employment instead of out-migration or investindand intensification, further out-migration from
the original 1990 sample of farm households musbbe less likely.

FIGURE 3



Conclusions and policy implications

This paper contributes to the empirical literatunettee determinants of migration by studying
the migration of second-generation settler colgnistthe Amazon frontier. It relies on multi-scale
data investigating the effects of individual, fafmousehold, and community characteristics on
decisions to migrate over time. There has beee litkearch on the determinants of migration flows
within frontier areas of developing countries, atltat which exists does not incorporate
intergenerational characteristics associated wdtilfy succession, nor the effects of context on
migration. Migration becomes increasingly the doemindemographic factor in frontier regions over
time, and is now becoming important in the Ecuadoragon study region. It should become even
more important in future years as the second génaraf settlers continue to reach adulthood and
seeks more land or jobs, combined with the dediriapacity of farms to sustain members due to
population growth and decreasing soil quality witle over time, and therefore declining agricultural
yields.

This paper presents empirical results for an arethénNorthern Ecuadorian Amazon to
identify key factors affecting out-migration fromral farm households on the agricultural frontier.
The results should be useful to policymakers coremkabout the effects of population mobility and
redistribution in the Amazon. Multinomial modelsncanveil factors differentially motivating out-
migration to particular destinations. Indeed, sormgables which were not statistically significamt
the binomial model (migrate or not) were significémexplaining out-migration to particular places
of destination: engagement in farm work, educatibhousehold head, and health facility availability
in the community.

Successful socioeconomic development and envirotahgastainability in the Amazon will
be influenced to a major degree by how governmesatst to these increasingly important migration
dynamics. For example, our results show thah household life cyclactors are key determinants
of demographic dynamics, particularly of the ougration of younger household members. This will
increase pressure on natural resources of therreggpecially rural-rural migration which usually
results in further deforestation, and rural-urbagration which puts increasing demands on urban
infrastructure and budgets. However, the formertmameliorated by appropriate settlement and
agricultural policies, and the latter by appropriatban planning. It is important to understand the
implications of population momentum which resuttah past (and present) high fertility, which has
major implications for the future labor supply arwhsumption demands in urban and rural areas. But
there is also momentum in migration flows. Develeptrpolicies in the Amazon should consider the
“inertia” in population mobility due to the stromgfects ofmigration networkgollowing a history of
previous out-migration from farm households. Theutes indicate a significant and positive effect of
the resulting migration networks on further out-raigpn.

An important policy implication is thus the needatdopt a long-term planning perspective,
incorporating policies such as family planningéduce unwanted births and therefore high
population growth, and the anticipation of secordeyation effects of past high fertility on pattern
of land fragmentation, land use, and living staddaAnother policy implication is the desirabilit§
promoting land intensification through credit aedhnical assistance to improve productivity and
returns to labor, which would tend to retain mareat labor.

This paper also identifies kgersonal attributesndhuman capitafactors affecting out-
migration. The “gender dimension” in rural-urbargnaition indicates the value of urban policies
favoring the absorption and improvement of wagebkworking conditions of women and more
accurate information about urban employment oppitras. While improving women's access to
farm resources and land titles could perhaps rethegeut-migration of girls and women, in fact ther
are no institutionalized (only social custom) bensito women’s ownership of farmland.

Finally, this paper identifies certain effectscoimnmunity factoren out-migration from the
NEA frontier, which has important policy implicatis. While some policies—for example, those
fostering urban employment or the expansion oédiivities—may induce rural-urban migration,
rural-rural migration to other areas of the Amaean also be influenced hyherenew oil extraction
is permitted and (not unrelated) where new roadscafonization are permitted. Apart from the
macro issue, being vigorously debated in Ecuadaently, about whether new roads should be
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allowed for oil extraction in national parks andiigrenous lands, the results here indicate thag¢bett
road access to towns from rural communities favaral out-migration.

Policy strategies to improve living conditions ural communities—for example, through the
construction of secondary schools or health centshould also anticipate likely future impacts on
rural out-migration. On the one hand, health fdedi appear to reduce out-migration from rural srea
in general, and especially to other rural areasrttay not have such facilities. But on the othercha
more schools can have drawbacks related to thets@aature of migration, with the more educated
and younger persons tending to be the most matmieshown in this study, but see Laurian et al.
1998 on results from the 1990 NEA survey data). Thube degree that secondary schools stimulate
out-migration, especially to urban areas, theiragjatead creation may not be the best use of scarce
public resources, and may deleteriously impact pi@duction systems due to the loss of the more
educated labor. Nevertheless, the results herkeaffects of contextual or community-level effects
must be considered highly provisional. There has lad®ost no empirical multivariate multi-level
research on this important topic in frontier ardasther factors need to be examined in this
Ecuadorian Amazon and in other contexts, and furtiaels explored, before definitive conclusions
can be adduced. But meanwhile, the approach herassa promising path to take.
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Table 1. Out-migrants from the study area in thealorian Amazon between 1990 and 1999,
according to place of destination.

Total Rural Urban
Out-migrants % of Total Out-migrants  Out-migrants @ugrants  Out-migrants
N Population* N % of Total N % of Total
All persons 466 26.3 316 67.8 150 32.2
12-59 years 398 27.3 266 66.8 132 33.2

* Considering total population (migrants over tleedde plus non-migrants in 1999): 1,458 individaajsd
12-59, and 1,771 individuals of all ages

14



Table 2. Means and standard deviations of indepéndaiables, according to out-migration status,
study area in the Northern Ecuadorian Amazon, 1999941

Rural-rural migrants  Rural-urban migrants Non-migrants

Variable Mean St. dev. Mean St. dev. Mean St. dev.
Personal attribute
Gender (1=men) 0.62 0.48 0.49 0.50 0.57 0.50
Age group 12-19 0.45 0.50 0.57 0.50 0.33 0.47
Age group 20-34 0.46 0.50 0.40 0.49 0.29 0.45
Age group 35+ 0.09 0.28 0.03 0.18 0.38 0.49
Human capital
Engagement in farm work 0.80 0.40 0.66 0.47 0.70 0.46
(1=engaged, 0=not engaged)
Education of head+ 0.34 0.47 0.33 0.47 0.41 0.49
(1=at least some secondary)
Farm area
Farm area (ha) 42.2 15.7 44.4 23.3 43.7 27.1
Farm household life cycle
Number of adults 7.15 3.22 6.11 1.92 6.09 3.22
Number of children 2.33 2.49 1.82 1.58 1.79 1.98
Land in crops and 7.27 5.73 7.47 6.11 8.76 6.41
perennials in 1990 (ha)+
Land in pasture in 1990 (ha)+ 19.3 65.8 7.6 9.3 9.3 15.4
Migration Network
Number of previous ot 1.77 2.2¢ 2.0C 2.3¢ 1.6¢ 2.3¢

migrants from househc
Community facto

Distance from communi 22.¢ 16.€ 26.€ 19.4 23.C 17.¢
to nearest town (km

Health facility in the 0.1¢ 0.3¢ 0.3t 0.4¢ 0.27 0.44
community (1=yes

Secondary school in tt 0.24 0.4< 0.3¢ 0.4¢ 0.3¢ 0.47

community (1=yes

+ time-invariant independent variables

* Means and standard deviations for householdscantmunities are weighted by person-years.

That is, they are a function of the number of pedyptween 12 and 59 years in each year, t, liviray i
farm household and community. For example, if fiodividuals in household X are exposed to the ok
out-migration at time t, but only three are expoaet+1 (because one individual died, out-migrated,
reached age 60), farm household X will have a welgit t and 3 at t+1.Since farm households can
have different numbers of members exposed to #keofi out-migration each year, the weighted means
for time-invariant household and community variahtan differ each year.



Table 3. Means of independent variables in 19901889, according to out-migration status, study
area in the Northern Ecuadorian Amazon*.

Rural-rural migrants  Rural-urban migrants  Non migrants

Variable 1990 1998 1990 1998 1990 1998
Personal attribute
Gender (1=male) 0.61 0.62 0.50 0.56 0.56 0.57
Age group 12-19 0.53 0.33 0.61 0.32 0.26 0.36
Age group 20-34 0.38 0.54 0.35 0.65 0.31 0.29
Age group 35+ 0.08 0.14 0.04 0.29 0.43 0.35
Human capital
Engagement in farm work 0.80 0.81 0.62 0.65 0.78 0.63
(1=engaged, 0=not engaged)
Education of head+ 0.35 0.35 0.35 0.41 0.40 0.41
(1=at least some secondary)
Farm area
Farm area (ha) 43.8 37.7 46.4 36.9 46.1 42.2
Farm household life cycle
Number of adults 6.78 6.09 5.83 6.24 5.52 6.41
Number of childrer 2.6¢€ 0.5C 3.27 0.8t 3.0¢ 0.9
Land in crops an 7.51 7.01 7.81 7.1¢ 8.5: 8.92
perennials in 1990 (ha
Land in pasture in 1990 (he 18.6¢ 8.7¢ 7.87 6.2( 9.4z 9.0t
Migration Network
Number of previous oL 0.84 3.62 1.0¢ 3.5 0.71 2.41

migrants from househc
Community facto

Distance from communi 22.2 27.1 25.€ 26.5 23.2 22.¢
to nearest town (km

Health facility in the 0.1€ 0.21 0.3C 0.41 0.2C 0.31
community (1=yes

Secondary school in tf 0.1€ 0.27 0.3 0.47 0.21 0.3€

community (1=yes

+ time-invariant independent variables
* See Table 2 footnote.
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Table 4. Estimates from the discrete-time hazard feddethe probability of an individual out-
migrating from the study area in the Ecuadorian 2omabetween 1990 and 1999.

Variable

Model 1

Model 2a

Model 2b

Model 2c

out-migration vs.
no out-migration

rural-rural migration
VS. NO out-migration

ru@ban migration rural-rural migration v:

VS. N0 ougration

rural-urban migration

Personal attributes
Gender (ref.=female’

Age group 12-19
(reference group: 35+)

Age group 20-34
(reference group: 35

Human capite
Engagement in farm work
(ref.=not engaged)+

Household's head education
(ref.=less than secondary)+

Farm area
Farm area (ha)

Logarithm of farm area

Squared farm area (ha)

Cubic farm area (ha)

Farm household life cycle
Number of adults in tt
farm househol

Number of children in th
farm househol

Farmland in crops and perenn

in 1990 (ha)
Farmland in pasture in 19
(haj

Migration Network
Number of previous ot
migrants from the househc

Community facto
Distance from communi
to nearest town/market (ki

Health facility in the communi
(ref.=no health facility

Secondary schot
(ref.=no secondary scho

Intercep

Log-likelihooc

-0.3225%**
(0.1141)
1.2566++
(0.2037)

2.0494%+*
(0.1967

0.1878
(0.1321)

-0.0140
(0.1226)

-0.0095%*
(0.0050)

0.2494
(0.1757)

0.0319%
(0.0169

-0.0539**
(0.0296

-0.0237*
(0.0100

-0.0026%**
(0.0010

0.1888%**
(0.0199

0.0078**
(0.0033

-0.312:
(0.2374

0.251¢
(0.2242

-6.9289%+*
(0.5971

-1515.7¢

-0.192:
(0.1342)

0.9990**
(0.2256)

1.8187%*
(0.2137

0.4160**
(0.1655)

0.0566
(0.1475)

-0.0359%**
(0.0113)

1.0338%*
(0.3294)

0.0365*
(0.0189

-0.026:
(0.0325
-0.0222°
(0.0120

-0.004¢
(0.0046

0.1839%*
(0.0214

0.001;
(0.0039

-0.5912%
(0.2741

0.378:
(0.2534

-9.0330%**
(1.0315

-1105.1¢

-0.5988***
(0.1998)
2.1251%+

(0.4831)

2.8726%*
(0.4706

-0.2070
(0.2176)

-0.1584
(0.2033)

-0.0336
(0.0223)

0.00066*
(0.0004)

-0.000003*

(0.0000)

-0.002:
(0.0281
-0.1713%*
(0.0590
-0.022¢
(0.0154

0.0062*+
(0.0013

0.1807**
(0.0296

0.0153%*
(0.0053

0.508;
(0.4589

-0.254:
(0.4462

-6.7566%+
(0.8071

-619.1¢

0.175¢
(0.2786)
-0.7439
300
-0.8035
(0.5229

0.9205
(0.2925)

0455
(0.2708)

-0.0505%**
(0.0165)

1.4625%+
(0.4613)

0.06950!
(0.0567

0.2154*
(0.0850
-0.009¢
(0.0228

-0.0084%*
(0.0028

-0.061:
(0.0469

-0.0203**
(0.0069

-1.1642%
(0.5641

0.6067
(0.5422

-2.9212%
(1.4682

-212.2%

+ time-invariant independent variables
Significance levels: *p<0.10, **p<0.05, ***p<0.01wo-tailed test)
The coefficients representing the variable "yearfe(dichotomous variable for each year between 48801998
with 1999 as contrast) are discussed in the teselation to Figure 3. These variables are omitethfthis table
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Table 5. Per cent change in the odds of rural ogration from the Ecuadorian Amazon between
1990 and 1999, according to place of destination.

Percent Change in Odds Ratio*

Variable migration vs.  rural-rural migration  rural-@fmigration rural-rural migration vs.
no migration vs. no out-migration  vs. no out-migsati  rural-urban migration

Male -27.57 - -45.05 -

Age 12-19 251.35 171.56 737.37 -

Age 20-34 676.32 516.38 1668.29 -

Engagement in farm work - 51.59 - 151.05

Adults 3.24 3.72 - 11.46

Children -5.25 - -15.74 24.04

Land in crops in 1990 -2.34 - - -

Land in pasture in 1990 -0.26 - 0.62 -49.83

Previous out-migrants 20.78 20.19 19.81 -

Distance from community 0.78 - 1.54 -2.01

to nearest town

Health facility - -44.63 - -68.78

*Considering only the significant variables in Tall (p<0.05), except "farm size" (analyzed in F&gR).
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Ilustrations
Figure 1. Study area in the Northern Ecuadorian Zana

Figure 2. Predicted probability of out-migratiororn a farm household in the Ecuadorian Amazon
between 1990 and 1999, according to farm size éhes}.

Figure 3. Coefficient estimates of the effects edns on out-migration from the Ecuadorian Amazon
between 1990 and 1998, taking 1999 as the refergare
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Coefficients for Years in Out-

migration Models
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