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Abstract

We examine how changes in earnings opportunities abroad affect the regions of ori-
gin of international migrants. We leverage plausibly exogenous variation in exchange
rate shocks across Filipino migrant destinations due to the 1997 Asian Financial Cri-
sis. These persistent changes in exchange rates generate variation in migrant earnings
across origin areas, based on the distribution of migrants across destinations, allowing
us to study the impacts on economic outcomes across Philippine provinces. A the-
oretical framework guides our empirical strategy, generates testable hypotheses, and
helps us quantify the channels through which these shocks have long-run consequences.
Compiling data over two decades, we examine the long-run consequences of favorable
earnings opportunities for migrants. Persistent favorable opportunities lead to more
out-migration, and allow households to invest in human capital accumulation. Down
the line, these skilled workers are in turn more likely to migrate. Together, these forces
generate large long-run improvements in overseas migrant earnings, and in asset accu-
mulation in migrants’ home areas.

JEL: F22, J24, 015, 016

Keywords: Migration, migrant earnings, schooling, labor supply, Philippines

*We appreciate feedback from seminar participants at Universitat Autonoma de Barcelona, U. Munich, U. Navarra, U. Zurich,
Higher School of Economics (Moscow), New Economic School, Helsinki Center of Economic Research (HECER), Development
Network Berlin (DENeB), the 2015 International Conference on Migration and Development (Washington, DC), the 2017 Centro
Studi Luca d‘Agliano/Colegio Carlo Alberto/FIERI Migration Conference, the 2018 Geneva Workshop on Financial Inclusion
in Developing Countries (Graduate Institute Geneva), and the 2018 Barcelona GSE Migration Summer Forum. We thank
Theodor Kulczycki for excellent research assistance.

Khanna: University of California — San Diego. gakhanna@ucsd.edu
Theoharides: Amherst College. ctheoharides@ambherst.edu
Yang: University of Michigan, NBER and BREAD. deanyang@umich.edu



1 Introduction

How do better earnings opportunities abroad affect the origin areas of migrants? An improve-
ment in migrant earnings opportunities could set in motion a virtuous cycle of investment,
local development, and further migration. As existing migrant workers earn more, and new
migrants leave to join them abroad, remittance flows to families back home may rise. These
remittances could loosen liquidity constraints on investments in education and enterprises.
Increases in local aggregate demand could stimulate growth of domestic industries. And a
population with higher human capital may be able to seek out higher-skilled, higher-paying
work overseas, further magnifying the dynamic gains. On the other hand, there is also the
possibility of a vicious cycle. As overseas earnings opportunities improve, increased remit-
tances sent home may increase demand for leisure, reducing labor supply and investment in
enterprises. Increased overseas demand for low-skilled work may discourage households from
making educational investments. Declines in human and physical capital investments may
have long-run negative consequences for home areas. These varied and potentially oppos-
ing possibilities make it difficult to predict the long-run consequences of improved migrant

earnings opportunities for migrants’ origin areas.

In this paper, we examine the impacts of shocks to migrant earnings opportunities on
the origin areas of migrants in one of the world’s most important international migration
source countries, the Philippines. We exploit exogenous variation in migrant earnings across
migrant-origin areas driven by the 1997 Asian Financial Crisis exchange rate shocks. Loca-
tions across the Philippines had varied exposure to these shocks to migrant earnings, because
prior to the crisis they differed in their rates of international migration, and also had varied
overseas destinations (whose exchange rate shocks were heterogeneous). Novel administra-
tive data on migrant worker contracts from the Philippine government makes it possible to

conduct this study. We study impacts over slightly more than a decade after the shock.

We find that these exogenous increases in migrant earnings have positive impacts on Philip-
pine provinces. Positive migrant earnings shocks stimulate educational investments, raise
future migration, and improve the skill levels, occupations, and wages of future migrants.
These mechanisms combine to magnify increases in migrant earnings over the next decade.
By contrast, we detect no impacts on the domestic economy in origin areas, whether in terms

of employment rates or firm outcomes.

The magnitude of impacts is nontrivial. Consider increasing the magnitude of a province’s
shock to migrant earnings per capita by one standard deviation. Such a shock would increase

average years of schooling of 7-18 year-olds by 0.1 years (0.17 standard deviation), and of



college-age individuals by 0.17 years (0.15 standard deviation). Over the next decade, the
international migration rate would be higher by 38.7%, and the share of high-skilled overseas
jobs would rise by 11.6%.

These changes combine to lead migrant earnings per capita to be higher by PhP 1,263 (0.386
standard deviation of migrant earnings per capita, about 3.4% of per capita income) a decade
after the initial shock.® Overall, there are improvements in living standards: such a shock

increases the average provincial asset index by 0.18 standard deviation.

These empirical findings raise further questions. Of particular interest is the apparent vir-
tuous cycle between education and migration. How much of the long-run earnings gains can
be attributed to increased educational investments, leading to more-skilled migration and

higher earnings in the future?

We write down a structural model to quantify the mechanisms behind long-run effects on
migrant earnings. We start with a gravity model of migration (based on Bryan and Morten
(2019); Hsieh et al. (2019); Eaton and Kortum (2002)), and augment it to allow for hetero-
geneity in skills across workers and occupations. Workers can make educational investments
to acquire more skill and enter higher-skilled occupations. Such investments are inhibited
by credit constraints, and improvements in migrant earnings help alleviate those constraints.
Using data on migration flows and wages at the level of origin-destination dyads, we estimate

the wage elasticity of migration, and dyad-level migration costs.

Our parameter estimates and model can rationalize the magnitudes from our reduced-form
analysis. We quantify the importance of different channels in determining long-run impacts.
We are particularly interested in the education channel: long-run impacts that stem from
higher levels of educational attainment in the population of migrant origin areas. We find
that about half (50.1%) of the increase in the international migration rate is due to the
education channel. When it comes to the overall increase in migrant earnings per capita in

the population, 14% can be attributed to the education channel.

This paper relates to a substantial economics literature on the impacts of international
migration on migrant-origin areas. Prior work establishes that workers migrating interna-
tionally experience substantial income gains, relative to wages in origin areas (Gibson et al.,
2010; Clemens et al., 2016), and that improvements in migrant economic conditions have
positive impacts on migrant-origin households (Yang (2006, 2008) and the review by Yang
(2011)). We examine impacts on economic development outcomes of entire populations of

migrant origin areas, not just the source households of current migrants. The focus on

L All monetary amounts in this paper are in real 2010 Philippine pesos. The exchange rate was 45 pesos to the USD in 2010.



aggregate outcomes of origin areas is relatively rare in the migration literature, owing to
substantial challenges in finding plausibly exogenous variation in migration-related indepen-
dent variables of interest.? The central methodological concern in such an investigation is
that migration-related outcomes are, in general, not randomly allocated across localities, so
that any observed relationship with development outcomes may simply reflect the influence

of unobserved omitted variables.?

A key contribution of our work is to leverage a natural experiment that provides plausibly
exogenous variation in migrant earnings across localities, and estimate its effects on long-run
local outcomes. The existing literature tends to emphasize that long-run dynamic gains from
migration could come from alleviating liquidity constraints on investment in domestic pro-
ductive enterprises and positive demand effects on domestic industries. We find, by contrast,
little evidence of any impacts on domestic economic outcomes. Instead, the main source of
dynamic gains is the positive feedback between educational investments and improvements
in high-skilled migration and wages in the future. This is a finding, that to our knowledge,
has not been reported elsewhere. That said, it is not a niche finding, as it relates to long-run
development impacts in one of the most important source countries of international migrant
labor, the Philippines. While the Philippines has been a pioneer in regulating and promot-
ing international migrant labor of its citizens, many other developing countries are following
its lead. The impacts we find here may therefore very well apply to an increasing array of
developing countries where promotion of international labor migration plays a central role

in national economic development policy.

Another contribution is to estimate a structural model that quantifies the role of educational
investments in yielding dynamic gains in the form of higher-skilled and higher-wage future
migration. Our model builds on recent economic geography migration models, as in Llull
(2018); Bryan and Morten (2019); Burstein et al. (2018); Lagakos et al. (2019). Our contri-
bution is to model skill acquisition, and differences in migration probabilities and wages by
skill level. Furthermore, as we model the role played by exchange rate changes, we explicitly
capture the consequences of changes in opportunities at various destinations. We apply such
a framework to an international migration setting with novel data. The favorable opportu-

nities generate income gains at home, which can have ambiguous effects on future migration

2Previous studies on the aggregate impacts of international migration on origin areas include Orrenius et al. (2010), Lopez-
Cordoba (2005), Adams and Page (2005), Acosta et al. (2008), Dinkelman and Mariotti (2016), Barsbai et al. (2017), Abarcar
and Theoharides (2017), Theoharides (2018), and Theoharides (2019). Barham and Boucher (1998) and McKenzie and Rapoport
(2010) study impacts on income distribution in migrant home areas. Kinnan et al. (2019) examine impacts of internal migration
on origin areas in China.

3For example, areas with higher education levels could send more migrants, and also have better outcomes. Alternatively,
areas experiencing a negative shock might send more migrants overseas as a coping mechanism (Bazzi, 2017; Mahajan and
Yang, 2019), Mahajan and Yang (2019), so that migration might be negatively correlated with locality outcomes.



(Bazzi, 2017; Clemens, 2014; Angelucci, 2015).

This paper is organized as follows. Section 2 provides background on international migration
from the Philippines. Section 3 describes a theoretical framework that generates testable pre-
dictions and motivates the empirical framework. Section 4 describes the data used, Section
5 discusses empirical methods. Section 6 reports empirical results, and Section 7 conducts

quantification exercises on the importance of various mechanisms. Section 8 concludes.

2 Philippine Migration: Overview

The Philippines was the first country to facilitate temporary overseas contract migration
on a large scale. Online Appendix Table A2 shows that in recent decades increasing shares
of the Philippine population have migrated, had a household member migrate, or received
migrant remittances. The fraction of the population (reported by households in the Census)
currently overseas has risen from 0.7% to 1.6% between 1990 and 2010. Over the same
period, the fraction of households reporting an overseas migrant member rose from 3.2% to
6.3%. Migrants also sent remittances to more than just their origin household, however: the

share of households receiving remittances rose from 17.6% in 1991 to 26.0% in 2009.

Migration from the Philippines is largely temporary and legal, and occurs through licensed
and regulated private recruitment agencies. Recruiting agencies legally can charge fees up
to one month’s wages, but migrants may incur other costs such as travel to Manila, health
checks, and passport processing. Overseas temporary contract work is the primary channel

through which Filipinos migrate.

Crucially for our identification strategy, Filipinos migrate to a wide variety of destinations,
and across provinces, the choice of destination varies substantially. Table Al shows the
top twenty destinations for all Filipino migrants prior to the Asian financial crisis. Other
than Saudi Arabia and Japan, no other top destination accounts for more than 10% of
migrants. There is also substantial heterogeneity in the wages earned by migrants in different
destinations. For instance, migrants in Saudi Arabia earn, on average, 306,000 Philippine
pesos (Php) per year, while the figure for migrants to Japan is Php 1.5 million.Within the
Philippines, emigration is more prevalent in certain provinces. Table 1 shows that, across
provinces, the average international migration rate for 25 to 64 year olds is 2.6%, with a

range of 0.0% to 19.5%.



3 Theoretical Framework

Our theoretical framework captures the different channels through which changes in migrant
earnings affect households, education investments, migrant flows, and earnings. We use
the model to guide our empirical specification, generate testable hypotheses, validate our
empirical findings and quantify the importance of underlying channels. Our framework
relates to recent quantitative gravity models of the flows of goods and workers, such as
Bryan and Morten (2019); Hsieh et al. (2019); Eaton and Kortum (2002). We include the

role of education and exchange rate shocks, in order to tease out various pathways.

3.1 Migration Decisions

An individual 7’s earnings w; 4, varies across the province of origin o, the destination country
d, their skill level s, and over time ¢. It depends on migration costs 74, exchange rates
E X4, destination specific ability draws ¢;4, and destination specific wage profiles wgys. Since
recruitment agencies take a fraction of wages as their fees, workers lose a percentage of their
wages as their migration cost. €,4 is any unobservable factor that makes migrants from

origin o more productive in destination d.

Widost = Wsat B X at(1 — Taot ) Qid€dot (1)

Here, 7,, = 0. Like most of the literature, we assume the ability draw is distributed multi-
variate Frechet with a shape parameter 6, as in Eaton and Kortum (2002). This parameter

determines the dispersion of skills across locations.*

F(q1,.....,qp) = exp {— [Z qf] } (2)

Let m405¢ be the fraction of people of skill s from origin 0 who choose to work in d. We can
derive this share (the details of which are in Appendix D.1) to be:

Miost = (wdstEth(l - Tdot)Edot)a ; (3)
Zk (wkstEXk‘t(l - Tkot)€k0t>

4 Abilities may be correlated across locations with a correlation coefficient of p. For higher p, individuals that have higher

ability in location d also are more able in d’. We can then simply re-define 6 = %




Taking logs, we derive these gravity equations between origin-destination pairs.:

log Tgost = 0log was+01log EXg+60log (1—74,)+log Z (Wist B Xt (1 — Tkot>€k0t)9 +0¢€ 40t
k
(4)

3.2 Earnings Shocks and Human Capital Investments

Households choose the amount of schooling S when young, how much to borrow from the
future b, and the location of work d when older. This location can be the home province o

or any foreign country. They maximize their two period utility: u(cy) + u(es).

Period 1 consumption depends on wealth Y (which includes household migrant earnings), the
price of schooling p, and how much they can borrow b from period 2. Period 2 consumption

is a function of earnings and unresolved period 1 debt with interest R:

Clio = }/;o - poSio + bio
C2i0 = w?jo(S) - Robio 3 (5)

where w! (s) is the maximum wage by skill group at the end of the migration decision.

In equilibrium a certain fraction of workers acquire skill. The share of skilled s workers are
(s, and unskilled u workers are ¢,, = (1 — {4,). Suppose the average years of education for
skilled workers is ed; and for unskilled is edy, then the average years of education in an origin

o is simply: S, = ls.edy + Lyoedy.

As such, the province-level earnings depends on the baseline distribution of where workers
work. Within this setup, it is straightforward to derive that the short-run income change
(due to exchange rate shocks) in the origin O depends on the share of migrants at baseline

in each destination:

AE X
Z gsot kg:o 71-lcost'wkost Eth ’ (6)

where Wy, is the average wage in destination d for all workers of skill s from origin o,

AEX,
d EXpy

Equation (6) motivates our empirical specifications, where we leverage variation in exchange

Taost 1S the share of workers from o working in d, an is the exchange rate shock.



rate shocks.?

We may expect that changes in migrant earnings help drive investments in human capital at
home, for instance, by easing liquidity constraints for households.® For reasonable assump-
tions on u(.) and w (for instance, w,q(s) linear in s, and u(c) continuous, increasing but at
a decreasing rate), and for credit constrained households b = 0, schooling will respond to

shocks to migrant earnings: AS, = %pAYO.

For ease of notation let us define: ¥ = (ed; — edy)2p, which captures the cost of becoming

skilled. Then the change in the share of skilled workers in an origin O will be:”

_ AEXy

AgsOt ‘I/AYO - \If ngot Z 7-‘-kosz‘,U)kost Eth (7)
k,0=0

3.3 Changes in Migration Flows in Response to the Shock

Migration flows from origin o to destination d depend on the probability of migrating by
skill level, and the share of workers in each skill group, where skilled workers are denoted by

s, and unskilled workers by u:

7Tdostgsot + Wdoutguot (8)

We can derive the changes in flows between origin o and destination d pairs. This equation
is important in that it drives the intuition behind our later analysis. We find that the change

in flows can be grouped into two components:

AE X,
EXy (9)

~~
Exchange rate channel in flows

A Flowsodt = \Agsot (Wdost - Wdoutz + 9 (gsotﬂ_dost + guot’/rdout)

~
Education channel in flows

First, skilled workers may have a different migration probability than unskilled workers. If the
likelihood of migrating abroad is higher when one is skilled, then an increase in the fraction
of skilled workers will raise the flow of migrants abroad. If, on the other hand, most of the

demand from abroad is for low skill work, then the probability of migrating may fall when

_1
5As we show, from Frechet properties, we know Wggs; = wdStﬂ—doZtr (1 — 53(171—;7))’ where I' is the Gamma function.

6In a similar manner, we may model liquidity constraints in investments in local enterprises. As we fail to find supportive
empirical evidence for this, we exclude it from the current setup for tractability purposes.

"In Appendix D.2 we derive changes to human capital when there are no liquidity constraints or when there is no borrowing
possible. For the purposes of our study, we are agnostic about whether the education response is due to easing of liquidity
constraints or changing the returns to education. Some combination of the two is possible, as we discuss in the appendix.
Additionally, we note that if period 2 consumption is subjectively discounted, say at the rate 8, then both the education and
skill-share response will be scaled by %



one becomes skilled. How skill changes affect flows are captured by the first term, ‘Education
channel in migrant flows.” Rather intuitively, it is the product of two components: (a) the
education response to earnings shocks Algy, and (b) the skill-differential in the migration

probabilities (Taost — Taout)-

Second, as exchange rates change favorably, there will be a migration response to this higher
compensation. This depends on the Frechet parameter, which pins down the migration
elasticity to favorable compensation abroad. Together, the size of the shock AEX‘“ the
probabilities of migration € Taost + Cuot Taout, and the responsiveness to shocks 6, determlne
the extent of the change in migrant flows for a given level of education. This is what we call

the ‘Exchange rate channel in migrant flows.’

Similarly, the aggregate outflows of migrants from an origin o are simply summed over various

destinations, and follow the same intuition:

AFE Xy,
A FlO”LUSOt - Agsot E (Wkost - Wkout) + 9 E (gsotﬂkost + guotﬂkout) (10)
EXyy
k k
A\ -~ g N -~ >
Education channel in flows Exchange rate channel in flows

Later, we use this set up to determine the importance of each channel, and quantify their
contributions. We need to estimate not just the change in education A/, and the migration
elasticity @, but also the baseline shares for ¢ and m which determine how the shock in
exchange rates EX propagates across different origins. Together, we see how much of the

changes in flows can be accounted for by the education and exchange rate channels.

The equations also show that the change in flows are directly functions of the earnings shock.
This is true, not just for the exchange rate channel, but also for the education channel. For
instance, we know from Equation (7) for Al,, that the education channel directly depends

on the migrant earnings shock too, in the following manner:

AFEX
Z gsot Z Wkostwkost Ekat zk: (ﬂ-kost - Wkout) (11)

k,0=0

AYD—Mlgrant Earnings Shock



3.3.1 Change in Earnings and Consumption Expenditure

The average earnings for the population in an origin O is a weighted average of wages
between origin o and destination d, which varies by skill s. The weights are the fraction of
the population in each skill group /., and the probability of working in destination d given

their skill level gy

E EsOtwdostﬂ-dost—l_ E guOtwdoutTrdout = gsOt ( E WdostTdost — E wdoutﬂ-dout> + E WdoutTdout
d d d d d

(12)

Once again, the change in earnings per capita, will depend on what happens to two different
components, driven by: (1) the change in human capital accumulation, and (2) the persistent
change in exchange rates, which raises earnings and encourages more flows to favorable

destinations. The education channel in earnings can be written as:

AEsOt E WdostTdost — E WdoutTdout ( 1 3)
d d
A > A o
vV Vv
avg skilled wage avg unskilled wage

Here, we know Alyo; is a function of the migrant earnings shock from Equation (7). For
ease of notational exposition, let us define, 5 = (3, WaostTdost — Y g Waout Taout) as the skill-
premium or returns to skill. Together, this allows us to rewrite the education channel

contribution to the change in earnings as:

I} _ AFEXy
@ ; gsot koZ:O Tkost Wkost Eth (14)

S

~
AY,=Migrant Earnings Shock

The remaining component of the change in earnings is the part driven by persistent changes
in the exchange rate. This ‘Exchange rate channel in earnings’ picks up the increase in long
run earnings, not simply due to the fact that better exchange rates directly increase migrant
earnings, but also because they induce a greater flow of migrants (both skilled and unskilled)

to places with more lucrative exchange rates. This contribution can be represented by:



AFEX AFEX, AFEX
(Z st Whost OT gost Edet> (Z oot Wrout O dout Ethdt> =0 Z Coot kOZO TkostWkost EX;:t

AYO:Migran‘c Earnings Shock
(15)
In other words, this is: #AY. Once again, the migration elasticity plays an important role

in determining long-run earnings. Together, the overall change in earnings is:

(g + 9) AY (16)

There is some clear intuition behind this relationship. First, a higher skill-premium £ means
that as students get more educated (say, as liquidity constraints are eased), the more the
rise in earnings. Second, a lower cost of education ¥ means that easing liquidity constraints
has a larger impact on the education margin, as more children can easily go to school. These
two parameters determine the size of the contribution of the education channel in earnings.
Third, a higher migration elasticity # means that migration flows, and thereby earnings,
are more responsive to favorable exchange rates. This last parameter helps determine the

importance of the changes in exchange rates in determining long run earnings.

While in the short run, total earnings and expenditures may simply increase by Acipo = AYp.
In the long run, total migrant earnings, and as a result total household expenditures, may

increase by an amount greater than the initial gain in income:

A(cio + c0) = AYp (1 - g + 6) > AYp (17)
We use these derived lessons from our theoretical framework to discipline our empirical

analysis, interpret the coefficients of our reduced form estimates, rationalize the magnitudes,

and quantify the contribution of each of the different channels discussed.

4 Data Sources

We summarize our data sources here, and provide further details in the Online Appendix

Section A. Summary statistics can be found in Table 1.
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4.1 Exchange Rate Shock Variables

Two unique administrative datasets from agencies of the Philippine government allow us
to calculate the two key province-level variables needed for our analysis: 1) the earnings-
weighted exchange rate shock, and 2) baseline (pre-shock) migrant earnings per capita.® The
first dataset is from the Overseas Worker Welfare Administration (OWWA), the government
agency tasked with ensuring the well-being of overseas migrants and their families. All
Filipinos departing on overseas work contracts are required to obtain OWWA membership
prior to departure, and OWWA keeps a detailed membership database that includes the
migrant’s home address in the Philippines. The second dataset, from the Philippine Overseas
Employment Administration (POEA), provides data on migrant earnings. POEA is tasked
with enforcing regulations related to work contracts of OFWs. In particular, POEA verifies
that contracted wages meet minimum wage requirements (see McKenzie et al. (2014) for
a detailed discussion) and keeps a database of wages and other contractual information for
departing OFWs. Both the OWWA and POEA data include name, date of birth, destination,
and gender, and so we match the two datasets using probabilistic matching in order to

determine the province of origin for all migrants in the POEA database.

We combine the POEA/OWWA with monthly exchange rate data from Bloomberg LP to
construct the exchange rate shock variable. Annual data from World Development Indicators

are used to show the persistence of the exchange rate shocks.

4.2 Data on Outcomes

We use POEA/OWWA data from 2007, 2008 and 2009, to look at outcomes in terms of
new migrant contracts. Here we focus on new contracts and the occupational distribution of
contracts. The POEA/OWWA also categorize each detailed occupational code into broad
occupational groups (such as professionals, production workers, service workers), and we use
these groups to examine the change in the occupational distribution of new contracts. We
also use information on the recruitment agency as recorded by the POEA. Agencies typically
recruit from specific provinces, and serve certain destinations. As we show later, the more
recruitment agencies serving a province, the more destinations and out-flows of migrants

from that region.

Data on child years of schooling in our panel of provinces come from four rounds of the
Philippine Census of Population (1990, 1995, 2000, and 2010). The exchange rate shocks

8Theoharides (2019) also uses these data.
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occurred in 1997, so for each province observation we have years of schooling data for two pre-
shock years and two post-shock years. In additional analysis, we create skill shares of workers

by classifying them into skilled and unskilled, based on the education distribution.

The Census contains data on ownership of a number of durable goods, access to utilities,
housing quality, and land and home ownership. We construct an index of household assets by

taking the first principal component of these variables (Filmer and Pritchett (2001)).°

The Philippine Census does not ask about employment status in all years, so we use data
from the Philippine Labor Force Survey (LFS), quarterly from 1992-2011, to create a panel of
labor supply outcomes, including international migration specifically. We examine province-
level labor force participation rates for individuals aged 16 and above, and employment rates
for children aged 10-15 (for whom labor force participation is not measured). These outcomes
are defined as domestic labor supply rates, excluding migrants. The survey also allow us to
distinguish the class of worker — for instance, whether they are self employed, working in
their own household enterprise, or employers themselves. In addition, we examine internal

migration rates for working-age individuals.

We use the Annual Survey of Philippine Business and Industry (ASPBI) to study domestic
firm production. We obtain a consistent panel of provinces between 1988 and 2015 that
consist of manufacturing firms. The survey asks about revenues, exports, inventories, em-
ployment, hours worked, and compensation, among other things. The ASPBI aims to cover

all provinces in the country.

5 Estimation and Empirical Strategy

5.1 Gravity Equation Parameters 6 and 7,4

Our gravity equation determines the flows of workers from origin o to d. In Equation (4) the

unknown parameters are the migration elasticity 8, and the set of migration costs 7.4.

10g Taots = 0log weg+0log EXgy+01log (1—704)+log Z (Wt BEX (1 — Tokt>€okt)6 +0e 4
k
(4)

9These asset data are only available in the 1990, 2000, and 2010 rounds of the Census. The loadings on the individual
variables are obtained from the principal component analysis for the 1990 data, and the resulting loadings are then used to
construct an asset index for 2000 and 2010. The principal component loadings can be found in Online Appendix Table A6.

12



5.1.1 Estimating Migration Elasticities 6

To estimate the Frechet dispersion parameter, 6, we use a few different methods. First, we
directly use Equation (4), and argue that the exchange rate shocks are exogenous. As such,
the coefficient on log £ X, identifies 6. We implement this in two different ways by creating
our data to be at the origin-destination-skill level, and then simply at the destination-skill
level. In the former method we include the origin-by-skill fixed effects and two-way cluster
our errors at the origin and destination level. In the latter method, we include the requisite
skill fixed effects and cluster our errors at the destination level.

For our second method, we recognize from the Frechet properties that, E(g4|d) = W;O%F,
where I' = I (1 — ﬁ) is the Gamma function. This allows us to derive an earnings

relationship to determine 6:

1
log Waos: = log wys — g log Tgost + log T + €401 (18)

As more and more workers from o move to d, this lowers the average wage, since the marginal
migrant has lower ability than the first set of migrants. We use earnings data by origin,
destination and skill-level of migrants. We include destination and origin fixed effects, in a
regression where our main independent variable is the log of flows from origin to destination,

and two-way cluster our errors at the origin-destination pair level.

We estimate the models using Poisson pseudo-maximum likelihood (PPML), which assumes
that the errors are uncorrelated with the exponential of the regressions. Yet, one may think
that €4, is correlated with log mgs:. To get unbiased estimates, we use an instrumental

variables strategy, following Bryan and Morten (2019).1°

Table A5 produces estimates of 6 using the different methods. Our estimates of 6 lie be-
tween 3 and 3.7 across the different estimation procedures. Our IV-PPML estimates are not
statistically distinguishable from our PPML estimates of §. We use the estimate of 3.4 as
our preferred estimate, but in sensitivity checks we vary it for values between 2 and 7 when

doing our model quantification exercises.

10We construct a vector of all flows (and squared flows) to a destination from all other origins (i.e. excluding flows from
the origin of interest). We then use this vector Ilgs;—, to predict flows from the origin of interest mg,s¢ to the destina-
tion. Specifically, we create log g5, to be a vector {log Tg1st..--, 10 Taost, (log Ta1st)?, ... (log Tgos¢)2}. And then predict
10&;“ = a1 log I 5¢:—,. We then run our 2SLS regression, where the first stage regresses log m4,s¢ On logrzst, and the second
stage implements Equation (18). We do this using IV-PPML with origin, destination and skill fixed effects, and bootstrap our
standard errors.

13



5.1.2 Estimating Migration Costs

In our framework, migration costs help drive the persistence in migration patterns, and
thereby the persistence in changes to migrant earnings. We hypothesize that one reason
underlying the persistence is the role played by recruitment agencies. As most agencies serve
specific destinations, the presence of an agency in origin o that is likely to serve destination
d, lowers the cost of migrating to destination d. Furthermore, competition between agencies
is likely to lower how much they charge potential migrants, thereby again lowering the cost
of migrating. We parameterize migration costs to capture the role played by recruitment

agencies, as one possible factor contributing to such costs.

If recruitment agencies do not rapidly spread across origins or destinations, then the distri-
bution of origin-destination flows may be strongly persistent over time (as we empirically
show later). This persistence in origin-destination flows may further drive persistence in
migrant earnings in the face of changes in exchange rates. We parameterize the migration

cost relationship in the following manner:
log (1 — T4ot) = M\ # Rec Agengo + MoHHI Rec Agengy + €h,, (19)

where # Rec Agengy is the number of recruitment agencies in province o that send at least
one migrant to destination d, and HHI Rec Agengy is the Hirschman-Herfindahl Index that

captures the competitiveness of the market for sending migrants from o to d.!!

We use Equation (19) in conjunction with Equation (4). The migration costs we estimate
vary at the od-pair level. In Equation (4), 6log wgs+0log E X4 are absorbed by destination
fixed effects jigq, and log [Zk (wrst (1 — Tkot))e ekot] by origin fixed effects, ji,.

108 Taor = flo + hq + 0N # Rec Agenge + 0N HHI Rec Agengy +e5,, fort =T  (20)

Notice that in Equation (20), we control for both origin and destination fixed effects, and
the migration costs are only identified by variation at the o — d pair level. This means that
whether the origin is a big city or a small town, or whether the destination is a rich country

or a poor country, is not associated with the migration cost estimates.

That recruitment agencies play such a meaningful role in determining migration flows can
be seen by the raw data scatter-plot version of Equation (20) in Figure A2. We residualize

all the variables purging them of the origin p, and destination u4 fixed effects, and estimate

If hgoq is the share of workers sent by agency a to d, then HHI,q = > h?

aod’
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the regression separately for 1993, and for the 2007-9 period. In Figure A2 we simply plot
the residuals of the main dependent (vertical axis) and independent variables (horizontal
axis). While this relationship is not meant to be causal, it quantifies the migration costs for

workers who wish to migrate from origin o to destination d.

Figure A2 shows that the relationship between flows and agencies is strong, and also stable
over the 16 year period of our study. This stable and important role played by agencies may
explain the underlying heterogeneity in origin-destination flows, and the persistence in such

flows (and thereby migrant earnings) over time.

5.2 The Migrant Earnings Shock

As we show in Section 3 we expect migrant earnings to increase in the following manner:

AFE X},
Z ésot kozo Wkostwkzost Eth (6)

We rewrite this relationship in a way that makes it easier to take to the data. Let us define
the baseline population in an origin province (from the 1995 Census) to be Pop,, and the

number of skilled workers in the province Lg,. Finally, let the number of skilled workers

going from origin o, to destination d simply be L4,. As such, this means that (s, = ﬁ;;i,
and Tipsr = % We can rewrite Equation (6) in the following manner:
Lsor Lo AFE X, AFEX; ,
Z Z !  Whost Wiost L= Z Z Lskotwkost ! (6>
s ko=0 Popo sot Eth Popo s ko=0 Eth

In terms of total migrant earnings for those from origin o and working in destination d, since

Wdot = ZS Lsdotwdost:

AEX),
2ok Who 2k Wro T,
Pop, D kW
k Wko
N—— N e’
MigEarn, ERshock,

AY, =

(21)

We take this specification directly to the data, defining each of the components in the product
above in detail. As such, our causal variable of interest is the province-level shock to migrant
earnings per capita. This variable is the product of two dimensions of heterogeneity across
provinces: baseline (pre-shock) migrant earnings per capita MigEarn,y, and the earnings-

weighted exchange rate shock E'Rshock,,.

15



5.2.1 Earnings-weighted exchange rate shock

Because Filipino provinces differ in the destinations of their international migrants (and
their corresponding earnings), there was substantial heterogeneity in the earnings-weighted
exchange rate shocks experienced by different provinces following the Asian financial crisis.
The East Asian Crisis was unexpected on the part of the affected countries themselves
as well as financial market analysts (Radelet and Sachs 1998), and so migrants and their
home areas should have been surprised by the shock. The crisis led to the devaluation of
numerous currencies throughout Southeast and East Asia, including the Philippines’. As
a result, the exchange rate vis-a-vis the Philippine peso changed dramatically in many of
the key destinations of Filipino migrants. An appreciation of the exchange rate in a given
destination provides a positive income shock to Filipino migrants working there; each unit

of foreign currency earned abroad would be convertible to more Philippine pesos.

For each destination d, we construct a measure of the change in exchange rates between the

twelve months preceding July 1997 and the twelve months preceding October 1998:

AEXd __ Average country d exchange rate from Oct. 1997 to Sep. 1998 1 (22)
EXd " Average country d exchange rate from Jul. 1996 to Jun. 1997

Exchange rate changes for the 20 major destinations of Filipino migrants are presented in
Table A1. Migrants in Saudi Arabia, Hong Kong, and the United Arab Emirates experienced
positive exchange rate shocks of approximately 50%. Migrants in Malaysia and South Korea

actually experienced slightly negative shocks.

We then calculate the average exchange rate shock for a Philippine province, taking into
account a province’s baseline share of migrant earnings across overseas destinations. Like
before, let wy, indicate the total annual earnings of migrants from origin province o who are
overseas in country d prior to the Asian financial crisis. The weighted-average exchange rate

shock for each province o is defined to be identical to the second term in Equation (21):

AEX,,
Dok Who gt

>k Wo

In other words, the exchange rate shock for a province is the weighted average exchange rate

ERshock, = (23)

change across those countries, with each country’s exchange rate weighted by the fraction of
a province’s migrant earnings in that country. Table 1 shows that this variable has a mean
of 0.410 and a standard deviation of 0.045.
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5.2.2 Baseline migrant earnings per capita

We estimate average earnings per migrant in the province using pre-shock contract data,
then multiply average earnings per migrant by the number of migrants in each province
from the 1995 Census, obtaining estimated total migrant wages for each province. We then
divide total migrant wages by the province’s population to obtain a province’s pre-shock

migrant earnings per capita, defined as in the first term of Equation (21):

_ Zk Wko (24)

MigFEarn,
g Pop,

Table 1 shows summary statistics for MigFEarn,. The average is Php 4,263, and the standard
deviation is Php 3,275.

5.2.3 The shock to migrant earnings per capita

Our causal variable of interest is the province’s shock to migrant earnings per capita: the
product of the earnings-weighted exchange rate shock and baseline (pre-shock) migrant earn-
ings per capita. We construct this from the demeaned component variables (E Rshock, and
MigEarn,). It has a mean of -0.014, and a standard deviation of 0.129.

Figure 1 displays the spatial distribution of the residual shock to migrant earnings per capita
across Philippine provinces (after partialling out baseline migrant earnings per capita and the
earnings-weighted exchange rate shock). The shock appears to be evenly distributed across

the country. All regions contain provinces with a range of different shock values.!?

5.2.4 Persistence of exchange rate shocks and migration patterns

There is persistence over time in both the exchange rate shocks and province-level overseas
migration patterns. This leads to persistence of the shock to province-level migrant earnings
per capita. Online Appendix Figure A1 shows the exchange rates for the top ten destinations

for Filipino migrants over time. The Asian financial crisis is denoted by the dashed line in

12We explore what correlates with the shock in Online Appendix Table A7. In Column 1, we see that ERshock, is larger
(exchange rate shocks are more positive) for provinces with high baseline migrant earnings per capita, lower baseline years of
schooling, lower female employment rates, and higher rural share of population. MigEarn, (column 2) is higher for provinces
with more positive exchange rate shocks, higher share rural, and with higher asset index. For ERshock, X MigFEarn,, when
migrant earnings per capita and the exchange rate shock are not included as RHS variables, there is a statistically significant
positive association with years of schooling and female employment, and a negative one with the asset index. When we control
for the baseline level of migrant earnings per capita and the exchange rate shock, only the latter is statistically significant (it
is negative in sign), while the coefficients on the baseline province characteristics all decline substantially in magnitude, with
only average years of schooling being statistically significantly different from zero (and positive in magnitude).
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1997, after which there is substantial dispersion of the exchange rates. Notably, the exchange
rate shock is persistent through the year 2010. Persistence of exchange rate shocks can also
be seen Table Al (columns 4 and 5).

In Online Appendix B.1, we discuss formal statistical tests of the persistence of the exchange
rate shocks as well as the overseas migrant destinations across provinces. There is strong
evidence of both types of persistence. The immediate (one-year) exchange rate shocks have
a statistically significant relationship with exchange rates up to 13 years after the Asian
Financial Crisis (through 2010). In addition, the pre-shock (pre-1997) international migra-
tion destination patterns of Philippine provinces have a positive and statistically significant

relationship with destination patterns more than a decade after the shock (in 2009).

5.3 Estimating the Impact of Migrant Earnings on Outcomes

To isolate a causal effect, we estimate the impact of province-level shocks to migrant earnings

on province-level outcomes using the following regression specification:

Yor = Po + B1ERshock, x MigEarn, x Post, + P2 Rshock, x Post,
+ BsMigEarn, * Post, + a, + v + ¢o * Trend, + o, (25)

where y,; is the outcome variable of interest for province o in period t. ERshock, is the
earnings-weighted exchange rate shock for province o (expression (23) above). Post; is a
dummy variable equal to 1 in July 1997 and after, and zero otherwise. MigFEarn, is annual
migrant earnings per capita in the province (based on pre-shock earnings and population).
a, are province fixed effects, v; are period fixed effects, and ¢, * T'rend, is a province-specific
linear time trend. £, is a mean-zero error term. Year and province fixed effects are crucial,
so that estimates are purged of any association between the shocks and time-invariant lo-
cality characteristics or province-invariant time period characteristics. The province-specific
linear time trend captures long-running linear changes in outcomes that are specific to each

province.'® Standard errors are clustered at the level of the provinces.'*

The regression specification also includes FRshock, and MigFEarn, interacted with Post;.

13Tn a few cases (e.g., for migrant earnings), outcome variables are not available for enough time periods to allow inclusion of
province-specific linear time trends. In these cases, we instead capture heterogeneity in trends by including a vector of pre-shock
(1990) province-level controls interacted with a time trend (X0 * Trend;). The variables in Xpo are from the 1990 Census,
and are: school attendance rate (ages 7-18), female employment rate (ages 25-64), male employment rate (ages 25-64), share
of population rural, asset index, share of individuals (ages 25-64) working in a household enterprise, and population, with the
exception of the employment variables which are not available in 1990 and thus calculated from the 1995 Census.

14For outcomes in the Census data, we define provinces based on 2000 geographic boundaries, resulting in 82 provinces.
Outcomes in the LFS data use provinces based on 1990 geographic boundaries, resulting in 77 provinces.
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This is important: we do not presume that ERshock, and MigFEarn, by themselves to be
strictly exogenous. The interaction terms with Post; account for changes from before to after
the shock that are related to provinces’ exchange rate shocks and their pre-shock migrant
earnings. Only the interaction between the province’s destination-weighted exchange rate
shock and its pre-shock per capita migrant earnings is taken to be exogenous. Therefore, our
coefficient of interest is 5, on the F Rshock,* MigFEarn,* Post; term. To ease interpretation
of coefficients on FE Rshock, and MigFEarn,, both these variables are demeaned (so they have

mean zero) when included in the regression and also when creating the interaction term.

The identifying assumption is that a province’s shock to migrant earnings is unrelated to
underlying trends in outcome variables over the two decade time period. This is the parallel-
trend assumption underlying difference-in-differences empirical approaches. Concerns about
differential trends in outcomes across provinces motivates inclusion — whenever possible — of
province-specific linear time trends in the regressions. In all results tables, we show coefficient
estimates without and with the province-specific linear trends, to gauge the robustness of

results to their inclusion.

5.3.1 Human Capital, the Flow of Migrants, and Skilled Jobs

Our model predicts that schooling AS, = 2—1pAYO at the origin changes in response to the
shocks. We test this hypothesis across different age-groups and genders, where we estimate

Equation (25) with years of education as our dependent variable of interest.
With the help of Equation (21) we also know that this should affect the share of skilled

workers in origins, in the following manner:

AEX
1 1 . Wok g
Auor = Loy, = L Ztor Lk ok v,

(7)

Y v Pop, > & Wok
H/—/ _’_/
MigEarn, ERshock,

We classify the occupations to be high-skill or low-skill based on information of the average
years of education by occupation. Figure A5 shows how the distribution of education across
person-weighted occupations, where 13 years of education divides the list of occupations into
two groups. Occupations where workers have 13 or more years of education on average are

assigned to the ‘high-skill’ category.

Next, we divide the occupations into the three largest categories in descending order of

skill: Professional jobs, production jobs, and service jobs. Professional jobs (about 14% of
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contracts) are the highest skilled, with a mean monthly salary of Php 1357, while service
workers (about 45% of our contracts) on average earn Php 297 a month. Our model predicts
that there will be an increase in flows (as the favorable exchange rate changes are persistent),
which may shift flows toward high-skill jobs as workers acquire more education (if emigration
probabilities are higher for skilled workers). We study the distribution of occupations in the
POEA/OWWA data to identify any occupational upgrading.

Furthermore, our model suggests that the changes in migrant earnings will affect the flows
of migrants. This can be seen directly from Equations (10) and (11). Better exchange
rates drive more migrant flows, and skill upgrading may amplify this further. We test this
hypothesis studying the number of new contracts in the POEA/OWWA data.

5.3.2 Long-run Migrant Earnings per capita and consumption

Persistent increases in favorable exchange rates will increase the stock of earnings over time,
and the flow of migrants going to places with favorable exchange rates. If the probability of
emigrating is higher for skilled than unskilled workers, then the new flow of migrants may be
disproportionately skilled work. This would raise the earnings per migrant, and thereby the
overall migrant earnings per capita in the long run. In Equation (16), our model predicts
that this shock to baseline migrant earnings will increase long-run earnings due to both
the increase in human capital accumulation (and thereby occupational upgrading), and the
increased migrant outflows to favorable destinations. We test this hypothesis by examining

long-run changes to migrant earnings per capita between 1993 and 2009.

These changes should also affect durable consumption in the long run, in the manner that

we describe in the model:

AEX
Wok v
A(Clo+020) _ 1+ﬁ+9 AYO =1+ ﬁ_|_0 kaok y Zk kTEX (17)7
U LG Pop, >k Wok
—_— —

MigEarn, ERshock,

We use the Census data to examine how durable consumption changes, by creating an asset

index for households.
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6 Empirical Results

6.1 Migrant earnings and flows of workers

We first show that the shock variable we construct does have a lasting impact on migrant
earnings per capita. We estimate regression Equation (25) where the dependent variable
is province-level migrant earnings per capita (total migrant earnings divided by province
population, in thousands of real 2010 Philippine pesos). There is one pre-shock observation
for each province (1993) and three post-shock observations (2007, 2008 and 2009).

These results are in the first row of Table 2, panel (a). The coefficient on the migrant earnings
shock is positive and statistically significant across sets of controls. The magnitude of this
effect is meaningful. Column 2’s coefficient estimate indicates that for each one standard
deviation increase in the initial migrant earnings per capita shock, migrant earnings per
capita are higher by nearly 1,263 pesos (9,794 pesosx0.129) a decade later. What can
account for such a meaningful change? Our theoretical framework guides us in unpacking a

few explanations.

First, the shock also appears to have caused an increase in earnings per migrant. In the
second row of Table 2, panel (a), we show estimated coefficients on the migrant earnings
shock where the dependent variable is earnings per migrant. The initial shock to migrant

earnings per capita leads to substantially higher earnings per migrant a decade later.

These increased earnings per migrant may reflect a few changes at origin provinces, as
suggested by our model. In panel (b), we show that the positive migrant earnings shock led
to meaningful increases in the education levels of the population. Our specifications suggest
an increase of between 0.075 and 0.17 years for the working age youth in the post shock
period for a one-standard deviation increase in the shock. This increased skill share may

lead to better paid jobs abroad.

Second, the shock led to an increase in migrant flows abroad. In panel (c) we see an increase
in new migrant contracts. Our theory indicates these increased flows are a result of better
prospects abroad given the persistent change in exchange rates, and occupational upgrading,
as provinces with positive shocks gain more education (as we will show, the high-skilled are

more likely to migrate abroad).

Together, the education-driven occupational upgrading and the increased flow in response to
persistent favorable opportunities abroad, drive the increase in migrant earnings per capita.

In Section 7 we quantify the role played by each of these channels, and study what fraction
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of the increase in migrant earnings can be explained by these components.

6.2 Assets

Having established that the increases in migrant earnings persist for at least a decade after

the initial 1997 shock, we turn to examining changes in household assets.

We run regressions where the dependent variable in equation (25) is the provincial average
household asset index, using asset data from 1990, 2000, and 2010. Results are in Table 2,
panel (d). The shock has a positive impact on the household asset index. The coefficient on

the shock is positive and meaningful in magnitude.

We also present nonparametric regression plots of the relationship between the asset index
and the shock. In Figure 2, we plot the pre-to-post change in assets (average of 2000 and
2010 minus 1990) against the migrant earnings shock. Both the y-axis and x-axis variables
are residuals (partialled-out) from regressions on the main effects of the exchange rate shock
(ERshock,) and baseline migrant earnings per capita (MigFarn,). The nonparametric
regression plot also shows a positive relationship between the change in assets and the migrant

earnings shock. The relationship appears approximately linear.

6.3 Schooling

Since the human capital accumulation component is central to our analysis, we examine
changes to schooling in detail. As our framework suggests, positive shocks to migrant earn-
ings could loosen financial constraints on investment in children’s schooling (Cox-Edwards
and Ureta, 2003; Yang, 2008; Gibson et al., 2011, 2014; Theoharides, 2019), and also change
the expected return to education in the population at large.!®> Changes to education levels
at home, will in turn affect occupational upgrading and the long-run earnings potential for

those at home.

In Appendix Table A8, we present results from estimating regression Equation (25) where
the dependent variables are average years of completed schooling for various age and gender

groupings. The unit of observation is the province by Census-year.

We find a positive effect for all children age 7-18 (row 1). Looking at narrower age groups

15 As we discuss in Appendix D.2, positive migrant earnings shocks could raise schooling investments overall if the return to
education is perceived to rise (Chand and Clemens (2019), Shrestha (2017)). It is also possible to find reductions in schooling
if the return to education is perceived to have fallen (McKenzie and Rapoport (2011)).
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(Appendix Table A8), we find positive and statistically significant effects for primary-school-
aged children (age 7-12) and for young adults (aged 19-24, tertiary schooling age). For lower-
secondary (age 13-15) and upper-secondary (age 16-18) children, regression coefficients are
also similar in magnitude, but are not consistently statistically significantly different from
zero. Results are very similar when we examine impacts on years of schooling separately for
girls and boys. Comparing coefficient estimates across columns 1 and 2, results tend to be
quite stable (or increasing in magnitude) when province-specific time trends are added to

the regression.

Figure 3a, displays a nonparametric regression plot of the relationship between years of
schooling for 7-12 year-olds and the shock. We plot the pre-to-post change (average across
post-shock years minus average across pre-shock years) against the migrant earnings shock.
As in Figure 2, both the y-axis and x-axis variables are residuals (partialled-out) from re-
gressions on the exchange rate shock (ERshock,,) and baseline migrant earnings per capita
(MigEarn,,y). The nonparametric regression plot shows a positive relationship between the

change in years of schooling and the migrant earnings shock.

We also show a 'placebo’ experiment, taking advantage of the fact that we have two obser-
vations of pre-shock data for this outcome variable (1990 and 1995). Figure 3b displays a
nonparametric regression plot that is analogous to the plot of panel (a), except that the vari-
able on the y-axis is the change in the pre-shock period (1995 minus 1990). This constitutes a
partial test of the identification assumption that no differential pre-existing trends exist that
are related to the shock. The plot supports this assumption: there does not appear to be a

clear positive relationship between the pre-shock change in schooling and the shock.!®

In Table A9 we explicitly test for pre-trends across all these education outcomes by looking
at the changes between 1990 and 1995. We fail to reject the null of no differential pre-trends

across all our specifications in panel (a) on education outcomes.

6.4 Skills and occupational upgrading

The increase in schooling levels may change the flow and composition of migrants. For
instance, workers with more education may find it relatively easier to find work abroad

raising migrant flows.!” These workers may be more likely to work in higher-paying skilled

16Similar “true” and “placebo” experiments are shown in Online Appendix Figures A3 and A4, for 7-18 year-olds and 19-24
year olds, respectively. The patterns are very similar to those of Figure 3: there is a positive relationship Panel A (true
experiment) and no relationship in Panel B (placebo experiment).

170ur model suggests that this depends on the relative probabilities of skilled and unskilled migrant flows, Tgos; and Tgoy:
respectively.
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jobs. Alternatively, workers with more education may have more employment prospects at

home, leading to more negatively selected migration following the exchange rate shocks.

For ease of exposition, we classify each detailed occupation code to be either skilled or
unskilled. Figure A5 shows two modes that appear around the 13 year mark, and we use 13

years as a threshold to divide the occupations.!®

Panel (a) of Table 3 shows these results for the full population (including migrants) and
migrant workers separately. First, it is clear that migrant workers are about twice as likely
to be skilled than the general population. The migrant earnings shock increases the share of
skilled workers in both the full population and the migrant population, and the coefficients
are statistically significant. For the full population, column 2 shows a 0.6 percentage point
increase (0.0464x0.129) in the share that is skilled for a one standard deviation increase
in the migrant earnings shock. Relative to a mean of 17.3 percent, these magnitudes are
meaningful. For the migrant population, the increase is about 4 percentage points — about a
12 percent increase from the baseline mean. These results suggest that the migrant earnings

shock had a meaningful impact on skill-upgrading at home.

We use the 1990 and 1995 Census waves to test for pre-trends in these skill-share variables.
Panel (a) of Table A9 shows that for both the migrant population and the full population,

there are no detectable pre-trends in the share of skilled workers.

Based on our data that link occupations with education levels, we know that service jobs
require the least amount of skill. Production jobs usually require some more education,
while professionals, are most likely to be skilled. Panel (b) of Table 3 shows the results
for migrant contracts in the three large occupation groupings. In the top half of the panel,
we look at flows as a fraction of the 1990 province level working-age population. A one
standard deviation increase in migrant earnings has a substantial effect on both professional
and production worker flows, but no detectable impact on service sector workers. In the lower
half of panel (b) we study migrant occupations as a share of all migrant contracts. We find
a shift in the share of contracts away from service jobs and toward professional jobs. While

the effect on service jobs is imprecisely estimated, the magnitudes are meaningful.

The combination of the Census and migrant contracts data show that migrant earnings
shocks are associated with an increase in the population working in skilled jobs and subse-
quent migrant flows are concentrated in high-paying occupations. This occupational upgrad-

ing for migrants may be related to the increase in migrant flows, since (as we show later)

180ur results are not particularly sensitive to varying this cutoff. Those with 12 years are likely to have a vocational degree.
Those with 14 years are likely to have finished college.
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skilled workers have a higher probability of migrating abroad. Importantly, the increase in
flows, particularly in high-skilled jobs, will increase long-run migrant earnings for regions

that received relatively positive shocks.

6.5 Domestic firm production

Positive migrant earnings shocks may allow liquidity-constrained entrepreneurs at home to
invest in enterprises, driving firm activity and raising both revenue and employment. We
use the ASPBI data to examine changes in manufacturing production, revenue, exports,

employment and wages.

Panel (a) of Table 4 shows the results for firm production. We fail to reject the null of no
effects across the list of outcomes we look at. There do not seem to be any detectable effects
on revenues, exports, inventories, domestic employment, or hours worked. With the caveat
that we only look at manufacturing firms, we fail to detect substantial investments in local

production in the long run.

In panel (b) of Table 4, we analyze changes to household entrepreneurship. We study whether
positive migrant earnings shocks are associated with more small enterprise growth. We use
the LFS data which asks about the type of work, and examine a few different versions of
entrepreneurial activity: having a private household enterprise, being self-employed, being
an employer, and working in family-based employment (either paid or unpaid). We fail to

find consistent evidence on increases in household and small-scale entrepreneurship.

6.6 Domestic labor supply

We estimate regression Equation (25) for quarterly province-level labor supply outcomes
from Q1 1992 to Q4 2011.' In panel (c) of Table 4, the dependent variable in Equation
(25) is the share of the adult population in the labor force, for adults (aged 25-64) and
young adults (aged 16-24). For children (aged 10-15), we show employment rates (share of
population working) as labor force participation is not recorded. Based on the specification
that include province specific time trends, we conclude that there is no strong evidence of

substantial impacts on domestic labor supply.

9Positive migrant earnings shocks can cause increases in leisure consumption (reductions in labor supply) due simply to
income effects (Hanson (2007), Baird et al. (2018)), or increase labor supply by alleviating constraints on entrepreneurial
investments that use household labor (McCormick and Wahba (2001), Woodruff and Zenteno (2007), Mesnard (2004), Taylor
et al. (2003), Mendola (2008), Yang (2006)), making the overall effects ambiguous. Informal insurance provided by international
migrants could also promote entrepreneurship at home (Yang and Choi (2007)).
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Table A10 shows similar results for employment rates of adults (again, after excluding mi-
grants). Both for the group of young adults (ages 16-24) and adults (25-64) we fail to detect

substantial changes to domestic employment rates.

It seems that despite the positive earnings shock, there are no long-run detectable effects on
domestic employment, entrepreneurship or labor supply. Since the shock does not seem to
induce much change in entrepreneurial activity at home, without increases in firm-level de-
mand there may not be much of a change in domestic employment and labor supply. Instead,
it seems that the shock-driven earnings increase drives migrant flows abroad, as workers ac-

quire skills and receive high-paying jobs in professional occupations (Table 3).

6.7 Pre-trends, other channels, and selection biases

In Appendix Section C we analyze threats to identification and alternative channels. First,
we discuss the possible threats to identification, given that our specifications rely on the
interaction between the exchange rate shock, baseline migrant earnings, and a post-shock
indicator. Since we condition on each of these components (and their two-way interactions),
and on the possibility of different trends over time, any remaining threat would need to
be driven by systemic differential trends across provinces that are somehow associated with
the interaction between exchange rate shocks and baseline earnings, but not correlated with
controls for province-specific trends. To address any remaining concerns we run falsification
experiments in our pre-shock period to show that changes in outcomes prior to the shock have
no relationship with the future shock to migrant earnings per capita. Our results in Table

A9, and Figures 3b, A3b and A4b help support our assumptions of parallel-trends.

We also discuss the possibility of other channels like trade and FDI. Yet, given the lack of
effects on firm production and exports (Table 4), and domestic employment (Table A10),
we posit that these channels are unlikely to be important. We also address the possibility of

selection bias by showing that no detectable effects on internal migration (Table A11).

7 Accounting and Quantification

7.1 Contributions to the change in migration flows

The discussion in Section 3 allows us to determine the contribution of each channel to changes

in flows, and thereby long-run earnings:
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The first part that contributes to changes in flows comes from the role played by education.
If the likelihood of migrating abroad is higher when one is skilled, then an increase in the
fraction of skilled workers will raise the flow of migrants. If, on the other hand, the propensity
to migrate is higher for the unskilled, then we may get a lower probability of migrating when

one becomes skilled.

In Figure A6 we plot the difference in the baseline probabilities to migrate between skilled
and unskilled workers. Specifically, we measure the difference between the share of skilled
and unskilled workers that migrate abroad. . The figure shows that for every province in the
country, the likelihood of becoming an overseas worker is higher when the worker has 13 or
more years of education. This suggest that a shift in the skill distribution to more education

should theoretically increase the flow of migrants across all provinces.

The contribution of the education channel is the product of two components: (a) the ed-
ucation response to earnings shocks A/, and (b) the skill-differential in the migration
probabilities (7gost — Taout). The first component is obtained with the help of a linear fit of
the regression shown in panel (a) of Table 3. We use the specification for the full population
sample which includes controls, as we consider it to be both what the model requires and
empirically conservative. The second component is obtained directly from data and shown
in Figure A6. Together these components allow us to predict the rise in migration flows

driven by an upgrading of skills.

To estimate the role played by the exchange rate channel, we recognize that as rates change
favorably in a persistent manner, there will be a migration response to this higher compen-
sation. This response depends on the Frechet parameter, which pins down the migration
elasticity. In Table A5 we estimate 6, and together with the size of the shock we can de-
termine the extent of the change in migrant flows for a given level of education. Again, we
measure the shares of skilled and unskilled, and the propensity to migrate abroad by skill
group at baseline (in 1990), and use that to weight the exchange rate changes by destination,
as in the second part of Equation (10).

Together, the exchange rate and education channel in flows allow us to quantify the predicted
change in migration flows. We can validate the structure of our model by comparing the

model predicted flows to the simple OLS prediction based on the regression from panel (c)
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of Table 2, which we refer to as F@m. We plot the relationship between these predicted

flows in Figure 4a.

The strong upward sloping relationship in Figure 4a indicates that the model does a good job
of predicting migration flows. A number of provinces with a high predicted flow that lie above
the 45-degree line, suggesting that there may be other changes in those provinces or non-

linearities in the empirical relationship between flows and migrant earnings changes.

Finally, we can now quantify the role played by each channel. To do so, we calculate the

share of the total regression based predicted flows that are attributable to the education

Al -
channel. In other words, we measure; 2teet 2ok (Thost —Thout)

Flowset

Figure 4b plots the distribution of the contribution of the education channel across provinces.
On average about half of the increase in migrant flows is attributable to the increased educa-

tion response.?’ We do a similar exercise for the exchange rate channel. This time, measuring:
AEXy,
0>k (bsotThost+luot Thout) EXp;

— . On average, about one-fourth of the increase in migrant flows is
OWSot

attributable to the exchange rate channel. The remaining one-fourth is unexplained.

We may not expect to explain the entirety of flows as we are building off of baseline (1990)
shares of migration flows, and using the empirically conservative specification from panel (a)
of Table 3. Using baseline shares produce conservative predictions in a systematic manner.
Using post-shock (but thereby endogenous) measure on the probability of migration flows

from the 2000 Census allows us to explain about the entirety of flows.?!

7.2 Contributions to the change in migrant earnings

The change in earnings per capita, will again depend on what we refer to as: (1) the education
channel which captures the change in human capital accumulation, and (2) the persistent
change in exchange rates, which raises earnings and encourages more flows to favorable desti-

nations. The education channel in explaining earnings is represented by Equation (13):

20Note that theoretically, the contribution of the education channel may be negative if low-skilled workers had a higher
probability of migrating. Yet, we see in Figure A6, that across provinces, the likelihood of migrating abroad is higher for skilled
workers.

21Tn the 1990 baseline data, the migration probability for skilled workers was 3.2% and for the unskilled was 0.9%. In the
2000 post-shock data, the migration probability for the skilled was 4.9% and for the unskilled was 1.6%.
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AgsOt E WdostTdost — E WdoutTdout (13)
d

J/ N

vV NV
avg skilled wage avg unskilled wage

Here, we know Alsp; is a function of the migrant earnings shock from Equation (7), which
we again obtain with the help of linear fit of the regression shown in panel (a) of Table 3.
We use the conservative result on the full population with controls. The second component
is the probability-weighted skill-premium 8 = (D, WaostTdost — g Waout Tdout)- We plot the
skill premium (Wapst — Waour) at the origin-destination pair level in Figure A7. The median
origin-destination pair offers a skill-earnings premium of about 38 percent (about 9.5 percent

per year of education), but there is heterogeneity in returns across destinations.??

The remaining component of the change in earnings is the part driven by persistent changes
in the exchange rate, which captures the increase in long run earnings, not simply due to
the fact that better exchange rates directly increase migrant earnings, but also because
they induce a greater flow of migrants (both skilled and unskilled) to places with lucrative

exchange rates. This contribution can be represented by:

AEth AEth
(; gsotwkosteﬂ'dost Eth ) (Z guotwkouteﬂ'dout Eth ) (26)

A higher migration elasticity 6 (measured in Table A5) means that migration flows, and

thereby earnings, are more responsive to exchange rate shocks. The other shares /,,, and

Tdost We measure at baseline (1990), multiply them with the wages at baseline Wgos and Wagur,

and use them as weights for the exchange rate change = AEX‘“ as in Equation (26).

We add up the predicted earnings estimate due to the education channel and the exchange
rate channel, and create a composite measure of predicted increases in migrant earnings per
capita. Once again, we can validate the structure of our model by comparing the model
predicted earnings per capita to the simple OLS prediction based on the regression from
panel (a) of Table 2, which we refer to as Eamsot. We plot the relationship between

these predicted flows in Figure Ha.

Like before, we see a strong upward sloping relationship in Figure 5a which indicates that

the model does a good job of predicting migrant earnings per capita. Most of predictions

22These returns would also capture the fact that for many low-skilled occupations there are no migrant opportunities for
certain destinations. As such, increases in skill raise earning prospects by raising employment prospects.
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are distributed around the forty-five degree line.

To quantify the role played by each channel, we measure the predicted education channel in
earnings as a ratio of the regression-predicted increase in earnings per capita. We plot this
in Figure 5b. We do a similar exercise for the exchange rate channel in migrant earnings.
On average (unweighted by population), the education channel explains about 14% of the
increase in earnings, whereas the exchange rate channel explains about 66%. The remaining
one-fifth is unexplained. The unexplained portion includes other changes in migrant earnings.
For instance, skilled wages may have increased faster over time than unskilled wages, which

is something we are conservative about not allowing for.?

8 Conclusion

Better migrant opportunities abroad may drive more out-migration. Yet, the income earned
from better opportunities may drive investments at home, and investments in entrepreneur-
ship may stem the outflow of migrants. This makes the impacts of better opportunities
abroad theoretically ambiguous. In our analysis, we find little evidence of firm-level invest-
ments at home. Instead, household invest in human capital. In the long-run skill invest-
ments drive the occupational upgrading of workers. Perhaps reflecting limited opportunities
at home, most gains are in the form of increased migration abroad, higher overseas wages
(due to higher-skilled work), and perpetuating the cycle of higher migrant earnings, greater
educational investments, and better overseas jobs. Over the long period an initial shock to

migrant earnings can raise long-run earnings by a substantially larger amount.

A theoretical framework guides our empirical analysis, and helps us derive variation in mi-
grant earnings from changes in exchange rates. The testable implications of the framework
are to do with investments in education, future migrant flows, the occupational composition
of migrants, and long-run changes in earnings and consumption. We find that the model
helps rationalize the magnitudes of effects, and allows us to quantify the importance of

various channels in explaining changes in long-run migrant flows and earnings.?*

Together, our results suggest, that investments in skill and occupational upgrading explain a
meaningful fraction of future flows and earnings. This helps transform origin provinces over

the longer-period. As such, there can be substantial long lasting effects on regions that are

23 An additional reason why our estimates are conservative are to again do with using baseline 1990 shares for migration
probabilities.

24T0 keep the model simple and not unnecessarily cumbersome, we abstract away from modeling firm level investments at
home. Empirically, we find no effects on entrepreneurship at home.
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fortunate to benefit from changes to migrant earnings.

Our study provides new insights in the literature on the economics of migration. Due to
data limitations, it is rare to be able to examine impacts of migrant opportunities on locality
development outcomes in the long run. In doing so, we take advantage of a unique natural
experiment that provides plausibly exogenous variation in migrant earnings, to isolate the

causal effect of a change in migrant earnings.

These findings also provide insights for policy-makers that seek to design migration policies
to foster economic development at home. We stress the importance behind understanding
the consequences of migration on migrant sending regions, and the impacts of policies that

affect migrants’ economic prospects on outcomes in origin areas.

31



References

Abarcar, P. and C. Theoharides (2017). The international migration of healthcare profes-
sionals and the supply of educated individuals left behind. Working Paper. 2

Acosta, P., C. Calderon, P. Fajnzylber, and H. Lopez (2008). What is the impact of inter-
national remittances on poverty and inequality in latin america. World Development 36.
2

Adams, R. and J. Page (2005). Do international migration and remittances reduce poverty

in developing countries? World Development 33. 2

Angelucci, M. (2015). Migration and financial constraints: Evidence from mexico. Review
of Economics and Statistics 97(1), 224-228. 1

Baird, S., D. McKenzie, and B. Ozler (2018). The effects of cash transfers on adult labor
market outcomes. World Bank Policy Research Working Paper 8404 . 19

Barham, B. and S. Boucher (1998). Migration, remittances, and inequality: Estimating the

net effects of migration on income distribution. Journal of Development Economics 55. 2

Barsbai, T., H. Rapoport, A. Steinmayr, and C. Trebesch (2017). The effect of labor mi-
gration on the diffusion of democracy: Evidence from a former soviet republic. American

Economic Journal: Applied Economics. 2

Bazzi, S. (2017). Wealth heterogeneity and the income elasticity of migration. American

Economic Journal: Applied Economics. 3, 1

Bryan, G. and M. Morten (2019). The aggregate productivity effects of internal migration:

Evidence from indonesia. Journal of Political Economy. forthcoming. 1, 3, 5.1.1

Burstein, A., G. Hanson, L. Tian, and J. Vogel (2018). Tradability and the labor-market

impact of immigration: Theory and evidence from the u.s. Working paper. 1

Chand, S. and M. A. Clemens (2019). Human captial investment under exit options: Evi-

dence from a natural quasi-experiment. IZA Discussion Papers No. 12175. 15

Clemens, M. A. (2014). Does development reduce migration? International Handbook on
Migration and Economic Development, 152-185. Robert E.B. Lucas (ed.) Cheltenham:
Edward Elgar Publishing. 1

32



Clemens, M. A., C. E. Montenegro, and L. Pritchett (2016). Bounding the price equivalent

of migration barriers. 1

Cox-Edwards, A. and M. Ureta (2003). International migration, remittances, and schooling:

evidence from el salvador. Journal of Development Economics 72(2), 429-461. 6.3

Dinkelman, T. and M. Mariotti (2016). The long run effect of labor migration on human cap-
ital formation in communities of origin. American Economic Journal: Applied Economics.

2

Eaton, J. and S. Kortum (2002). Technology, Geography and Trade. FEconometrica 70,
1741-1779. 1, 3, 3.1

Filmer, D. and L. Pritchett (2001). Estimating wealth effects without expenditure data - or
tears: An application to educational enrollments in states of india. Demography 38(1),
115-132. 4.2

Gibson, J.; D. McKenzie, and S. Stillman (2010). How important is selection? experimen-
tal vs. non-experimental measures of the income gains from migration. Journal of the

FEuropean Economic Association. 1

Gibson, J., D. McKenzie, and S. Stillman (2011). The impacts of international migration on
remaining household members: Omnibus result from a migration lottery program. Review
of Economics and Statistics 93(4). 6.3

Gibson, J., D. McKenzie, and S. Stillman (2014). The development impact of a best practice

seasonal migration policy. Review of Economics and Statistics. 6.3

Hanson, G. (2007). Emigration, remittances, and labor force participation in mexico. Inte-
gration and Trade Journal 27, 73-103. 19

Hsieh, C.-T., E. Hurst, C. Jones, and P. Klenow (2019). The allocation of talent and us

economic growth. FEconometrica. forthcoming. 1, 3

Kinnan, C.; S.-Y. Wang, and Y. Wang (2019). Access to migration for rural households.

American Economic Journal: Applied Economics. 2

Lagakos, D., M. Mobarak, and M. Waugh (2019). The welfare effects of encouraging rural-

urban migration. Working Paper. 1

Llull, J. (2018). Immigration, wages, and education: A labor market equilibrium structural
model. The Review of Economic Studies 85(3), 1852-1896. 1

33



Lopez-Cordoba, E. (2005). Globalization, migration, and development: The role of mexican

migrant remittances. Economia 6(1). 2

Mahajan, P. and D. Yang (2019). Taken by storm: Hurricanes, migrant networks, and u.s.

immigration. Ameriican Economic Journal: Applied Economics. 3

McCormick, B. and J. Wahba (2001). Overseas work experience, savings and entrepreneur-

ship amongst return migrants to ldcs. Scottish Journal of Political Economy. 19

McKenzie, D. and H. Rapoport (2010). Self-selection patterns in mexico-us migration: the

role of migration networks. The Review of Economics and Statistics 92(4), 811-821. 2

McKenzie, D. and H. Rapoport (2011). Can migration reduce educational attainment?

evidence from mexico. Journal of Population Economics 24(4), 1331-1358. 15

McKenzie, D., C. Theoharides, and D. Yang (2014). Distortions in the international migrant
labor market: evidence from filipino migration and wage responses to destination country

economic shocks. American Economic Journal: Applied Economics 6(2), 49-75. 4.1

Mendola, M. (2008). Migration and technological change in rural households: Complements
or substitutes? Journal of Development Economics 85(1-2), 150-75. 19

Mesnard, A. (2004). Temporary migration and capital market imperfections. Ozford Eco-

nomic Papers. 19

Orrenius, P., M. Zavodny, J. Canas, and R. Coronado (2010). Do remittances boost economic
development? evidence from mexican states. Federal Reserve Bank of Dallas Working
Paper Series (1007). 2

Radelet, S. and J. Sachs (1998, August). The onset of the east asian financial crisis. NBER
Working Paper (6680). 5.2.1

Shrestha, S. (2017). No man left behind: Effects of emigration prospects on educational and

labor outcomes of non-migrants. FEconomic Journal. 15

Taylor, J., S. Rozelle, and A. de Brauw (2003). Migration and incomes in source communities:
a new economics of migration perspective from china. Economic Development and Cultural

Change. 19

Theoharides, C. (2018). The unintended consequences of migration policy on origin-country

labor market decisions. 2

34



Theoharides, C. (2019). Manila to malaysia, quezon to qatar: International migration and

the effects on origin-country human capital. Journal of Human Resources. 2, 8, 6.3, A.1

Winkler, W. E. (2004). Methods for evaluating and creating data quality. Information
Systems 29(7), 531-550. A.1

Woodruff, C. and R. Zenteno (2007). Migration networks and microenterprises in mexico.
Journal of Development Economics 82(2), 509-528. 19

Yang, D. (2006). Why do migrants return to poor countries? evidence from philippine mi-
grants’ responses to exchange rate shocks. The Review of Economics and Statistics 88(4),
715-735. 1, 19

Yang, D. (2008). International migration, remittances, and household investment: Evidence

from philippine migrants’ exchange rate shocks. Economic Journal 118, 591-630. 1, 6.3
Yang, D. (2011, Summer). Migrant remittances. Journal of Economic Perspectives. 1

Yang, D. and H. Choi (2007). Are remittances insurance? evidence from rainfall shocks in
the philippines. World Bank Econ. Rev. 21(2), 219-248. 19

35



Figure 1: Spatial Distribution of Migrant Earnings Shock Across Philippine Provinces
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Notes: Figure presents ranges of residual migrant earnings shock (earnings-weighted exchange rate shock times baseline
migrant earnings per capita) after partialling-out main effects of earnings-weighted exchange rate shock and baseline migrant
earnings per capita.
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Figure 2: Change in Provincial Asset Index on Migrant Earnings Shock

Assets residual
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Notes: Nonparametric regressions (biweight kernel, bandwidth=0.1, degree=0, pwidth 0.2) of change in residual household
asset index (average of 2000 and 2010 minus 1990) on residual migrant earnings shock (earnings-weighted exchange rate shock
times baseline migrant earnings per capita). Residuals taken from regression of variable on earnings-weighted exchange rate
shock and baseline migrant earnings per capita. Solid line is nonparametric regression estimate. Gray area is 90 percent
confidence interval.
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Figure 3: Change in Provincial Years of Schooling (of Children Aged 7-12) on Migrant
Earnings Shock

(a) True impact: change from pre-shock (1990 and 1995 average)
to post-shock (2000 and 2010 average)
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Residual migrant earnings shock

(b) Placebo experiment: change in pre-shock period (1995 minus
1990)
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Notes: Nonparametric regressions (biweight kernel, bandwidth=0.1, degree=0), of residual years of schooling on residual
migrant earnings shock (earnings-weighted exchange rate shock times baseline migrant earnings per capita). Residuals taken
from regression of variable on earnings-weighted exchange rate shock and baseline migrant earnings per capita. Solid line is
nonparametric regression estimate. Gray area is 90 percent confidence interval.
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Figure 4: Model Validation and Contribution of Education Channel in Migrant Flows

(a) Model Validation: Predicted migrant flows

3
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Predicted Migrant Flows (Model)

Notes: Figure plots the predicted flows of migrants from the regression in panel
(c) of Table 2 (vertical axis) vs the predicted flows as determined by the
components of Equation (10). The red line has an angle of 45 degrees. Each point
represents a province.

(b) Contribution of Education Channel in Migrant Flows

Importance of Education in Long-run Migrant Flows
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Share of Long-run Flows Due to Education Channel
kernel = epanechnikov, bandwidth = 0.0303

Notes: Figure plots the contribution of the education channel in predicting
Alsot Ek(/"k\ost*"kout)
Flowsot

migrant flows:
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Figure 5: Model Validation and Contribution of Education Channel in Migrant Earnings

(a) Model Validation: Predicted migrant earnings per capita
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Predicted Migrant Earnings per cap (Model)

Notes: Figure plots the predicted migrant earnings per capita from the regression
in panel (a) of Table 2 (vertical axis) vs the predicted flows as determined by the
education and exchange rate components. The red line has an angle of 45 degrees.
Each point represents a province.

(b) Contribution of Education Channel in Migrant Earnings per
capita

Importance of Education in Long-run Migrant Earnings

T T T T T

Share of Long-run Earnings Due to Educational Attainment
kernel = epanechnikov, bandwidth = 0.0110

Notes: Figure plots the contribution of the education channel in predicting
migrant earnings per capita.
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Table 1: Summary Statistics

Shock Variables Mean  Std. Dev. Min Max Obs.
Shock to Migrant Earnings per Capita (ERshock , *MigEarn ,y) -0.014 0.129 -0.370 0.561 82
Earnings-weighted Exchange Rate Shock (ERshock ) 0.410 0.045 0.204 0.511 82
Migrant Earnings per Capita (MigEarn ) 4.263 3.275 0.838 12.611 82

Household Asset Index -0.316 0.811 -1.985 3.164 246

Years of Schooling
Age 7-18 4.880 0.573 3.132 6.123 328
Age 7-12 2.776 0.332 1.758 3.508 328
Age 13-15 6.401 0.619 4.337 7.706 328
Age 16-18 8.196 0.951 4.804 10.355 328
Age 19-24 9.049 1.109 5.259 11.907 328
Share skilled (13 or more years of education) 0.173 0.064 0.021 0.347 328
Share migrants skilled (13 or more years education) 0.348 0.143 0.039 0.763 328

New Migrant Contracts

Total (% of 1990 population) 0.348 0.269 0.011 1.540 328
Professional Jobs (share of new contracts) 0.139 0.076 0.000 0.606 328
Production Jobs (share of new contracts) 0.343 0.126 0.060 0.735 328
Service Jobs (share of new contracts) 0.145 0.107 0.007 0.809 328
Labor Supply
Labor Force Participation Rate, age 25-64 0.770 0.068 0.517 1.000 6,159
Labor Force Participation Rate, age 16-24 0.526 0.104 0.157 1.000 6,159
Employment Rate, age 10-15 0.129 0.123 0.000 0.943 6,159
International Migration Rates (share of total population)
Total, age 25-64 0.026 0.020 0.000 0.195 6,159
Total, age 16-24 0.009 0.011 0.000 0.161 6,159
1990 Population (in 1000s) 735.869 606.314 14973 2741.496 82

Notes: Unit of observation is province. Shock variables are constructed from POEA/OWWA dataset and other sources (see
text). Shock to Migrant Earnings per Capita constructed from demeaned component variables (ERshock,, and MigEarn ).
Years of schooling and asset data are from Census (82 provinces; assets available in 1990, 2000, 2010; years of schooling
available in 1990, 1995, 2000, 2010). New migrant contracts are from the POEA/OWWA dataset. Labor force participation
and migration outcomes are from Labor Force Survey (77 provinces, quarterly data, 1992-2011). Age specific variables are
out of the province population in that age group.

41



Table 2: Impact of Migrant Earning Changes on Migrant Earnings, Assets, Education and
Flows of New Migrants

Regressions

!Z)ependen.t variable (periods included ~ Mean (std. de\(.) of  No ci)ln)trols Contf’i)ls for Number of
in regression) dependent variable heterogeneous province obs.
trends
(a) Migrant earnings (1993, 2007, 2008, 2009)
Migrant earnings per capita 5.254 8.889*** 9.794** 328
in province (4.261) (3.316) (4.295)
Earnings per migrant 401.431 629.001*** 734.578** 328
(317.901) (199.192) (314.474)
(b) Education (1990, 1995, 2000, 2010)
Ages 7-18 4.880 0.680*** 0.767**=* 328
(0.573) (0.187) (0.209)
Ages 19-24 9.049 0.583** 1.311%** 328
(1.109) (0.239) (0.418)
(c) New contracts (1993, 2007, 2008, 2009)
New migrant contracts 0.003 0.009** 0.009** 328
(0.003) (0.004) (0.004)
(d) Assets (1990, 2000, 2010)
Asset index -0.306 2.059*** 1.160*** 246
(0.809) (0.521) (0.438)

Notes: All regressions include province and year fixed effects. Controls for heterogeneous province trends are: for panel
(@), (c) and (d), baseline controls interacted with linear annual time trend; for panel (b), province-specific linear annual
time trend. The baseline controls use 1990 data and include: average years of schooling for 7 to 18 year olds, average
female employment rate for 25 to 64 year olds, average male employment rate for 25 to 64 year olds, share of households
that are rural, the asset index, the share of individuals working in household enterprises, and the population. Panel (a) and
(c) use 1993, 2007, 2008, and 2009 data from POEA/OWWA dataset. Panel (b) and (d), are from Philippine Census.
Asset index is calculated from the 1990, 2000, and 2010 Philippine Censuses as first principal component of indicators
for: radio, tv, refrigerator, phone, running water, electricity, trash collection, uses wood fuel to cook, uses a high quality
fuel to cook, flush toilet, house has metal roof, house has brick walls, household owns land, and household owns home.
For panel (a) and (c) post equals 1 in 2007-2009, in panel (b) and (d) post equals 1 in 2000 and 2010, and O otherwise.
Robust standard errors are clustered at the province level. *** indicates significance at the 1% level. ** indicates
significance at the 5% level * indicates significance at the 10% level.
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Table 3: Impact of Migrant Earning Changes on Skill Share of Workforce

Regressions
Dependent variable (periods included Mean (std. dev.) @) @ Number of
in regression) of degendenl No controls Controls for obs.
variable heterogeneous
province trends
(a) Share skilled (1990, 1995, 2005, 2010)
Full population 0.173 0.0858*** 0.0464* 328
(0.0637) (0.0245) (0.0259)
Migrants 0.349 0.344%** 0.313%** 328
(0.143) (0.0653) (0.0898)
(b) Migrant Occupations (1993, 2007, 2008, 2009)
as a percent of 1990 working-age population:
Professional 0.049 0.449%** 0.410%** 328
(0.057) (0.101) (0.092)
Production 0.130 0.387** 0.446%** 328
(0.136) (0.158) (0.171)
Service 0.145 0.032 0.06 328
(0.107) (0.136) (0.125)
as a share of new migrant contracts:
Professional 0.139 0.416%** 0.221* 328
(0.076) (0.136) (0.129)
Production 0.343 0.008 -0.002 328
(0.126) (0.077) (0.093)
Service 0.454 -0.368%** -0.159 328
(0.159) (0.112) (0.115)

Notes: All regressions include province and year fixed effects. Controls for heterogeneous province trends are:
for panel (a) province-specific linear annual time trend; for panel (b) baseline controls interacted with linear
annual time trend. Share skilled defined as having 13 or more years of education in the Census data. Migrant
occupations are from the POEA/OWWA dataset. *** indicates significance at the 1% level. ** indicates
significance at the 5% level * indicates significance at the 10% level.
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Table 4: Impact of Migrant Earnings Shocks on Firm Production and Labor Supply

Y 4 Regressions
. ;:1’11. )(i)t)‘" @ @ Number of
Dependent variable depen dén ‘ No controls Province- obs. ’
variable specific linear
time trends
(a) Firm production
Log total revenue 14.79 -0.306 0.699 1388
(1.527) 0.774) (1.091)
Log value of exports 0.264 -0.0272 -0.227 1388
(0.709) (0.343) (0.515)
Log total inventories 9.698 0.419 2.139 1388
(3.079) (1.910) (2.528)
Log total employment 2.785 0.061 0.069 1388
(1.024) (0.401) (0.558)
Log gross salaries and wages 11.96 -0.318 -2.186 1388
(2.751) (1.227) (2.604)
Log total hours worked 9.541 -0.665 -1.086 1388
(2.010) (0.785) (1.666)
(b) Household and small entreprenuership, adults (aged 25-64)
Private household enterprise 0.0248 0.007 0.006 6159
(0.094) (0.0097) (0.0138)
Self employed 0.300 -0.056 0.009 6159
(0.094) (0.0395) (0.0267)
Employer of other employees 0.0326 0.038* -0.009 6159
(0.094) (0.0225) (0.0172)
Family employment 0.0909 -0.119%** -0.051 6159
(paid or unpaid) (0.094) (0.0380) (0.0442)
(¢) Domestic labor supply (no migrants)
Labor force participation, adults 0.763 -0.064* 0.021 6159
(aged 25-64) (0.070) (0.033) (0.041)
Labor force participation, young adults 0.521 -0.046 -0.077 6159
(aged 16-24) (0.105) (0.064) (0.054)
Employment rates, children 0.129 -0.039 -0.033 6159
(aged 10-15) (0.123) (0.067) (0.061)

Notes: All regressions include province fixed effects, year fixed effects, baseline migrant earnings per capita times
post, and weighted-average exchange rate shock times post. Regressions in column 2 include province-specific
linear time trends. Manufacturing firm production, panel (a), data are from the Annual Survey of Philippine
Business and Industry (ASPBI). The sample only includes province-year observations that have more than 3 firms
recorded in the year. Employment outcomes and household entreprenuership data are from the Philippine Labor
Force Survey, and cover the years 1992-2011. The unit of observation is the province-quarter-year. Labor force
participation rate is share in the labor force out of total population in the age group. Employment rate is share
working out of total population in age group. International migrants are excluded in calculation of outcome variables
in panel (c). Post equals 1 in 1997, quarter 3 to 2011, and 0 in 1992-1997, quarter 2. Robust standard errors are
clustered at the province level. *** indicates significance at the 1% level. ** indicates significance at the 5% level
* indicates significance at the 10% level.
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Online Appendix

A Data Appendix

A.1 Migration Data

Calculation of key variables in our analyses (the migrant-earnings-weighted exchange rate
shock and migrant earnings per capita from each Philippine province) requires unusual data
on migrant earnings and migrant overseas locations by province. To calculate these vari-
ables, we obtained two unique administrative datasets from agencies of the the Philippine
government. The Philippine Overseas Employment Administration (POEA) is tasked with
approving migrant contracts and providing exit clearance. They maintain a rich database
on all new contract migrants, including data on name, date of birth, sex, marital status, oc-
cupation, destination country, employer, recruitment agency, salary, contract duration, and
date deployed. The detailed occupations are also classified into broad occupation categories
by the POEA. The Overseas Worker Welfare Administration (OWWA) is responsible for
the welfare of overseas workers and their families, and all migrants are required to register
with OWWA. OWWA maintains a database that includes migrants’ name, date of birth,

sex, destination country, date deployed and home address in the Philippines.

To create a dataset that includes migrant wages, destination, and province of origin, we
combine the datasets from POEA and OWWA using fuzzy matching techniques (Winkler,
2004) for the years 1993, 2007, 2008, and 2009. In the pre-shock (pre-1997) period, we use
only data from 1993 work contracts for this calculation because it has the fewest missing
values for migrant origin address in the OWWA data (86% non-missing) of all pre-crisis years
(1992-1996). In the post-shock (post-1997) years, we use only the 2007-2009 contract data
because in order to create migrant earnings per capita, we later match these data with the
2007 and 2010 Philippine Census, as discussed below. We match the POEA and OWWA
data using first name, middle name, last name, date of birth, destination country, sex, and

year of departure. We achieve a match rate of 95%.

Using the matched dataset, we then calculate the share of total province-level migrant an-
nual earnings from each destination country in 1993. We aggregate migrant wages in each
destination-province, and then divide these destination-province specific wage totals by the
total migrant wages for the province. The wage shares are then used to create the earnings-

weighted exchange rate shock, and the wage returns to skill. All wages are in thousands of



real 2010 Philippine pesos.

To calculate migrant earnings per capita, we calculate total migrant earnings from the
province by multiplying average province earnings in 1993 by the number of migrants in
a given province reported in the 1995 Census. Since the POEA data only includes new
hires, we used data from the Census to aggregate to total migrant earnings in the province
(the Census includes all migrants, not just new hires). We then divide by the 1995 province
population, obtaining migrant earnings per capita prior to the 1997 shock. We go through
a similar calculation for migrant earnings per capita in 2007, 2008, and 2009. For each year,
we calculate average migrant earnings from the POEA/OWWA data. We then multiply by
the total number of migrants in the 2007 Census (for 2007 migrant earnings per capita), in
the 2010 Census (for 2009 migrant earnings per capita), or the average of the 2007 and 2010

Census (for 2008 migrant earnings per capita).

We use the POEA/OWWA classification of broad occupation categories to create migration
rates by occupation. There are three broad categories we examine: (1) Professional occupa-
tions include performing artists, engineers, medical professionals and teachers, among other
professions. (2) Service workers are usually caretakers and caregivers, cooks and waiters, and
domestic helpers among other occupations. (3) Production workers comprise of brick-layers
and carpenters, electrical workers, and plumbers among other occupations. Together, these

three categories cover about 94 percent of migrant contracts.

There is one caveat with using the home address variable to calculate province-level wages:
the home address variable in the OWWA data includes municipality, but not province. Out
of 1630 municipalities in the Philippines, 332 have ambiguous names that are used in more
than one province. This accounts for between 10 and 19% of migration episodes depending
on the year. Thus, to calculate province-level variables, we assign municipalities with such
duplicate names their population share of the total wages across municipalities with the same
name. In addition, a small minority of migrants fail to report municipality in the OWWA
data (14% in 1993). Theoharides (2019), who also uses the matched POEA/OWWA dataset,
shows that municipalities appear to be missing at random, so we simply drop observations

with missing municipalities from our analysis.

A.2 Census Data

We created a panel of schooling and asset outcomes using the 1990, 1995, 2000, and 2010
Philippine Census of Population from the Philippine Statistical Authority. Each census
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wave includes 100% of the non-institutionalized Philippine population. In each round of the
census, we take the average within the province across all households (for the asset index)

or individuals within age groups (for years of schooling).

To study the impact on the skill composition of jobs, we use information on occupations and
educational attainment from the Survey of Overseas Filipinos (SOF). The survey ask families
about the education and occupations of household members, and we calculate an average
education level for each occupation in the Philippine Standard Occupational Classification
(PSOC), which we match to the Census data.

A.3 Labor Force Survey Data

Data on employment rates are from the 1992-2011 quarterly Philippine Labor Force Survey
(LFS). The LFS is widely used by the Philippine Statistical Authority (PSA) to calculate offi-
cial government statistics, such as employment statistics, as well as by academic researchers.
The data are collected in January, April, July, and October. We have five years of pre-shock
data, and 14 years of post shock data. The first two quarters of 1997 are assigned to the
pre-shock period, while the latter two quarters of 1997 are considered post-shock. Each sur-
vey round includes approximately 200,000 individuals and 44,000 households, and includes
sampling weights.2> One-quarter of households are rotated out of the sample in each quarter,

and the data are repeated cross-sections.

Labor force participation, international migration status, and employment-related variables
are available for all household members aged 15 and above, while employment status is avail-
able for individuals age 10 and above. Individuals are defined as employed if they did some
work, even for an hour, during the past week. Households are asked about migrant mem-
bers and their demographics, but employment status is not asked about migrant members.
We assume that all household members who are currently overseas on a work contract are
employed. We calculate the employment rate by dividing by the province population in a
given age-gender group. We also create variables for the share of employed workers engaged
in each employment class out of the province population. Labor supply outcomes in Table

4 exclude international migrants in the rate calculations.

25More technical details on the LFS can be found here: https://psa.gov.ph/content /technical-notes-labor-force-survey-1fs
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A.4 Firm Production Data

Data on firm revenue, exports, inventories, employment, hours and compensation are from
the Annual Survey of Philippine Business and Industry (ASPBI). This is a sample-survey
covering the entire country. We obtain data between 1988 and 2015 only for province-year
observations that had more than 3 manufacturing firms in their survey. This means that
at most we have information for about 76 (out of 82) provinces, and some years have fewer
observations. Yet, to the best of our knowledge, this is the longest detailed comprehensive
panel of firm activity. The survey uses the official List of Establishments (LE) as their sam-
pling frame. An establishment is the unit of enumeration in the survey, defined to be an
“economic unit under a single ownership or control." The sampling design is stratified sys-
tematic sampling with employment size-group as the stratification variable. In our analysis,
we use sample weights when examining the ASPBI data. Unweighted regressions produce

qualitatively similar results.

Our main variables of interest include employment (the number of workers on payroll in
November of the survey year) and number of hours workers by production workers (including
wait time and overtime, but excluding sick and vacation leave). Revenue includes cash
received for goods sold and services rendered, while inventories refer to the stock of goods

by and under the control of establishment regardless of where the stocks are located.

B Additional Empirical Analyses

B.1 Persistence of exchange rate shocks and migration patterns

We present here empirical analyses of the persistence of exchange rate shocks and of overseas

migration destination patterns from Philippine provinces.

We first provide evidence of long-run persistence of the exchange rate shocks generated by
the Asian Financial Crisis. In Online Appendix Table A3, we test whether the initial (short
run) exchange rate shock persists over three and thirteen years after the shock. In Columns 1
through 3, we regress the three-year (1997-2000) change in the exchange rate on the one-year
(1997-1998) change in the exchange rate. The shocks are persistent across various country
subsamples (all countries, as well as only countries with large numbers of Filipino migrants).

Columns 4 through 6 show the correlation of the 13-year (1997- 2010) and one-year exchange
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rates, showing that the exchange rate shocks are also highly persistent over this longer time

window.

Also crucial to the analysis is that the destinations of migrants from particular provinces (and
thus the locations of their overseas earnings) show persistence or “stickiness” over time. We
provide evidence of persistence in origin-province/overseas-destination in Online Appendix
Table A4. In Online Appendix Table A4, we first show that total province-level international
migration rates are highly persistent: when regressing post-shock (2000 or 2010) migration
rates on the initial (1995, pre-shock) migration rate, the coefficient on the initial migration
rate is highly statistically significant and the regression with this single RHS variable has
a very high R-squared (close to 0.8). Online Appendix Table A4 then tests persistence of
specific overseas destinations by province. We run one regression for each of the top 20
pre-shock overseas destinations, regressing the share of the province’s population migrating
to the destination in 2009 on the corresponding share in 1995. Each row presents the
coefficient on the 1995 share. The positive and statistically significant coefficients indicate
strong persistence in overseas destinations at the province level: knowing a province’s pre-
shock migrant destination pattern has strong predictive power for its post-shock destination
pattern. While not every coefficient in this set of 20 is statistically significant at conventional
levels (three are not), a test of joint significance of these 20 coefficients rejects the null of no

statistical relationship (p-value<0.001).

C Details behind pre-trends, other channels, and se-

lection biases

In this section, we provide additional discussion and empirical analyses to address key con-

cerns related to causal identification.

C.1 Omitted variable bias

Most prominently, there are concerns of omitted variable bias: third factors could be corre-
lated with the shock and changes in key outcomes. To address omitted variable concerns,
all our regression specifications focus only on the interaction between ER shock and base-
line migrant earnings per capita as the right-hand-side variable of interest. Second, we give
the most weight to regression specifications that include province-specific linear time trends.

In all results tables, we directly compare coefficient estimates from regressions that do not



(column 1) and do (column 2) include these strong controls for heterogeneity in time trends
across provinces; coefficient estimates are stable across these specifications for most key

outcomes.

In addition, for most outcomes we can run “placebo” experiments in the pre-shock period
to show that changes in outcome prior to the shock have no relationship with the future
shock to migrant earnings per capita. This is a partial test of the parallel-trend assumption
underlying difference-in-differences.?® In Online Appendix Table A9 we present coefficient

2T 'We keep only observations prior to the June 1997

estimates from placebo experiments.
shock, and partition the pre-shock observations in to an earlier “control” period and a later
“false treatment” period. We run regressions where Post;=1 in this “false treatment” period,
and 0 otherwise. We also show non-parametric relationships for different education outcomes
in the pre-period in Figures 3b, A3b and A4b. No patterns emerge in this analysis that mirror
our main results; trends in key outcome variables in the pre-1997 period do not appear to
be related to the size of their (future) shocks to migrant earnings per capita. We take this

as support of validity of the parallel trend assumption.

C.2 Channels other than migrant earnings

A key question is whether the shock variable we construct affects outcomes only via its effect
on migrant earnings, or whether other channels might be operative. In particular, trade or
foreign direct investment (FDI) patterns (between Philippine provinces and overseas desti-
nations) might reflect migration patterns. It is imaginable that positive shocks to migrant
earnings per capita might be collinear to some degree with shocks to domestic earnings due
to increased trade and FDI. Our results are inconsistent with trade- and FDI-mediated ef-
fects, however, since the shock does not lead to increases in domestic employment rates, nor
the value of firm production (Table 4). Indeed, we directly estimate the effects on exports
for manufacturing firms in Table 4 and fail to find any detectable changes. In Online Ap-
pendix Table A10, we present impacts on employment rates (share of population working)
of adults (age 25-64) and young adults (age 16-24), in total and by gender.?® Coefficients in
nearly all regressions are small in magnitude (and actually negative for young adults) and

not statistically significantly different from zero.?

26Data are not available for us to be able to run these placebo experiments for the household asset index (only one pre-shock
year is available, the 1990 Census), and migrant contracts (only available pre-shock year is 1993).

2"These complement the nonparametric plots of placebo experiments in section 6.3.

28In Table 4, discussed previously, we presented regressions for labor force participation rates in these age groups. Impacts
on employment rates for children (age 10-15) were already shown in Table 4.

29The exception is the negative and statistically significant coefficient in the regression for male adults, which declines to zero
and loses statistical significance when province-specific linear time trends are added to the regression in column 2.
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C.3 Selection bias

Finally we address the possibility of selection bias: changes in the composition of households
or individuals across rounds of data (since we have a panel of localities, not a panel of house-
holds or individuals). We check for the possibility of selection bias via internal migration
by examining the impact of the migrant earnings shock on internal migration rates. Results
are in Online Appendix Table A11. We find no large or statistically significant relationship

between internal migration and the shock.

D Model Derivations

D.1 Deriving share of flows from o to d

Wages for workers are as defined in the text, to be:

—_—~—

Wiodst = 'wsthw)(dt(1 - Todst)Qideodt = WqostYid (27>

Workers will pick the destination with the highest value of w;,gsr = %qid. The probability
that they pick destination 1 is given by:

Tost = Pr [El\o;(h > U/}c-i’\o;th’] vd' #1

— Pr {qd/ < wﬁ’fiql} vd # 1
Wq ost
dF
- / d (q17 141, . 5 aDQD) d(h (28)
q1

where we define ay = wios We assume that the abilities are distributed with the following

d’ost
Frechet distribution:
F(q1,...qp) = exp{ [Z q; ] } (29)

So the derivative of the CDF is given by:

Cfi—g =0q 0 exp{ [Z q ] } (30)

This derivative evaluated at (q1, a1q, ...... ,apqp), allows us to determine the probability of
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choosing destination 1:

Tlost = / 0g~" exp{ [Z (adQ>_6] }dq

(31)

The third line comes from the properties of the Frechet distribution, where we know that
the term in the integral of the second line is simply the PDF with a shape parameter 6,
and a scale parameter S5 a7% Expanding on the definitions for wgyy, and including the

subscripts, we have:
Fdost = (wdstEth(l - Todt)Eodt)g ; (32)
Zk (Wrst EX gt (1 — Tore)€okt)

D.2 Extensions on Education Responses

Non Credit Constrained Households and Changes in Returns: Non constrained
households may also respond to exchange rate shocks. Exchange rate shocks may not change
the returns to education as they change both the educated and non-educated wage. For those
who are not constrained, we derive that for a cost of education = p;S + p2S?, the optimal
amount of schooling does not depend on Y, but only on the returns to education:

W' (8)a(1 — Taost) B X a1Gia — P1

S = 33
Z o (33)

where S} are the years of schooling for unconstrained households. The average education

levels of non-constrained households from origin o to destination d are:

v _ W(8)al = Taost) EXam g, ' — p1 (34)
od 2p2
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And the average change in education for unconstrained households from origin o is:

=141
w'(8)g(1 — 74 Ethﬂ"+ I'—p
S}; _ E Sodﬂ-dot _ § ( ) ( 0575) dot (35)
P P 2p2
-1 -1
Since 27u — — 7w e know that:
ince xp%- = —F%., We know that:

w/(s)d(l - Tdost)gﬂ-dotr AEX g
ASy = 36
’ ; 2ps EXy (36)

If 9 fraction of the population is credit constrained, then the education response will also
depend on . Notice that for unconstrained households to respond, students must also expect

the exchange rate shocks to be permanent.

Constraints on borrowing from future: Setting b = 0 represents completely constrained

—Rb AEX g

households. For partially binding credit constraints., we know AS = () BN By
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E Additional Tables and Figures

Figure Al: Exchange Rate Shocks Due to 1997 Asian Financial Crisis
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Figure A2: Migrant Flows at Recruitment Agencies at the Origin-Destination Level
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recruitment agencies on the horizontal axis. In panel (a) and (c¢) we plot the Log(Number of Recruitment Agencies) on the
horizontal axis. In panel (b) and (d) we plot the Log(Hirschman-Herfindahl Index of Agencies) on the horizontal axis. Panel
(a) and (b) are for 1993, whereas panel (b) and (d) are averaged over the 2007-9 period. The data are at the
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Figure A3: Change in Provincial Years of Schooling (of Children Aged 7-18) on Migrant
Earnings Shock

(a) True impact: change from pre-shock (1990 and 1995 average)
to post-shock (2000 and 2010 average)
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(b) Placebo experiment: change in pre-shock period (1995 minus
1990)
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Notes: Nonparametric regressions (biweight kernel, bandwidth=0.1, degree=0), of residual years of schooling on residual
migrant earnings shock (earnings-weighted exchange rate shock times baseline migrant earnings per capita). Residuals taken
from regression of variable on earnings-weighted exchange rate shock and baseline migrant earnings per capita. Solid line is
nonparametric regression estimate. Gray area is 90 percent confidence interval.
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Figure A4: Change in Provincial Years of Schooling (of Children Aged 19-24) on Migrant
Earnings Shock

(a) True impact: change from pre-shock (1990 and 1995 average)
to post-shock (2000 and 2010 average)
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(b) Placebo experiment: change in pre-shock period (1995 minus
1990)
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Notes: Nonparametric regressions (biweight kernel, bandwidth=0.1, degree=0), of residual years of schooling on residual
migrant earnings shock (earnings-weighted exchange rate shock times baseline migrant earnings per capita). Residuals taken
from regression of variable on earnings-weighted exchange rate shock and baseline migrant earnings per capita. Solid line is
nonparametric regression estimate. Gray area is 90 percent confidence interval.
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Figure A5: Average Years of Education by Occupation
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Notes: Figure plots the density of the average years of education by occupation for 1993 and the 2007-9 period.

Xiv



Figure A6: Skilled-Unskilled Migration Probabilities
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Notes: Figure plots a binned histogram of the difference in migration probabilities by skill, across provinces in 1990. We
calculate the share of the skilled population that in the age-group 25-64 that is an overseas worker in destination d to be 7g,s.
We similarly do this for unskilled workers in m4,,. We then aggregate the difference across destinations, and plot
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Figure A7: Wage skill-premium among migrants
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Table Al: Top 20 Locations of Filipino Migrants Prior to Asian Financial Crisis

Average

Annual Exchange

Earnings Rate Shock Exchange Exchange
(000, Real (June 1997- Rate Shock: Rate Shock:

Destination % of Total 2010 Php) Oct 1998) 2000 2010
Saudi Arabia 41.85 305.93 0.52 0.69 0.72
Japan 16.09 1457.57 0.32 0.70 1.13
Taiwan 8.45 426.99 0.26 0.48 0.50
Hong Kong 7.31 379.98 0.52 0.67 0.71
United Arab Emirates 5.66 246.97 0.52 0.69 0.72
Malaysia 3.70 216.19 -0.01 0.12 0.34
Singapore 2.28 243.72 0.29 0.38 0.78
Italy 1.96 497.01 0.38 0.24 0.82
Qatar 1.85 217.71 0.52 0.69 0.72
Brunei Darussalam 1.71 271.96 0.30 0.38 0.78
Kuwait 1.24 366.61 0.50 0.65 0.80
United States 1.20 1903.52 0.52 0.69 0.72
Bahrain 1.17 275.66 0.52 0.69 0.72
Northern Mariana Islands 1.11 298.79 0.52 0.69 0.72
Libya 1.09 527.83 0.57 0.44 -0.41
Oman 0.49 267.11 0.52 0.69 0.72
Lebanon 0.34 177.74 0.55 0.76 0.79
Guam 0.32 1309.29 0.52 0.69 0.72
South Korea 0.26 546.72 -0.04 0.20 0.20
India 0.11 380.18 0.35 0.33 0.33
Other 2.41 484.43 0.34 0.16 0.25
Total 100.00

Notes: Average annual earnings (in thousands) calculated using data from POEA and
OWWA in 1993 and is based on 269,990 new migrant contracts in 1993. "Other" includes
all migrant destinations outside the top 20 (142 destinations). Exchange rate shock is change
in Philippine pesos (Php) per local currency unit prior to the Asian Financial Crisis. The
change is defined as the fractional change between July 1996-July 1997 and October 1997-
September 1998 (e.g., 10% appreciation is 0.1). The exchange rate shock in 2000 and 2010
are defined as the fractional change in the exchange rate between 2000 and 1997, and 2010
and 1997 respectively. Sources: POEA, OWWA, World Development Indicators.
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Table A2: Share of Households with Migrant Connections

% of households % of households

Migrants as % of

; with a migrant receiving
lat

Year bopuiation member remittances
1990 0.7% 3.2%

1991 17.6%
1994 19.8%
1995 1.1% 5.0%

1997 17.3%
2000 1.3% 5.2% 18.1%
2003 20.7%
2006 23.3%
2009 26.0%
2010 1.6% 6.3%

Source: Authors’ calculations from the Philippine Census (1990, 1995,
2000, and 2010) and the triennial Family Income and Expenditure
Survey (FIES) from 1991-2009 inclusive. Migrants as % of population
is number of individuals reported as migrants divided by total
population in Census. % of households with a migrant member is
fraction of all households reporting a migrant member in Census. % of
households receiving remittances is share of households receiving
remittances from overseas (not necessarily from a household member),
from FIES (nationally representative survey of households).
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Table A3: Persistence of Exchange Rate Shock

2000 Exchange Rate Shock 2010 Exchange Rate Shock
Destinations Destinations Destinations Destinations
All with >1000 with >5000 All with >1000 with >5000
destinations  migrants migrants  destinations  migrants migrants
Q) @) (3) “) (5) (6)

1997-1998 exchange rate shock 1.194%*%* 1.310***  0.840%*** 1.197%** 1.034%**% (.51 1%**
(0.068) (0.169) (0.117) (0.103) (0.316) (0.179)

N 163 41 25 163 41 25
R2 0.746 0.642 0.593 0.319 0.192 0.088

Notes: Results from regressions of the exchange rate shock through 2000 or 2010 on the 1997-1998 exchange
rate shock. Reported coefficients are the coefficient on the 1997-1998 exchange rate shock variable. Exchange
rate shocks are defined as Philippine pesos per local currency unit exchange rate in a given year, divided by the
1997 exchange rate minus 1. Robust standard errors are in parentheses. *** indicates significance at the 1% level.
** indicates significance at the 5% level * indicates significance at the 10% level.

Source: POEA, OWWA, and Census.
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Table A4: Persistence of Total OFW Rate

Panel A: Persistence of Total OFW Rate

2000 Migration Rate 2010 Migration Rate
€)) (@)
1995 Migration Rate 0.740%** 0.977***
(0.034) (0.055)
N 82 82
R2 0.779 0.797

Notes: The unit of observation is the province. Migration rates are the number of migrants in province j out of the total population in
province j. Outcome variables are reported in the column headings. Robust standard errors are in parentheses. *** indicates
significance at the 1% level. ** indicates significance at the 5% level * indicates significance at the 10% level.

Panel B: Persistence of Migrant Shares Over Time

Bahrain 0.796%**
(0.161)
Brunei Darusssalam 0.209%*
(0.095)
Guam 1.149%**
(0.157)
Hong Kong 0.885%**
(0.072)
India 0.453
(0.584)
Italy 0.466***
(0.031)
Japan 0.027***
(0.005)
Kuwait 0.642
(0.581)
Lebanon -0.000
(0.000)
Libya 1.009%***
(0.184)
Malaysia 0.046%**
(0.013)
Northern Mariana Islands 0.022%**
(0.004)
Oman 0.725%**
(0.271)
Qatar 2.573***
(0.442)
Saudi Arabia 0.698***
(0.128)
Singapore 0.856%**
(0.311)
South Korea 0.034**
(0.013)
Taiwan 0.419%***
(0.107)
United Arab Emirates 1.521%**
(0.308)
United States 0.2]12%**
(0.029)
P-val.: Joint signif. of all coeffs. 0.000

Notes: The unit of observation is the province. N=82. Reported coefficients are from regressions of the number of migrants from
province j going to a given destination in 2009 divided by the population in province j regressed on the the number of migrants from
province j going to a given destination in 1995 divided by the population in province j. Results are reported for the top 20 pre-shock
migrant destinations. Robust standard errors are in parentheses. Bottom row of the table reports the p-value on a F-test of joint
significance of the migrant shares in 1995 from a seemingly unrelated regression (SUR) model. *** indicates significance at the 1%
level. ** indicates significance at the 5% level * indicates significance at the 10% level.
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Table A5: Estimating 6 using Poisson Pseudo-maximum Likelihood

Change in Migrant Flows Earnings
Log(EX Rate Change) 3.424%* 3.024*

(1.808) (1.748)
Log(Migrants) -0.317* -0.268**

(0.168) (0.113)

Observations 23,127 258 7,684 7,282
Specification Origin-Dest-Skill Destination-Skill PPML IV PPML
Clusters Origin Destination ~ Destination Origin Destination Bootstrap
Fixed Effects Origin x Skill Skill Origin Destination Skill Origin Destination Skill
Theta 3.155% 3.728%*
Std Error (1.670) (1.568)

Notes: PPML estimates of theta. First two columns estimate theta using the migration response to a destination shock.
Last two columns study the wage change as migrant flows increase -- the estimate of theta is the negative reciprocal of
the coefficient reported in the last 2 rows. Migrant earnings and migrant flows are from the POEA/OWWA dataset. ***
indicates significance at the 1% level. ** indicates significance at the 5% level * indicates significance at the 10% level.
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Table A6: First Principal Component Loadings

Refrigerator 0.322
Television 0.3521
Radio 0.175
Water 0.2271
Phone 0.1736
Electricity 0.3305
Metal Roof 0.2944
Brick Walls 0.2339
Trash collection 0.2678
Wood Fuel 0.3414
High Quality Fuel 0.3476
Flush Toilet 0.2945
Home Ownership 0.1123
Land Ownership 0.0278

Notes: This table shows the principal component loadings
for each asset in the the asset index. Source: Philippine
Census.
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Table A7: Correlates of shock variables

Exchange Rate ~ Exchange Rate

Shock times Shock times
Exchange Rate  Migrant Earnings Migrant Earnings Migrant Earnings
Shock Per Capita Per Capita Per Capita
(1) @ 3 )
Migrant Earnings Per Capita 0.008#** -0.003
(0.003) (0.008)
Exchange Rate Shock 11.825%%** -1.754%**
(4.475) (0.310)
Average Years of Schooling (ages 7-18) -0.064*** 0.947 0.220%%** 0.110%%*
(0.015) (0.581) (0.049) (0.039)
Female employment rate (ages 25-64) -0.116%** 0.679 0.265% 0.049
(0.040) (2.029) (0.144) (0.093)
Male employment rate (ages 25-64) -0.017 -1.483 0.048 -0.014
(0.036) (1.524) (0.118) (0.081)
Share rural 0.077* 5.769%** -0.141 0.122
(0.043) (1.949) (0.105) (0.091)
Asset index 0.006 3.107%** -0.108*** -0.035
(0.014) (0.468) (0.031) (0.029)
Rate of employment in enterprises -0.033 1.073 0.168 0.123
(0.062) (2.088) (0.171) (0.121)
Population (1000's) -0.000 0.000 -0.000 -0.000
(0.000) (0.000) (0.000) (0.000)
p-val.: joint significance of all coeffs. 0.000 0.000 0.000 0.000
N 82 82 82 82
R2 0.427 0.842 0.403 0.655
Mean Dependent Variable -0.000 -0.000 -0.014 -0.014

Notes: The outcome variables are indicated in the column headers, and are regressed on 1990 province
characteristics. Robust standard errors. *** indicates significance at the 1% level. ** indicates significance at the 5%
level * indicates significance at the 10% level.
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Table A8: Impact of Migrant Earnings Shocks on Years of Schooling Completed

Regressions
Dependent variable: Years of Meagegé;l‘diz‘;') of (1) ) Number of
schooling of ... variable No controls Province-specific obs.
linear time trends
Children aged 7-18 4.880 0.680%** 0.767*** 328
(0.573) (0.187) (0.209)
Children aged 7-12 2.776 0.484%*** 0.484%* 328
(0.332) (0.127) (0.188)
Females 2.874 0.495%** 0.506*** 328
(0.331) (0.122) (0.174)
Males 2.684 0.473%** 0.462** 328
(0.337) (0.134) (0.207)
Children aged 13-15 6.401 0.342%* 0.269 328
(0.619) (0.156) (0.279)
Females 6.656 0.310%** 0.304 328
(0.601) (0.155) (0.281)
Males 6.157 0.375%* 0.242 328
(0.649) (0.162) (0.288)
Children aged 16-18 8.196 0.217 0.998 328
(0.951) (0.259) (0.759)
Females 8.621 0.221 1.167 328
(0.977) (0.275) (0.789)
Males 7.795 0.262 0.875 328
(0.943) (0.264) (0.752)
Young adults, aged 19-24 9.049 0.583** 1.317%** 328
(1.109) (0.239) (0.418)
Females 9.447 0.532%* 1.314%%%* 328
(1.137) (0.263) (0.421)
Males 8.674 0.681%*** 1.383%** 328
(1.104) (0.232) (0.440)

Notes: All regressions include province fixed effects, year fixed effects, baseline migrant earnings per
capita times post, and weighted-average exchange rate shock times post. Regressions in column 2
include province-specific linear time trends. Average years of schooling are calculated from the 1990,
1995, 2000, and 2010 Philippine Censuses. Post equals 1 in 2000 and 2010, and 0 in 1990 and 1995.
Robust standard errors are clustered at the province level. *** indicates significance at the 1% level. **
indicates significance at the 5% level * indicates significance at the 10% level.
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Table A9: Falsification Tests (Test for Pretrends)

Fixed effects regressions. Columns 1 and 2 report coefficients (standard errors) on migrant earnings shock.

Regressions
D d bl Mean (std. dev.) of @ 2 Number of
ependent variable dependent variable  No controls Controls for obs.
heterogeneous

province trends
(a) Years of Schooling

Children aged 7-12 2.576 -0.233 -0.051 164
(0.270) (0.155) (0.180)

Females 2.666 -0.234 -0.037 164
(0.261) (0.154) (0.175)

Males 2.490 -0.233 -0.065 164
(0.283) (0.159) (0.189)

Children aged 13-15 6.155 -0.218 -0.041 164
(0.590) (0.223) (0.182)

Females 6.399 -0.313 -0.068 164
(0.554) (0.208) (0.186)

Males 5.921 -0.132 -0.005 164
(0.635) (0.245) (0.193)

Children aged 16-18 7.853 -0.540 -0.275 164
(0.920) (0.395) (0.341)

Females 8.244 -0.623 -0.261 164
(0.921) (0.406) (0.310)

Males 7.484 -0.446 -0.280 164
(0.935) 0.414) (0.401)

Young adults, aged 19-24 8.612 -0.394 -0.290 164
(1.047) (0.442) (0.330)

Females 8.955 -0.383 -0.260 164
(1.052) (0.496) (0.340)

Males 8.285 -0.394 -0.323 164
(1.061) (0.397) (0.343)

Share skilled in full population 0.196 0.0119 -0.0024 164
(0.024) (0.0185) (0.0199)

Share skilled migrants 0.302 0.120 0.0826 164
(0.095) (0.0759) (0.0969)

(b) Labor Supply

Labor force participation, adults 0.758 -0.035% -0.017 1693
(age 25-64) (0.075) (0.020) (0.029)

Labor force participation, young adults 0.545 0.041 -0.074 1693
(age 16-24) (0.115) (0.042) (0.086)

Employment rate, children 0.155 0.076* -0.059 1693
(age 10-15) (0.134) (0.046) (0.104)

Notes: All regressions include province fixed effects, year fixed effects, baseline migrant earnings per capita times post,
and weighted-average exchange rate shock times post. In panel (a), observations are at province/census-year level, for
1990 and 1995; post=1 if 1995, and 0 in 1990. In panel b, observations are at province-quarter level; "post" equals 1 in
1994 through 1997 quarter 2, and 0 otherwise. Controls for heterogeneous province trends are as follows: years of
schooling (panel a), baseline controls as included in Table 3; for labor supply outcomes (panel b) , province-specific
linear time trends. Robust standard errors are clustered at the province level. *** indicates significance at the 1% level.
** indicates significance at the 5% level * indicates significance at the 10% level.
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Table A10: Impact of Migrant Earnings Shocks on Adult Domestic Employment Rates

Fixed effects regressions. Columns 1 and 2 report coefficients (standard errors) on migrant earnings shock.
Data from each of 77 provinces over 80 quarters (Q1 1992 - Q4 2011).

Regressions
Mean (std. dev.) of
Dependent variable dependent 1) & Number of
variable No controls Province-specific obs.
linear time trends
Employment rate, adults (age 25-64) 0.737 -0.0588* 0.0296 6159
(0.075) (0.0338) (0.0407)
Females 0.565 -0.0686 0.0601 6159
(0.129) (0.0586) (0.0720)
Males 0.910 -0.0418* -0.0004 6159
(0.051) (0.0218) (0.0185)
Employment rate, young adults (age 16-24) 0.452 -0.0222 -0.0377 6159
(0.108) (0.0661) (0.0533)
Females 0.308 -0.0297 -0.0139 6159
(0.114) (0.1000) (0.0623)
Males 0.576 -0.0181 -0.0388 6159
(0.134) (0.0600) (0.0503)

Notes: All regressions include province fixed effects, year fixed effects, baseline migrant earnings per capita times post,
and weighted-average exchange rate shock times post. Regressions in column 2 include province-specific linear time
trends. Employment outcome data are from the Philippine Labor Force Survey, and cover the years 1992-2011. The unit
of observation is the province/quarter. Employment rate is share working out of total population in age group.
International migrants are excluded in calculation of outcome variables. Post equals 1 in 1997, quarter 3 to 2011, and 0 in
1992-1997, quarter 2. Robust standard errors are clustered at the province level. *** indicates significance at the 1%
level. ** indicates significance at the 5% level * indicates significance at the 10% level.
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Table A11: Impact of Migrant Earnings Shocks on Internal Migration

Fixed effects regressions. Columns 1 and 2 report coefficients (standard errors) on migrant
earnings shock.
Data from each of 77 provinces over three periods (1990, 2000, 2010).

Regressions
Mean (std.
Dependent variable: dev.) of N () ol N (2,) Number of
Internal Migration dependent 0 contros r.()}/ m.ce— obs.
variable specific linear
time trends
Inmigration rate
Aged 25-64 0.029 0.071** 0.054 231
(0.022) (0.032) (0.053)
Aged 16-24 0.035 0.099%** 0.048 231
(0.029) (0.036) (0.052)
Aged 7-12 0.022 0.061* 0.043 231
(0.017) (0.031) (0.044)
Aged 13-15 0.021 0.077%%* 0.053 231
(0.018) (0.029) (0.039)
Outmigration rate
Aged 25-64 0.030 -0.018 -0.056 231
(0.024) (0.025) (0.041)
Aged 16-24 0.046 -0.044 -0.079 231
(0.036) (0.034) (0.057)
Aged 7-12 0.021 -0.011 -0.030 231
(0.019) (0.019) (0.040)
Aged 13-15 0.022 -0.019 -0.039 231
(0.020) (0.019) (0.034)
Net migration rate
Aged 25-64 0.000 -0.089%* -0.111 231
(0.025) (0.046) (0.078)
Aged 16-24 0.011 -0.143*** -0.127 231
(0.043) (0.053) (0.090)
Aged 7-12 -0.001 -0.072* -0.074 231
(0.020) (0.042) (0.072)
Aged 13-15 0.001 -0.096** -0.092 231
(0.022) (0.038) (0.064)

Notes: All regressions include province fixed effects, year fixed effects, baseline migrant
earnings per capita times post, and weighted-average exchange rate shock times post.
Regressions in column 2 include province-specific linear time trends. Internal migration
rates are calculated from the 1990, 1995, 2000, and 2010 Philippine Censuses. There are 77
provinces per year rather than the 82 shown in the other tables using Census data due to
corrupt internal migration data for five provinces in 1990. At the recommendation of the
PSA, we have dropped these 5 provinces in all years. Net migration rate is outmigration
rate minus inmigration rate. Post equals 1 in 2000 and 2010, and 0 otherwise. Robust
standard errors are clustered at the province level. *** indicates significance at the 1%
level. ** indicates significance at the 5% level * indicates significance at the 10% level.
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