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Abstract

The impacts of international emigration and remites on incomes and poverty in sending areas
are increasingly studied with household survey.dait& comparing households with and without
emigrants is complicated by a triple-selectivityolplem: first, households self-select into
emigration; second, in some emigrant householdsyeme moves while others leave members
behind; and third, some emigrants choose to ratuthe origin country. Allowing for duration-
dependent heterogeneity introduces a fourth formebéctivity — we must now worry not just
about whether households migrate, but also whey dieeso. In this paper, we clearly set out
these selectivity issues and their implications daisting migration studies, and then address
them by using survey data designed specificalliake advantage of a randomized lottery that
determines which applicants to the over-subscribathoan Quota (SQ) may immigrate to New
Zealand. We compare incomes and poverty rates ahtefgbehind members in households in
Samoa that sent SQ emigrants with those for membeérsimilar households that were
unsuccessful in the lottery. Policy rules contrdiowcan accompany the principal migrant,
providing an instrument to address the second thatgqroblem. Our survey also covers return
emigrants so that their households can be tregtpobpriately to deal with the third selectivity
problem, while differences among migrants in whyear their ballot was selected allow us to
estimate duration effects. We find that migration,average, increased household consumption
and reduced poverty among former household membatsalso find suggestive evidence that
this effect may be short-lived as remittances armmbme from own production are negatively
related to the duration that the migrant has béeoaal.
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1. Introduction

The impacts of international emigration and remits on incomes and poverty in
sending areas are increasingly studied with houdehovey data. Empirical analysis is needed
because the effect of emigratioraipriori unclear. Households with emigrants typically bénef
from remittance inflows, which now make up 30 petcef total financial flows to the
developing world. There are also fewer mouths &al famongst household members left behind.
On the other hand, earnings and other householatsnpat emigrants would have generated
locally are lost. Since it is typically individualsf the most economically active ages who
emigrate, foregone earnings and foregone own-ptamuenay outweigh the effect of fewer
mouths and more remittances, potentially causinggy to rise for those left behind, even if the
migrants themselves become better off.

The biggest difficulty in estimating the impacts @igration is posed by selectivity
issues. A common research strategy in this litegaisi to use household survey data from the
sending country to compare households where somebers have emigrated to those where no
one has emigrated. Such comparisons are complidated triple- or quadruple-selectivity
problem: first, households self-select into emigrgt second, in some emigrant households
everyone moves (and thus are almost never includestirvey data on the sending country)
while other emigrant households leave some mentiehsd; third, some emigrants choose to
return home, so their household may (wrongly) besaered as not affected by emigration. And
fourth, if researchers wish to examine how the ichparies with duration since migration, they
also face selectivity into not just whether, butewthouseholds emigrate.

In this paper, we set out how these selectivityassarise and their implications for
existing migration studies. We then address thesectvity problems by using survey data
designed specifically to take advantage of a randednottery that determines which applicants
to the over-subscribed Samoan Quota (SQ) may inat@do New Zealand. These data allow us
to compare incomes and poverty amongst left belmachbers in households in Samoa that sent
SQ emigrants with incomes and poverty rates oflamhiouseholds that were unsuccessful in the
lottery. This random lottery solves the problemseff-selection into migration. The SQ policy
rules control who can accompany the principal nmgrahus we also have an instrument to
address the second selectivity problem. Finally, sauvey includes a module that captures the

experiences of the small number of householdshilna¢ members who once were SQ emigrants



but decided to return home to Samoa, allowing usddress the third selectivity problem.
Differences among migrants in when they win thédbdbttery allow us to also explore duration
effects and address this fourth selectivity issue.

The Samoan Quota was established by New Zealad®82 and currently allows an
annual quota of 1,100 Samoans to immigrate as permaesidents without going through the
usual channels available for groups such as skitiggtants and business investors. The quota is
over-subscribed so a lottery is used to randomlgcsdrom amongst the applicants, with a
probability of success of approximately six percehhe policy rules allow the principal
applicant, their spouse, and their dependent ehildip to age 24 to migrate, but other household
members are not eligible to accompany them. Haheee are many households with left behind
members, who may be parents, siblings, in-lawsrigthchildren, unmarried adult children with
their own children, and nephews and nieces of timeipal applicant. We examine the impact on
this group, in terms of total household income aadsumption, income from different sources,
poverty rates and subjective welfare.

We find that emigration, on average, raises pelt&aduivalent consumption and reduces
poverty among remaining members in the migrantisgndouseholds. Although our sample is
quite small for examining duration effects, we afsa suggestive evidence that the impact
varies with duration since migration, with the pomstimates suggesting consumption and
income fall relative to the first year effects asrentime is spent abroad. This occurs because
remittances, agricultural income and subsistenamne decline with the duration since
emigration, and increases in household labor egsnivith duration are not enough to offset this.

In related work, we have looked at short-run (oeary effects of a similar (but newer
and smaller) migration program in Tonga (McKenzZigbson and Stillman, 2007a; Gibson,
McKenzie and Stillman, 2009). Here, there was norremigration in that first year, so only the
first two selectivity issues were raised. This papailds significantly on our earlier work both
methodologically and substantively. From a methodiglal viewpoint, this paper clearly lays
out the additional selectivity issues that the taxgs literature has not fully addressed, and
provides guidance for both experimental and noregrpental attempts to look at the impacts of
migration. From a substantive viewpoint, the pgmewrides the first medium-term experimental
estimates of the impact of migration — the impduetge are measured within six years of the

eligible household members moving to New Zealamd] the first estimates which allow for



duration dependent heterogeneity whilst addressahectivity. There are a number of theoretical
reasons why the impact of migration on sending &balsls is likely to vary with the duration of
migration, and there are indeed reasons to betleatenot just the magnitude, but also the sign,
of any effects may differ in the short- and mediterm. Our results for Tonga are not able to
examine this issue since data from there only wee cohort of migrants. Our findings here
show that allowing for this type of heterogeneitgrynibe important in practice.

The rest of this paper is structured as followtiBa 2 discusses four challenges that
selectivity issues pose for attempts to empiricallyimate the impact of migration on incomes
and poverty in sending areas. Section 3 providegdraund to the immigration program we
examine, describes the Samoa Labour Mobility Sul@&yMS) that we designed and explains

the estimation methods. Our results are report&eation 4 while Section 5 concludes.

2. Challenges to Under standing the Impact of Migration: Triple- or Quadruple-Selectivity
and Duration-Dependent Heterogeneity of I mpacts

There are now a sizeable number of studies whichtaianswer the question “What is
the impact of engaging in international migratianlmusehold incomes and poverty in sending
countries?® If emigration purely resulted in an exogenous éase in income for the remaining
members via remittances, the sign of the expeatgact would be trivial. However, emigration
can have a large number of other impacts on serudugeholds. Most obviously, an absent
migrant earns no domestic wage and provides no ftimpets into market and household
production. These effects may counteract the etieotmittances received, so that the net effect
of migration on sending householdsaigriori unclear and hence an empirical isSugowever
there are several challenges to estimating thisathywhich the existing literature appears largely
to have ignored. We outline these challenges hededascribe how what has been done in the
existing literature is unable to overcome them.n[hie the next section, we discuss our approach

for producing unbiased estimates of the impachabeation.

2 Examples include Stark et al. (1986), Adams (198@rham and Boucher (1998), Esquivel and Huemad
(2006), Acosta et al. (2007), and Brown and Jim&R628).

® One might still argue that revealed preferencehbug mean that the household is better off (astléa
expectation) as a result of migration. However,eetations of opportunities abroad may be systealftimcorrect
(see McKenzie et al, 2007b). Moreover, once we naway from a unitary household model, revealedguesfce
need only suggest that the migrant is made befftenat that those who remain behind benefit.



2.1 Triple-Selectivity

Assume for the moment that sending members abrasé ihomogenous impgtbn the
per-capita household income of remaining househwbers. The goal of many papers in the
literature is to estimate this causal effect. Ttendard approach is to begin by specifying a
linear regression model for househaldrelating per-capita household income (or any other
related outcome of interesty;, to whether or not that household engages in natemal

migration,M;, and a set of observed (exogenous) charactergdtitbe® householiX;:
Y, =M, +7' X, +¢,. 1)

The standard concern is then that households sleiftsinto migration. In particular, we are
concerned that there are unobserved attributeshefhbusehold, such as personality type,
entrepreneurial ability, drive, and ambition whiafe correlated with both the decision of the
household to send migrants, and the income thatdhsehold earns. That is, we are concerned
that:

E(M;&)=0 @)

The existing literature has focused on trying t@reeme this first form of selectivity using a
variety of non-experimental methods. This incluégassuming selection on observables (e.g.
Adams, 1998), parametric selection correction n®delg. Barham and Boucher, 1998; Acosta
et al, 2007), propensity-score matching (e.g. Bsxjuiand Huerta-Pineda, 2006), and
instrumental variables methods (e.g. Brown and £ee2007; McKenzie and Rapoport, 2007).
However it is easy to question the identificati@sumptions underlying these non-experimental
approaches. A number of recent papers show thatantg) self-select in terms of both
observables and unobservables (McKenzie et al,,28R8e 2009), thus methods like OLS and
matching that assume selection on only observabikedikely to be biased. Similarly, selection
correction methods in the Heckman tradition relystimgent functional form and distributional
assumptions, and dubious excludability restrictioRer example, Acosta et al. (2007) and
Barham and Boucher (1998) assume that househatsge®dict selection into migration but do
not directly affect earnings or labor force pagation. Yet, these assets could be used to help
finance business activities or themselves couldthge result of labor earnings, so they are
unlikely to be a valid instrument.



Similarly, most papers using instrumental variabiesthods rely on current migration
networks as an instrument which is subject to corecabout whether there are other excluded
variables at the community level which also affeggration and outcomes of interest. For
example, a recent community weather shock such dsuaght may lead to both increased
migration and a reduction in agricultural incomethie community so an empirical correlation
between emigration and poverty would be a mislepdstimate of emigration’s impact. Historic
networks are less subject to concerns about resteruks, but still need to rely on a plausible
story of why networks exogenously formed in oneatmn and not in another, such as the
pattern of development of the railroad system inxidle, as used by Woodruff and Zenteno
(2007).

Moreover, the selection issue raised by equatigns(®nly one of the three sources of
selectivity that make it difficult to estimatg The second source is selectivity among the
households which engage in international migraerto whether or not the whole household
moves. To see how this matters, note that we dodgive the per-capita income in equation (1)
for households in which some members remain afteerdiousehold members emigrate. Define
a selection indicatos for each householdso thats = 1 if we observeY; ands = 0 if we do not
due to the whole household moving. Then, rathem tieing able to estimate equation (1), all we

can estimate is the following equation:
SY, =/sM, +y'sX; +5¢. 3
Consistency of OLS estimation then requires assgimin

E(sM.&)=0 and (4)

E(sg)=0. 5)

Equation (4) is again the first form of self-selestconsidered, this time restricted to the group
of households that are observed in the home caufitrg new insight here is the need for
equation (5) to hold. This requires the assumpti@t unobserved determinants of income are
uncorrelated with whether a whole household leavewot. It is important to note that this might
not be true even if equation (4) holds. In paraculeven if there is no self-selection of
households into migration (which is unlikely), ibuseholds self-select in terms of whether or

* Of course it also requires that the X variablesexogenous, which we have already assumed.



not the whole household moves, this will still gexte inconsistent estimates. In particular, our
previous work on Tongan emigrants (Gibson et &092Mas found that whole households which
emigrate are, on average, smaller than household$ich some individuals stay behind. Since
household size is an immediate channel throughlwhigration affects households (members
leave), it is not an exogenous variable which canngluded as a control M. Since poverty
varies sharply with household size (Lanjouw and d&fan, 1995), self-selection into whether
the whole household moves on the basis of housetipédwill be automatically correlated with
measures of incomes and poverty.

This formulation shows that if efforts are madedtal with the first selectivity, as is
common in the existing studies, the results prodwage still inconsistent if there is self-selection
among which households migrate en masse and whapdrate. The standard solution to account
for this second form of selectivity is to expligithodel the process of selection into the sample,
and correct for this — either parametrically throube standard Heckman procedure or semi-
parametrically. But, this requires researchersotaeup with not just an instrumental variable or
convincing exclusion restriction that can be use@xplain why some households migrate and
others do not, but also to find a second instrualardriable or exclusion restriction to explain
which households migrate in full and which leavenbers behind.

This is not just a tall order, but is, in fact,gassible in most existing studies which only
use data from the sending country. These studiegebgition miss all households in which all
members migrate (e.g. none are left in the samgmbellption of the survey). Without data on the
characteristics of these households, it is imptssthexamine how their characteristics compare
to those of households with remaining members onadel this selection process. Either policy
rules which constrain migrant eligibility or dataorfn the destination country on whole
households that move are needed to model thiststec

Finally, the third form of selectivity that raiseschallenge for estimating the impact of
migration on sending households arises from ratugration. There is both theory and evidence
to suggest that return migrants are also self-sle¢Dustmann, 2003; Dustmann and
Kirchkamp, 2002). In particular, Borjas and Bratgpf 996) find evidence that return migration
accentuates the type of initial self-selectiontlsat if migrants are positively selected from the

origin population, return migrants are negativediested from among the migrant group.



How return migrants should be treated in an angalgsthe impact of emigration depends
on what the parameter of interest is to the researdf the object of interest is to estimate the
impact of a householdurrently having a migrant abroad, then return migrants khde
classified as having; =0 in estimating equation (3). However, this has cquosaces for
ensuring that condition (4) is satisfied. In parkae, it means researchers must come up with an
exogenous reason why some households have a migioaosdwho has not returned while
others do not. Simply modelling the decision toagein migration or using instruments such as
migration networks which predict the initial migaat decision will then no longer be enough —
either return migration will need to be separatalydelled, or instruments that explain both the
decision to migrate and the decision to stay abeildbe needed. This is of course on top of
still needing to solve the second selectivity isand explaining which households migrate en
masse and which do not.

An alternative approach is to treat the parameét@nterest as the impact efrer having
engaged in international migration. Then, househaldh return migrants should be treated as
havingM; = 1 in estimating equation (3). Studies that focughendirect impacts of remittances
typically do not treat return migrant householdshis way. However, research which recognizes
the whole host of channels through which migratafects sending households (e.g. McKenzie
and Rapoport, 2007) often acknowledges that mmmatan continue to have impacts on
households (e.g. through repatriated savings amiigh knowledge and skills gained abroad),
and so treat return migrant households as partiogpan migration. In this case, this third form
of selection does not present additional challergesstimation from the first two forms, it just
requires that households with return migrants veecty classified as migrant households.

As is discussed in more detail in section 3, is $tudy we take advantage of a migrant
lottery program whose rules allow us to controllfoth the first and second sources of selection
bias. In particular, a random lottery is used ttecehouseholds that are then able to send
migrants and the rules of the lottery determineciwhiousehold members are eligible to be sent.
We then account for the third source of selectity treating our small sample of return
migrants as still affected by migration.



2.2 Duration-Dependent Heter ogeneity of I mpacts

The discussion above assumes, in common with nidsediterature, that participating
in international migration has a constant effectatirhouseholds. If this assumption is violated
and the impact of migration varies across househdlien what is actually estimated is an
average effect of some form — either the averafgetediom OLS in the absence of selectivity, or
the marginal average treatment effect (MTE) or ll@aerage treatment effect (LATE) when
methods to deal with selectivity are used. Thereassiderable discussion in the treatment
effects literature as to when and whether these Mh& LATE estimates are parameters of
interest for research or policy. We discuss thesaes in the context of our estimation later in
this paper.

However, we wish to point out a more fundamentaéswhen it comes to estimating the
impact of migration on incomes and poverty in segdiouseholds. This is that the impact of
migration on sending households is likely to vaiyhvthe duration of migration, and there are
indeed reasons to believe that not just the maggithut also the sign, of any effects may differ
in the short- and medium-term. For example, thetdleom impact of migration may be negative
as households lose the domestic income that theatinig members normally generated and
perhaps have less assets to work with due to tees ad financing migration. It may take
migrants some time to start paying off their movoagts and to earn enough to start sending
remittances. However, in the medium-term, this icbpaay be positive as the left behind
household members adapt to their new circumstanoésreceive greater remittances from
migrants. On the other hand, there is a debatediterature as to whether remittances decay —
that is as to whether the amount of remittancesived falls with duration abroad. If this is the
case (perhaps because links with remaining houdeheimbers weaken with time abroad), then
the short-run impact may be more positive thanléhger-run impact. In each case, estimating
the average effect of migration over all househblerefore gives an effect which might be
accurate for at most some point between the shad-medium-terms, and could miss most of
the impacts of migration.

As a consequence, researchers should ideally mmowe the simple specification in
equation (1) and (3) towards allowing the impactudration to vary with the duration abroad.
For example, if we let; be the number of years since emigration, we mighinberested in

estimating:



SY = BSM; +AsM, *t, + y'§ X, + 3¢ (6)

Then, the impact of having a household member abfoat; years isp + At. However,
consistently estimating equation (6) requires agitemhal assumption on top of the selectivity
assumptions raised previously. On top of the atlberces of selectivity mentioned, this requires
that there can be no selectivity in terms of homglanembers have been abroad, eg. it requires
that:

E(sMte)=0. (7)

Return migration is one reason why such seldgtisould arise. However, even in the
absence of selectivity into return migration, thgsumption will be violated if the characteristics
of households which sent migrants say two yearsdiffer from the characteristics of those
households which sent migrants five years ago. iBh#tthere is selectivity in not justhether a
household engages in migration, butnhen it does. Business cycle effects are one reason this
assumption could be violated — the types of hodgehehich send migrants during a recession
may differ from the types of households which senigrants during a boom. Researchers
attempting to estimate (6) therefore face a quddrslectivity — selection into migration,
selection among migrants as to whether the wholesdimld migrates, selection into return
migration, and selection into current duration alokoAttempting to model these four forms of
selectivity and control for them in a non-experita¢mvay poses an extreme challenge that most
research designs are unlikely to be able to meetdidcuss next how the migration lottery we

study allows us to overcome each of these factors.

3. Using an Emigration L ottery among Samoans to Over come these Selection | ssues
3.1 Background on Samoan Emigration

The country of Samoa consists of four inhabitedndt in the South Pacific, with total
population of approximately 180,000. The populai®predominantly rural, with two-thirds of
the labour force employed in agricultireGDP per capita at market exchange rates is
approximately US$2,000 (Vaai, 2007), similar to @uaala, Indonesia and Morocco. In

common with many small island nations, emigrationd aemittances are very important for

5 Source: CIA World Factbook https://www.cia.gov/library/publications/the-worfdetbook/geos/WS.html

[accessed June 8, 2009].




Samoa. There are approximately 100,000 Samoa-bong loverseas. Slightly over 50,000 of
these emigrants live in New Zealand, with Australamerican Samoa and the continental
United States being the next most important desbing, each with approximately equal
numbers. Samoa is also highly dependent on rerodtarwhich are equivalent to almost one-
quarter of GDP.

Sizeable migration from Samoa to New Zealand belgaimg the 1960s and 1970s, with
Samoans arriving on three month visas to take ugk vepportunities. After their permits
expired, many stayed in New Zealand since the mghuovisions of the visas were not actively
policed due to the excess labour demand at the Bunein the recession which followed the first
oil crisis, labour demand fell sharply and startind 974 “dawn raids” were launched to deport
alleged over-stayers. Since New Zealand had admmied Samoa (then known as Western
Samoa) under League of Nations and United Natioasdaies from 1920 until 1962, the
citizenship status of Samoans was uncertain ard@was taken to the British Privy Council. In
1982, it ruled that all Samoans born between 192141848 were British subjects and that when
New Zealand citizenship was created in 1949 (Newalatelers previously being British), these
Samoans and their descendants had also become diand citizens. In response, the New
Zealand Government passed the Citizenship (WeSammoa)Act 1982 to over-turn that ruling,

restricting citizenship only to those already lallyfin New Zealand.

3.2 The Samoan Quota

However, as a compensation for this limitation abour mobility, which restricted
Samoa to the same immigration status as countkiesHiji and Tonga that were not former
protectorates, a “Samoan Quota” was agreedst@art of a Treaty of Friendship. This quota
allows a specified number of Samoans to be gradesd Zealand permanent residence annually,
in addition to those entering New Zealand undemabrimmigration arrangements. The quota
has been set at 1,100 places per year since 20023y Samoan citizen aged between 18 and
45 is eligible to register. The registration isefrend many more applications are received than
the quota allows, so a random ballot is used td with this over-subscriptioh.The number of

registrations varies between 5,000 and 7,000 par (feere are 23,000 households in Samoa).

® The random ballot was introduced in 1999. Priothis, decisions were made on a first come, fiesved basis.
The ballot was drawn manually up until 2003, fromiet point a computer was used to select randomigrayst
registrations.
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Since the quota of 1,100 applies to the total ainBry applicants and the secondary migrants
who are eligible to emigrate with them, it repraseabout 400 family groups. Over the last three
years, 1,201 out of 19,326 registrations were draathe ballot, representing odds of about six
percent.

Permanent and long-term arrivals from Samoa to Mealand average only 2,000 per
year, while settlement migrants from Samoa avet@§eper year into Australia and 200 per year
into the United States over the 2002-2008 periaastiy through family reunification polici€s.

It is thus clear that the Samoan Quota is a mdjaniel for settlement emigration out of Samoa,
accounting for approximately 40 percent of all erigpn and the vast majority of emigration
through a channel other than family reunification.

Once an applicant is selected in the random bahety must provide a valid job offer in
New Zealand (unskilled jobs suffice) within six ntles in order to have their application to
immigrate approved. These job offers are incredgiagranged by large employers visiting
Samoa after the annual ballot results are annour@ade a job offer is filed along with a
residence application, it typically takes threaitte months for an applicant to receive a decision
and they are then given up to one year to movthely are successful, their immediate family
(spouse and dependent children up to age 24) sannabve to New Zealand with them. This
rule specifying which family members can and canaotompany the successful migrant,
coupled with the random selection amongst SamoasteQapplicants, is key to being able to
overcome the selectivity issues raised in the pres/section. Conceptually, we can estimate the
impact of migration on family members left behing comparing outcomes for the group of
households in Samoa that sent SQ emigrants to tho#iee group with unsuccessful ballots who
would not be eligible to move their entire househtd New Zealand had their principal
applicant been chosen in the ballot. We next dstiis data that has been collected to allow us

to implement this estimation approach.

3.3 The Samoa L abour Mobility Survey
The data used in this paper are from the Samoauradobility Survey (SLMS) which
was designed by the authors and implemented byp#meoa Bureau of Statistics in late 2008.

" A new seasonal labour migration channel open&®@v which allows 5,000 workers from throughout Breific
to work in New Zealand’s orchards, vineyards anckgauses for up to seven months per year. Initbeftll year
of the scheme approximately 700 workers from Sapaoticipated.
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The survey is based on a self-weighting sample8fluseholds in 90 villages, drawn from all
regions of Samo&.Out of these surveyed households, 86 had currefarmer members that
were successful applicants to the Samoan Quotdanptevious five years. A further 121
households contained individuals that had applieteast once to the Samoan Quota in the
previous five years and had never been succes$he. remaining 415 households in the sample
did not report having either former members whoemeow SQ emigrants or having current
members who had applied to the SQ in the previvesykars.

The SLMS measures both incomes and expenditurdgeatsponding households. Five
income components are considered: earnings (baseuliwidual reports for the previous week);
net (i.e., also taking account of outbound) remi&s of both money and goods over the
previous six months; net returns from sales of, fisbps, livestock, and handicrafts (based on
household reports on an average month); the valuewa-produced or own-captured food
consumed by the household (based on householdtsefworthe previous week); and other
income from investments, pensions, rentals, etasgth on household reports for the previous
month). Household expenditures are recalled overpitevious week, month or six months,
depending on the particular item and an estimateoakehold consumption is formed from the
sum of cash expenditures and the value of own-mexior own-captured food consumed by the
household. All of the income and expenditure congmbs are adjusted to an annual basis.

We use poverty standards that are based on exspveyty lines set for Samoa from the
2002 Household Income and Expenditure Survey. Thleeh “basic needs” poverty line had a
value of ST$37.49 per adult equivalent per week &9d3 percent of households had
consumption expenditures below this level in 200Be food poverty line, which was the
required expenditure just for a minimum diet pravgl2,200 kilocalories per adult per day, was
calculated as ST$24.68 per week in 2002 (with @régnt of households below this line). We
use the Samoa CPI to update these poverty lin@stimber 2008 annual values of ST$2,962 and
ST$1,850 which is equivalent to US$ $1,007 and $&83adult equivalent per ye&r.

8 The survey also covered a further 83 householasmifrom an administrative frame with data on péptints and
applicants to the new RSE seasonal work migratitiersmie. These RSE households are not used in trentpaper
but future research will compare the impact of seakand settlement migration on the sending haldsh

° The group of unsuccessful applicants is smallanthight be expected from the current odds of wigrthe
migration lottery because many applicants with sinig ballot re-enter the lottery in subsequent yg@0% of
registrations is 2006 were repeat registrationd)raany households contain multiple applicants.

9 The average exchange rate during the period cfuheey was 2.94 Samoan Tala per US Dollar. Iratieence of
any nutritional-based adult-equivalence scalessgerae that children count as 0.5 of an adult.
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In addition to these two objective poverty standaitie SLMS also asked one adult
respondent in each household about subjective poweing a 10-rung Cantril ladder question:

“Please imagine a 10-step ladder where on the fopttbe first step, stand the
poorest people and on the highest step, the tstathg the richest. On which step
are you today?

The respondent for this question was either thdt amlthe household who held an unsuccessful
ballot in the Samoan Quota lottery, or else a ssfoé ballot but had not emigrated. In
households with SQ emigrants and non-applicant dtmlds, the person in the age range from

18-45 whose birthday was coming next was the resggun

3.4 Estimating the Impact of Migration Through the Samoan Quota

The Samoan Quota enables us to overcome the tapk-quadruple-selectivity issues
more credibly than existing studies. Consider fingt problem of estimating the overall average
impact of migration on household income per capit&amoa, as in equation (3) above. The
random selection among SQ applicants provides asngfaovercoming the first selectivity issue
— that households self-select into migration. Hbos#s self-select into whether or not a member
applies for the SQ, but among these applicantstheh@r not they can migrate is random. Thus
we restrict the sample for analysis to householids &smember who applied to the SQ. The SQ
policy rules provide a means for overcoming theosdcsource of selectivity. The rules specify
which individuals can migrate with a principal appht — the spouse and dependent children.
Thus, we restrict the sample further to drop hoalslshwhere all members would be eligible to
move to New Zealand if they had a successful ballbis involves dropping approximately 22
percent of the 121 unsuccessful ballot househaoldsur sample, who would move their whole
household to New Zealand if they had won the S@ipt Then, equation (5) is satisfied for this
sub-sample of ballot applicant households whereeso would remain even if a household
member was successful in the SQ lottery.

If all households which won the SQ lottery semigrant to New Zealand then equation
(4) would also be satisfied in this sub-sample. Bosy, not all lottery winners moved to New
Zealand — some may have changed their minds, othaysstill have been in the process of
moving, while others may have been unable to findbaor failed another of the immigration
requirements. In our sample of 86 households wallobwinners, 29 households (34%) did not

have a member who had yet moved to New Zealanthei&Q, although 11 of these from the
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most recent SQ ballots were in the process of ngoiorNew Zealand. To overcome this drop-
out bias, we employ the standard strategy in thpemental literature of using assignment to
the treatment as an instrumental variable for tbattnent itself. In other words, our instrumental
variable is a dummy for whether a current or foritmensehold member had a successful ballot,
whereas the treatment variable is whether somemme the household ever moved to New
Zealand via the S&. Randomization ensures that success in the ballemcorrelated with
unobserved individual attributes that might alsfecif outcomes amongst the stayer household
members and success in the ballot also stronghigisemigration™>

What about the third source of selectivity, amgsirom return migration? In our sample, 4
out of the 86 households (4.7%) with ballot winnessitained a member who had migrated to
New Zealand through the SQ but who had subsequesitlyned to live in Samoa. Given the
small number who have returned and our lack ofiblednstruments for identifying why some
migrants return and others do not, we do not tdyraodel the return process. Instead, we follow
the strategy outlined in Section 2 of defining tigect of interest as the impact of ever having
had a household member emigrate through the SQydiegs of whether or not they have
returned. This allows for migration to still be lufncing household income upon return, either
through remittances and repatriated savings that wwsed for agricultural and business
investments, or through skills and qualificatioasngd abroad.

Classifying return migrants in this way, restmnctithe sample to SQ ballot entrant
households who would not all move if a member wanlottery, and using success in the lottery
as an instrument for migration therefore enablestcugsonsistently estimate the impact of
migration. If the impact varies across househotlls, impact we identify is a local average
treatment effect, which in our case is also theaye treatment effect on the treated, since none
of the households losing the lottery can migrateugh the SQ and likely do not have access to
other migration channels (Angrist, 2004). We bedi¢lvat this parameter is a parameter of policy
interest, since it is an unbiased estimate of tiygact of migrating for a Samoan household that

applies to migrate through the migration policyroeoffered, and does migrate if it is chosen.

™ The non-compliers are then the households withesmma holding a successful ballot who has not (yetyed to

New Zealand. This includes ‘slow’ compliers in g@cess of moving, since if we were to drop theseskholds
from the analysis we would also need to drop bdbeer households who only entered in the mostnte&€)

lotteries, reducing our sample size considerably.

12 validity of the instrument also requires that thadlot outcome does not directly affect our outcernéinterest
conditional on migration status. We believe thia iguite innocuous assumption when examining ouésosnich as
household size, income and consumption.
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The impact of migration is then measured for theaaing household members of SQ
winner households. These remaining members areatpiworking-age and older adults who
are either the parents and/or the siblings of tirecipal Applicant, along with children who are
often their nephews and nieces. Specifically, 4X¥%aousehold members left behind are under
18 and are mostly nephews and nieces of the Pahaipplicant and spouse, 39% are working-
age adults and are mostly the siblings of the RraApplicant and spouse, and the remaining
20% are older adults who are mostly the parent#saand uncles of the Principal Applicant and
spouse? Many migration policies worldwide allow migrants bring their spouse and children,
while making it difficult for them to bring otheamily members, so these remaining members
are likely to be similar to the remaining family mieers seen in many other countries where
permanent emigration is common (Gibson et al., 2009

The initial impact of migration which we estimatean average over households whose
members have been abroad for varying amounts &f tkhthe time of our survey, the sampled
Samoan households with SQ emigrants in New Zedhaada mean (median) time abroad for
their former household members of 3.8 years (3as)e While nearly 37 percent of households
were interviewed five or more years after eligibleusehold members had emigrated to New
Zealand, only 6 percent had been gone for moreshayears. Thus, our sample covers both the
short- and medium-run impacts of migration.

As discussed above, there are theoretical reasogsgspect that the effect of migration
may vary with duration, thus we also estimate aquoat6) for the sub-sample of households
applying for the SQ lottery who would not all moweevent of ballot success and using ballot
success as an instrument for migration. Identifbcadf the duration effect requires overcoming
the fourth selectivity discussed in section 2, &gt there is not selection among the timing of
migration. The Samoan Quota provides us with agubdel reason why households sent migrants
at different points in time — they just happenetidoe their ballot drawn in different rounds. We
would still be concerned about selectivity if tHeatacteristics of households applying (and thus
of those winning) in different years differ sigwe#intly. Our sample sizes are too small to
examine year-to-year variation in household chargstics, but, as a simple check, we compare

the characteristics of ballot winner householdshwitembers abroad for less than the median

13 While the survey asked for the age, gender and gfe@migration of all previous household membérsid not
collect data on the exact relationship betweenetimégrant Principal Applicant and the household mermbeft
behind.
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duration to those abroad for more than the medimatidn. The results suggest that there is little
selection into when individuals entered the SQdbaVer the years considered here.

In estimating equation (6), we classify return raigs as migrant households. Since data
is not available on when the return migrants feftt for New Zealand, we assume they departed
at the mean time abroad, 3.8 yer#Ve then instrument the interaction between dunadtoroad
and migrant status with the interaction betweeraglom abroad and ballot success. This enables
us to arrive at estimates of how the impact of atign varies with duration that overcome the

guadruple-selectivity issues that have preventedipus research from being able to do this.

3.5. Verifying Randomization

We first test whether the lottery correctly randses households into a treatment and a
control group by examining whether the householaistaining ballot losers are statistically
different from the households containing ballot mérs (both the emigrant-sending households
and the non-compliers). As discussed above, abtens restricted to households where some
members would have stayed according to the agerelatonship rules on which Secondary
Applicants may accompany the Principal Applicarthéy had a successful ballot and moved to
New Zealand. Table 1 compares the ex-ante pre-tilogr&haracteristics available from the
survey for ballot winners to those who were unsssfté. While the means are mostly the same,
we find significant differences in the size of theuseholds, the number of children in the
household (which explains the entire differencewerall size), the proportion of working age
adults who are female and the mean age of workyegaaults.

Unfortunately, we did not collect information on &her each household member at the
time of the survey resided in the household whenS® winners emigrated in the past. Thus,
these differences between ballot winners and loseag just reflect changes in household
composition that occurred after the SQ migrantsgesbed and were potentially caused by this
subsequent change in household composition. Weheseis quite plausible given the length of
time that has passed since migration. Thus, inoafl experimental estimates, we present
regression results with and without controls fasia characteristics to examine the robustness of

14 We also make this same assumption for one housetith a SQ migrant in New Zealand that does npore
how long ago they emigrated. Given the small nundfereturn migrants, our results are robust toralidve
assumptions about their duration of migration.

16



our findings to small sample differences in theatineent and control group and changes in

household composition that are potentially caudaiked with winning the lottery.

4. Experimental Estimates of the | mpacts on | ncome and Poverty

In this section, we present experimental estimatéise impact on income and poverty of
sending household members to New Zealand undé&adh®an Quota. As discussed above, here
the age and relationship rules governing which Béany Applicants can move with the
Principal Applicant are used to identify and dramitol group households where all members
would have moved to New Zealand if they had a ssfoé ballot. To illustrate the selectivity
problem that results from these all-move househaldsalso report estimates from when these

households are added back into the control group.

4.1. The I mpact on Household Size and Composition

We begin by examining the impact of emigration @musehold size and composition,
since one immediate effect is that there are “feweuths to feed”. The impact of having some
household members migrate to New Zealand on holéame and composition is shown in
Table 2. These results are unweighted and thusdtelithe change in household size for the
average household. Emigration leads to a significaduction in household size. The mean
household among unsuccessful applicants houseltblals are not entirely composed of
individuals who would have migrated had the babeeén won has 8.2 people, and emigration is
estimated to reduce this by 1.2-1.9 people. Emapndeads to households having, on average,
0.8 fewer prime-age adults and 0.1-0.9 fewer céndiThere is no change in the number of older
adults (>45 years), which is reassuring since they not eligible to move as Secondary
Applicants.

The third panel in Table 2 interacts the indicator whether a household has had
members emigrate to New Zealand with a continuargable measuring how long ago these
members first emigrated. Thus, the main effecthis table shows the immediate impact of
emigration on household size, while the interacterm shows how this impact changes over
time. The results here indicate that the immediaigact on household size is larger than the
average impact with emigration reducing househie By 2.2 people (by 1.0 prime-age adults

and 1.1 children) at the time of emigration, budttthis impact is counteracted by inflows into
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the household of 0.1 new members for each yearthtigatnigrants are gone. This panel also
shows the total estimated impact for householdsetmgrated 1, 3, and 5 years ago. This shows
that while household size is reduced by 2.1 indigld in the short-term (e.g. one year after
migration), the impact is reduced to 1.8 individual the medium-term (e.g five years after

migration). This is consistent with our findings tine previous section that households with

successful ballots have more ‘stayer’ members thase with unsuccessful ballots.

Because of the structure of the SQ policy rulelpler households which move are
smaller than stayer households. As can be sedreifourth panel of Table 2, failure to remove
“all move” ballot losers therefore causes us to ansthte the fall in household size from
migration. This potentially leads to an overstapesitive impact of migration on per capita
household resources because the incorrect infemrggests the ‘treated’ households are bigger
than they are, in fact, and uses similarly largardeholds as counterfactuals.

4.2. Thelmpact on Total Household Resour ces

We next examine the impact of emigration on hoakkltotal resources and the
composition of household income (Table 3). Sincagestion changes household size and
demographic composition these measures are notssedg good proxies for individual
welfare. However, they do show the ways in whichd®holds adjust their economic activities in
response to emigration. Again, these results aneeighted and thus indicate the change in total
resources for the average household.

The point estimates suggest that households wraech emigrants have larger total
household income and consumption than householdsweie unsuccessful in the lottery, but
large standard errors on these estimates makestineages statistically insignificant. The results
in Table 3 show a change in the composition of Bbakl income. Income from agricultural
production and remittances are significantly highenile household labour earnings are lower
(but not significantly so). Subsistence income, alhiis agricultural production for own
consumption rather than sale, also appears lasgenot significantly so.

The third panel of table 3 then examines duratifeces. We see a significant negative
duration effect on agricultural income, and a simibut insignificant effect on remittances and
subsistence income. One explanation for this migghthat emigrants work extra hard on the

gardens of their sending families before they leameorder to plant extra crops which can
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provide their families with income and food in tiivst year while the migrant is away. We have
received reports of this occurring for workers gvating in the new seasonal worker program.
The effect of this would then dissipate after thistfyear’'s crops are harvested. An alternative
explanation might be that the increase in remitaneceived in the first year are being used to
purchase fertilizer and other agricultural inpudsricrease production, and then as remittances
appear to fall with duration, less of this occuir survey does not allow us to test these
hypotheses.

Conversely, the results suggest that householdr lebmings may increase with time
spent abroad, possibly as remaining household msnaagust to the absence of the migrants,
and/or as they adjust their labour supply in respd the declining remittance and agricultural
income. However, the point estimates suggest thatis not enough to offset a decline in total
household income relative to the initial impacteasigrants spend more time abroad. However,
our small sample size among the treatment groumsnéeat we can not reject that income and
its components other than agricultural income Bx$tare level over time, despite the sizeable
economic significance of the point estimates.

If all-move households were not removed from theticd group, the estimated impact of
sending emigrants would have been similar, as eaenthe last panel of Table 3. The reason is
that even though the all-move households have femeanbers than the other households with
lottery losers, they have higher income and conslampper capita. Hence, when examining
total income and consumption wrongly including #lemove households in the control group
does not have a qualitative impact on the results.

4.3. Thelmpact on Per Person Resources

We next examine the impact of emigration on pesqe resources (Table 4). We now
variance weight the estimates by household sizenande the results indicate the change in per
person resources for the average individual. Thesalts show that left behind household
members are better off in comparison to membernsooseholds with lottery losers. Average
consumption is approximately 23-31 percent highgper adult-equivalent terms and income is
approximately 21-25 percent higher (although natigically significant). Since the change in
income and consumption are largely the same, igesstg that these changes associated with

emigration and remittances are being viewed askshtmcpermanent income by the left behind
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households. There is some weak evidence that thaiss become smaller over time, both
because household size is rising and because tbenégains are declining. However, these
results are also consistent with the impacts baidgpendent of how long the emigrants have
been gone. The impact of emigration on consumps@maller when all-move households are
included in the control group because, as discussélde previous section, these households

have higher per capita consumption than other lmlde with lottery losers.

4.4 The I mpact on Poverty

Our final table examines the impact of emigratian moverty (Table 5). Again, we
variance weight the estimates by household sizehemde the results indicate the change in
poverty for the average individual. The povertyeramongst individuals living in households
that sent Samoan Quota emigrants is 20-24 percergagmts lower using the basic needs
poverty line. Since the poverty rate amongst irtiials in households with lottery losers is 37
percent, this represents a 55-65 percent reduatidreadcount poverty. However, there is no
measured effect of emigration on the food poveatg which captures deeper poverty (with only
12 percent of the lottery loser households belaw Ithe), nor is there any effect on the poverty
gap ratio at either poverty line. Moreover, the atipon the subjective poverty reported by an
individual adult respondent in each household is ory statistically insignificant but also
suggests that individuals in emigrant-sending hiooisis see themselves as worse off (by around
one-half of a rung on the 10-rung ladder). Agameré is some weak evidence that any possible
poverty reduction declines over time, but the ysamse migration term is neither significant nor
the same sign across different poverty measures.

If the households where everyone would emigratewamngly included in the control
group, the estimated poverty-reducing impact ofgeation is slightly attenuated and becomes
less significant (bottom panel of Table 5). Thesoraas before is that the all-move households
have higher individual welfare levels than the otheuseholds with lottery losers, so including

them in the control group closes the gap with tnegeant-sending households.
5. Conclusions

The main difficulty in estimating the impacts of ignation on household members left

behind is posed by selectivity issues. A commomassh strategy in this literature is to use
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household survey data to compare outcomes for hoilde where some members have
emigrated to outcomes for those where all memberscarrently in the particular sending
country being examined. Such comparisons are coaiptl by a triple-selectivity problem: first,
households self-select into emigration; secondsame emigrant households everyone moves
(and thus are almost never included in survey datathe sending country); third, some
emigrants choose to return home, so their househald (wrongly) be considered as not being
affected by emigration.

In this paper, we have shown how these selectiobl@ms invalidate the approaches
used in most of the existing literature and we haddressed these selectivity problems by using
survey data designed specifically to take advantzfga randomized lottery that determines
which applicants to the over-subscribed Samoan Q(HQ) may immigrate to New Zealand.
These data allow us to compare incomes and powampngst left behind members in
households in Samoa that sent SQ emigrants withmas and poverty of similar households
that were unsuccessful in the lottery. This randottery solves the problem of self-selection
into migration. The SQ policy rules control who catompany the principal migrant, thus we
also have an instrument to address the secondisieproblem. Finally, our survey includes a
module that captures the experiences of the smaitber of households that have members who
once were SQ emigrants but decided to return hongamoa, allowing us to address the third
selectivity problem. We find that the average dffgicmigration has been to increase per adult-
equivalent consumption and to reduce poverty anfmngehold members remaining in Samoa,
with income rising by about the same amount aswopsion, although the estimated effect for
income is not significant.

In addition to forming experimental estimates af #iverage impact of migration on left
behind household members, we estimate models whitbw for duration dependent
heterogeneity in these impacts. There are a numib#reoretical reasons why the impact of
migration on sending households is likely to vanyhvthe duration of migration, and there are
indeed reasons to believe that not just the magmjtbut also the sign, of any effects may differ
in the short- and medium-term. While our sample s&z small for precise estimation of such
effects, we do find suggestive evidence that algwior this type of heterogeneity may be
important in practice. Our point estimates suggestincome among sending households decays

as SQ migrants spend increasing time in New Zealaitd agricultural income, remittances and

21



subsistence income declining with duration. Whhese results are only suggestive, they do
point to a need for other studies with larger s&spb model seriously the multiple sources of

selection and to not assume a homogenous impadaigoation with time spent abroad.
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Table1: Tests of Randomization

Successful  Unsuccessful T-Test
Ballot Ballot P-Value
Sayer Household Characteristics (n=174)

Size of the Stayer Household 6.7 5.1 0.002
Number of Adults 18-45 Among Stayers 2.8 2.6 0.623
Number of Children <18 Among Stayers 3.1 2.3 0.035
Number of Adults >45 Among Stayers 1.2 1.4 0.152
Proportion of Adults 18-45 Who Are Female 0.48 0.38 010.
Mean Age of Stayer Adults 31.4 28.5 0.001
Mean Years of Education of Stayer Adults 13.5 13.5 8D.9
Located in Apia 0.21 0.24 0.618
Located in Northwest Upolu 0.35 0.30 0.466
Located in Savai'i 0.25 0.18 0.269

Note: Characteristics are typically measured O& yafter randomisation.



Table 2: Impact of Migration on Household Size and Composition

Total Adults Children Adults
Household Size Aged 18 to 45 Aged under 18 Aged oSer 4
Panel A: Experimental Estimates without Controls

Impact of Migration -1.17* -0.83*** -0.08 -0.25

(0.66) (0.31) (0.48) (0.18)
Panel B: Experimental Estimates with Controls

Impact of Migration -1.86*** -0.81*** -0.87*** -0.19

(0.32) (0.17) (0.21) (0.19)
Panel C: Experimental Estimates by Yearsin New Zealand with Controls

Impact of Migration -2.17%* -0.95** -1.07* -0.15
(0.74) (0.39) (0.46) (0.43)

Added Impact of Each Year in New Zealand 0.08 0.04 50.0 -0.01
(0.13) (0.06) (0.08) (0.08)

Impact of One Year in New Zealand -2.09%* -0.91%* -1.02** -0.16
(0.63) (0.33) (0.39) (0.36)

Impact of Three Years in New Zealand -1.93%* -0.84%+* -0.91%** -0.18
(0.40) (0.22) (0.26) (0.24)

Impact of Five Years in New Zealand -1.78%* -0.77%* -0.81%+* -0.20
(0.26) (0.13) (0.17) (0.16)

Mean for Unsuccessful Stayer Households 8.23 3.53 3.31 1.39

Sample Size 174 174 174 174

Panel D: Experimental Estimates without Controls, including Unsuccessful All Mover Households

Impact of Migration -0.63 -0.51 -0.11 -0.01
(0.66) (0.31) (0.47) (0.19)

Sample Siz 207 207 207 207

Note: Experimental Estimates are IV estimates where maras instrumented with the SQ ballot outcome. Controlstaeenumber of adult
and child stayers in the household, whether there are any stdyers in the household, the proportion of adult staydrs are female, the
average age for adult stayers, the highest education Iéw&hger adults, and the location of household in Samoa. talhdard errors and
significant tests are robust to arbritary heterdskécity.

* ** and *** indicate significance at the 10%, 5%nd 1% levels.



Table 3: Impact of Migration on Total Resour ces and Components of Household I ncome

Total Household Agricultural Subsistence Net Total
Income Labor Earnings Income Income Remittances Consompt
Panel A: Experimental Estimates without Controls

Impact of Migration 2,358 -1,172 976** 669 1,954 %% 2,393

(3325) (3168) (393) (695) (694) (2587)
Panel B: Experimental Estimates with Controls

Impact of Migration 472 -2,373 1,090** 944 1,379* 2,818

(3571) (3165) (430) (735) (777) (2975)
Panel C: Experimental Estimates by Yearsin New Zealand with Controls

Impact of Migration 4,677 -3,831 2,770%* 1,994 2,989* 340
(8235) (7351) (1026) (1705) (1769) (6729)

Added Impact of Each Year in New Zealand -1,073 371 28*4 -267 -415 -392
(1462) (1305) (183) (301) (314) (1198)

Impact of One Year in New Zealand 3,604 -3,459 2,342** 1,727 2,574* 3,948
(6957) (6092) (938) (1444) (1452) (5891)

Impact of Three Years in New Zealand 1,458 -2,717 a8 1,192 1,743* 3,165
(4611) (4034) (563) (947) (936) (3785)

Impact of Five Years in New Zealand -687 -1,975 630 657 913 2,382
(3121) (2847) (397) (653) (651) (2362)

Mean for Unsuccessful Stayer Househ 22,86( 14,37" 445 3,78t 2,22 25,14:

Sample Size 171 171 171 169 170 170

Panel D: Experimental Estimates without Controls, including Unsuccessful All Mover Households

Impact of Migration 4,474 365 1,660%*** 807 2,304** 2,372
(3465) (3185) (554) (689) (729) (2760)

Sample Siz 202 202 202 202 202 202

Note: Experimental Estimates are IV estimates where maras instrumented with the SQ ballot outcome. The obsematwith the five highest values on each

outcome are excluded from the regression. Controls areuhmer of adult and child stayers in the household, whetteretare any adult stayers in the household,
the proportion of adult stayers who are female, the averggda adult stayers, the highest education level of stagelt® and the location of household in Samoa.
All standard errors and significant tests are robusirbritary heteroskedasticity.

* ** and *** indicate significance at the 10%, 5%nd 1% levels.



Table4: Impact of Migration on Per Adult Equivalent Resour ces

Income Log Income Consumption Log Consumption
Per Adult Equivalent Per Adult Equivalent Per Adutjuivalent Per Adult Equivalent
Panel A: Experimental Estimates without Controls
Impact of Migration 961 0.21 980* 0.23*
(612) (0.17) (548) (0.12)
Panel B: Experimental Estimates with Controls
Impact of Migration 930 0.25 1,362* 0.31**
(632) (0.19) (575) (0.13)
Panel C: Experimental Estimates by Yearsin New Zealand with Controls
Impact of Migration 2,152 0.68 1,956 0.38
(1537) (0.45) (1404) (0.32)
Added Impact of Each Year in New Zealand -323 -0.11 57-1 -0.02
(286) (0.08) (261) (0.06)
Impact of One Year in New Zealand 1,829 0.57 1,799 0.36
(1294) (0.39) (1268) (0.30)
Impact of Three Years in New Zealand 1,182 0.34 1,485* 0.32*
(836) (0.26) (778) (0.19)
Impact of Five Years in New Zealand 536 0.12 1,170* 0.28**
(519, (0.18; (481, (0.11
Mean for Unsuccessful Stayer Households 3,533 7.93 833,9 8.15
Sample Size 172 172 172 172
Panel D: Experimental Estimates without Controls, including Unsuccessful All Mover Households
Impact of Migration 1,081* 0.23 549 0.14
(606) (0.17) (553) (0.12)
Sample Siz 202 202 202 202

Note: Experimental Estimates are IV estimates where nmaras instrumented with the SQ ballot outcome. The obs@matwith the five highest values on

each outcome are excluded from the regression. Controthaneumber of adult and child stayers in the household, vendttere are any adult stayers in the
household, the proportion of adult stayers who are femhée average age for adult stayers, the highest educatiohdégeayer adults, and the location of

household in Samoa. All standard errors and sicanifi tests are robust to arbritary heteroskedgstiEstimates are variance weighted by househakl si

* ** and *** indicate significance at the 10%, 5%nd 1% levels.



Table5: Impact of Migration on Poverty Among Remaining Household Members

Poverty Headcount Poverty Headcount Poverty Gap PoGap Subjective
Basic Needs Line Food Poverty Line Basic Needs Line  odH@overty Line Poverty Ladder
Panel A: Experimental Estimates without Controls

Impact of Migration -0.20* -0.01 -0.03 -0.01 -0.49

(0.10) (0.07) (0.04) (0.02) (0.48)
Panel B: Experimental Estimates with Controls

Impact of Migration -0.24** 0.00 -0.04 -0.02 -0.55

(0.11) (0.08) (0.04) (0.02) (0.52)
Panel C: Experimental Estimates by Yearsin New Zealand with Controls

Impact of Migration -0.35 0.11 -0.03 0.01 -0.97
(0.28) (0.20) (0.112) (0.06) (1.26)

Added Impact of Each Year in New Zealand 0.03 -0.03 000. -0.01 0.11
(0.05) (0.04) (0.02) (0.01) (0.23)

Impact of One Year in New Zealand -0.32 0.08 -0.03 0.00 -0.86
(0.26) (0.22) (0.112) (0.06) (1.03)

Impact of Three Years in New Zealand -0.26 0.02 -0.04 -0.01 -0.64
(0.16) (0.13) (0.07) (0.04) (0.66)

Impact of Five Years in New Zealand -0.20** -0.04 -0.05 -0.03 -0.41
(0.10) (0.07) (0.04) (0.02) (0.42)

Mean for Unsuccessful Stayer Househ 0.36¢ 0.12( 0.09¢ 0.03: 5.44

Sample Size 174 174 174 174 167

Panel D: Experimental Estimates without Controls, including Unsuccessful All Mover Households

Impact of Migration -0.17* 0.00 -0.02 -0.01 -0.62
(0.10) (0.07) (0.04) (0.02) (0.47)

Sample Siz 202 202 202 202 194

Note: Experimental Estimates are IV estimates where maras instrumented with the SQ ballot outcome. Controls tage number of adult and child stayers in the
household, whether there are any adult stayers in the holagsehe proportion of adult stayers who are female, theayerge for adult stayers, the highest education level
of stayer adults, and the location of household in Samoastatidard errors and significant tests are robust to anptigteroskedasticity. Estimates are variance weighted
by household size.

* ** and *** indicate significance at the 10%, 5%nd 1% levels.



Appendix Table 1: Sample Size

Full Dropping Percent
Sample All Movers  All Movers
Individuals
Successful Ballots - Migrants 364
Successful Ballots - Non-Compliers 227 140 38%
Successful Ballots - Return Migrants 34 12 65%
Unsuccessful Ballots 930 481 48%
Non-Applicants 2840 1241 56%
Households
Successful Ballots - Migrants 53 53
Successful Ballots - Non-Compliers 29 23 21%
Successful Ballots - Return Migrants 4 4
Unsuccessful Ballots 121 94 22%
Non-Applicant: 41F 28t 31%

Note: Successful Ballots - Migrants only includedldt winners with former household

members remaining in Samoa

Relationship to Head in Migrant Households Percent
Adults 18-45 38.8%
Children 40.8%
Older Adult: 20.3%

Note: The non-dropped principal applicants, spoases
own/adopted children are outside the age rangibkifpr
the Samoa Quota.



