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Figure A1: Pill Scoring Mechanism
Scoring 0 1 2 3
Sale purpose illegal non-contraceptive contraceptive

Sale location illegal pharmacy shop

Prescription
requirement

illegal prescription required
no prescription re-
quired

Subsidy illegal commercially available subsidized free

Commercial
advertising

illegal

legal via reproductive
health education pro-
grams, or advertising
only to doctors and
pharmacies

legal with some re-
strictions

legal without re-
strictions

Reproduced from Finlay, Canning, and Po, 2012, Table 1, page 24.
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Table A1: Share of Households with Migrant Connections
Migrants as % of % of households % of households

Year population with migrant member receiving remittances
(1) (2) (3)

1990 0.95 3.18
1991 17.60
1994 19.79
1995 1.56 5.05
1997 17.26
2000 1.74 5.24 18.06
2003 20.74
2006 23.31
2007 2.11 6.38
2009 26.01
2010 2.10 6.28
2012 25.61
2015 2.78 7.97 26.93

Notes: “Migrants as percent of population” is the number of individuals reported as temporary migrants
(new hires plus rehires) divided by the total population in the Census aged ten and over. “Percent of
households with migrant member” is the fraction of all households reporting a migrant member in the
Census. “Percent of households receiving remittances” is the share of households receiving remittances
from overseas (not necessarily from a household member) from FIES (nationally representative survey of
households).
Sources: Authors’ calculations from the Philippine Census (1990, 1995, 2000, 2007, 2010, and 2015) and
the triennial Family Income and Expenditure Survey (NSO, 1991-2015) from 1991-2015 inclusive.
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Table A3: Disaggregated Policy Variation at Destination-Country Level
Number of Policy Changes

N % Any Change Mean SD Min Max
(1) (2) (3) (4) (5) (6)

Panel A. Pill-Specific Policy Changes
Purpose 85 0.024 0.047 0.263 0 2
Location 85 0.012 0.012 0.108 0 1
Prescription 85 0.035 0.047 0.263 0 2
Susbidy 85 0.071 0.106 0.379 0 2
Commercial Advertising 85 0.153 0.153 0.362 0 1

Panel B. Condom-Specific Policy Changes
Purpose 85 0.012 0.035 0.241 0 2
Subsidy 85 0.082 0.106 0.379 0 2
Commercial Advertising 85 0.153 0.153 0.362 0 1

Sources: POEA, 2017; Finlay, Canning, and Po, 2012; NSCB, 2012; OWWA, 2012; and POEA, 2009.
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Table A4: Descriptive Statistics

N Mean SD
(1) (2) (3)

Panel A. Outcome Variables

Province birth rate (Census) 1,680 0.107 0.021
Had a birth (DHS) 362,980 0.123 0.331
Used any contraceptive method 137,454 0.280 0.449
Used a modern contraceptive method 137,454 0.183 0.387
Used a traditional contraceptive method 137,454 0.104 0.305
Used the pill 137,454 0.077 0.267
Used an IUD 137,454 0.026 0.158
Used an injectable 137,454 0.018 0.134
Used a condom 137,454 0.011 0.104
Sterilized 137,454 0.057 0.231
Infant mortality rate 1,258 13.473 6.853
Maternal mortality rate 1,200 1.142 0.724

Panel B. Census Data (Province-Level)

Less than completed primary schooling 336 0.110 0.100
Completed primary schooling 336 0.116 0.083
Some secondary schooling 336 0.196 0.161
Completed secondary (or more) schooling 336 0.181 0.102
More than completed secondary schooling 336 0.445 0.288
Share Catholic 168 0.753 0.215
Share urban 84 0.300 0.268
Share married 336 0.544 0.044
Average age 336 29.252 0.554

Note: Data in Panel A on contraceptive use are from the DHS, while data on mortality are from Vital
Statistics in the Philippines.
Sources: NSO, 1990-2015; PSA, 2015; PSA and ICF, 2014; NSCB, 2012; NSO, 2010; NSO and ICF, 2009;
NSO, 2007; NSO and ORC, 2004; NSO, 2000; NSO et al., 1999; NSO, 1995; and NSO, 1990.
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Table A5: Falsification Tests: Destination Balance with Lagged Liberalization Index

Clustered
Coe�cient SE

Panel A. One-Year Lagged Liberalization Index

Domestic Worker Share -0.0003 (0.0012)
Female Share -0.002 (0.003)
Migrant Share -0.001 (0.007)
Remittance Share 0.005 (0.005)
Real GDP (in USD billions) -65.992 (59.262)
Fertility Rate (births per woman) 0.061 (0.051)
Education Expenditure (% of GNI) 0.079 (0.124)
Total Unemployment 0.013 (0.145)
Female Unemployment 0.284 (0.323)
Natural Resource Rents (% of GDP) 0.885 (0.644)
Prop. Female Seats in Nat’l Parliament -0.231 (0.394)

Panel B. Two-Year Lagged Liberalization Index

Domestic Worker Share -0.0000 (0.0010)
Female Share 0.000 (0.002)
Migrant Share 0.001 (0.006)
Remittance Share 0.003 (0.004)
Real GDP (in USD billions) -66.276 (60.076)
Fertility Rate (births per woman) 0.053 (0.048)
Education Expenditure (% of GNI) 0.087 (0.126)
Total Unemployment 0.019 (0.141)
Female Unemployment 0.271 (0.338)
Natural Resource Rents (% of GDP) 1.050 (0.782)
Prop. Female Seats in Nat’l Parliament -0.049 (0.469)

Number of Destination Countries 85
Number of Years 21

Note: In panel A, we regress destination-level controls on the year-to-year percent change in the one year
lagged destination-level liberalization index and year fixed e↵ects. In panel B, we replace the one year lagged
index with the two year lagged index. The unit of variation is the destination-year. Regressions are weighted
by the average destination exposure share across provinces following Borusyak, Hull and Jaravel (2022).
Standard errors clustered at the destination level are in parentheses. *** p<0.01, ** p<0.05, * p<0.10.
Sources: United Nations Population Division, 2024; World Bank, 2024; POEA, 2017; PSA, 2015; NST, 2014;
Bangko Sentral ng Pilipinas, 1989-2013; Finlay, Canning, and Po, 2012; NSCB, 2012; OWWA, 2012; NSO,
2010; POEA, 2009; NSO, 2007; NSO, 2000; NSO, 1995; and NSO, 1990.
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Table A8: Do Fertility Responses Vary by Social Network Size?

E↵ects on Fertility
Main results Plus network interaction

(1) (2)

Base Migration X Weighted Liberalization Index -0.597 -0.503
(0.401) (0.405)

Base Migration X Weighted Liberalization Index X Network -5.740***
(1.932)

Control Mean 0.175 0.175
Observations 468,755 468,755
IQR (Baseline Migration Rate) 0.0033 0.0033

Notes: The weighted liberalization index is standardized. We construct the network by adapting a
methodology used by Bertrand, Luttmer and Mullainathan (2000) where language-age-province groups
identify the likely potential contacts a woman engages with. We interact this network measure with the
migration rate of this particular age-language group, which proxies for likely direct exposure to policies
abroad. Thus the network measure captures both the quantity and quality of the women’s likely network.
More details are provided in Online Appendix 2. All specifications include a province-year level control
for median migrant wages, as well as all controls specified in Table 4. Standard errors clustered by
province are in parentheses. *** p<0.01, ** p<0.05, * p<0.10.
Sources: POEA, 2017; PSA and ICF, 2014; Finlay, Canning, and Po, 2012; NSCB, 2012; OWWA, 2012;
NSO and ICF, 2009; POEA, 2009; NSO and ORC, 2004; NSO et al., 1999; and NSO, 1990.
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Online Appendices

Online Appendix 1. Do different types of migrants drive the fertility response?

Exposure of female migrants to more liberalized policies may matter more for declines in fertility

than male migrant exposure. Women may be empowered to make different fertility choices as a

result of exposure. With modern contraceptive methods, women and men can disagree about

fertility, but women can make their own decisions without the knowledge of men, as in Ashraf,

Field and Lee (2014). Such choices would lead to larger declines in fertility from female exposure

compared to male exposure. Alternatively, both men and women may transfer new ideas about

fertility, which could lead to similar declines in fertility from male versus female exposure. To

examine this empirically, we consider whether there is heterogeneity in the effects on fertility

depending on whether female or male migrants were exposed to more liberalized policies abroad. We

also explore whether the exposure of particular types of migrants to more liberalized reproductive

health policy drives the declines in fertility that we find.

To conduct this analysis, we recalculate the base migration rate and shares to each destination

country using only female migrants and again using only male migrants. We then construct both

female and male migrant weighted liberalization indices, as in equation 1. The results are shown in

columns 3 and 4 of Appendix Table A6. Exposing female migrants to more liberalized reproductive

health policies seems to lead to larger fertility declines than when male migrants are exposed, but

we cannot reject that the coefficients are the same.1 A one standard deviation increase in exposure

to more liberalized policies at destinations leads to a 1.31 percent (or 0.38 percent) decline in the

fertility rate for provinces at the 75th percentile of baseline female (or male) migration relative to

the 25th percentile. This suggests that the declines in fertility we observe due to migrant exposure

to liberalized reproductive health policies are driven by both female and male migrants.

Migrant occupational diversity is another margin by which exposure to reproductive health

policies may vary. Temporary migrants engage in a wide range of occupations while abroad. Their

occupation may also affect the intensity of their exposure to changing reproductive health policies.

Domestic helpers are one of the largest occupations for contract migrants from the Philippines.

Domestic helpers differ from other contract migrants in that they generally reside in the homes

1To test this, we estimate our main equation including both the female and male weighted liberaliza-
tion indices and the interaction of each weighted liberalization index with the appropriate gender-specific base
migration rate. We then test the equivalence of the coefficient on the gender-specific interaction terms,
MigRateg,p,t=0XWeightedLibIndexg,p,t−2 where g is gender. The p-value is 0.84, and so we cannot reject the null
hypothesis that these coefficients are the same. However, because male and female migrants from a given province
often travel to the same destinations and thus are exposed to the same shocks, we are underpowered for this test.
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of their employers, while contract migrants in other occupations often live with other migrants

from their country of origin, whether in dorms or in private housing. As a result of their living

arrangements, domestic helpers are exposed to local customs and local media in a different way,

potentially leading to more exposure to changes in reproductive health policies in the destination

country. Alternatively, migrants in dorms may be somewhat isolated from local customs, but since

much of our variation comes through liberalizing advertisements, viewing these ads may lead to

discussion among migrants. Domestic helpers living with local families have less time to interact

with other migrants, which could lead to less discussion of newly adopted policies and thus less

transfer of knowledge. We test this empirically by constructing both the baseline migration rates

and the baseline destination shares for domestic helpers and for non-domestic helpers. Because

domestic helpers are overwhelmingly female (99 percent), we restrict this analysis to only female

migrants. The effect size is almost twice as large for domestic helpers relative to non-domestic

helpers (1.55 percent versus 0.84 percent, Appendix Table A6, columns 5 and 6).2

2Testing the equivalence of the coefficients in a regression similar to footnote 1 adapted to occupational diversity,
we cannot reject they are the same (p-value=0.15).
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Online Appendix 2. Social Networks

In Section 7.4, we examine whether social networks amplify the diffusion process. This ap-

pendix provides additional details on how we adapt the approach used in Bertrand, Luttmer and

Mullainathan (2000) to construct a proxy measure for networks in our setting. To apply their

approach, we need a measure of the potential size (“quantity”) of the social network from which

women can learn and a measure of the “quality” of the information held by the social network. We

discuss the construction of each component in turn.

Quantity of network: We proxy for social contacts by relying on some assumptions informed

by other data sources and existing literature. Descriptive findings from the PDHS data indicate

that friends (and neighbors) are the most common social contact for discussions related to family

planning. The sociology network literature demonstrates that assortative matching within friend-

ship networks is important (e.g. Morris (2004)). Studies in the context of reproductive health

decision-making in developing countries echo these findings (e.g. Lowe and Moore (2014)) and

also highlight the importance of geographically proximate peers (Godlonton and Thornton, 2012,

2013). Thus, following Bertrand, Luttmer and Mullainathan (2000), we use age, home language,

and province of residence to identify potential connections, as we believe these characteristics are

likely highly predictive of underlying social connections. Since the seminal work of Granovetter

(1973), these types of connections, known as “weak ties,” are influential in impacting behavior in

a range of settings.

More specifically, we group women in 5-year age bins, as women are more likely to be connected

to others of a similar age. We limit networks to the same province because geographical proximity

is also a key determinant of social connectedness. Finally, we consider women of the same language

group akin to the approach taken by Bertrand, Luttmer and Mullainathan (2000) in understanding

relevant connections in welfare take-up in the United States and also by Burns, Godlonton and

Keswell (2010) in examining job search information in South Africa: women sharing the same

mother-tongue are more likely to interact.

To identify language groups, we take advantage of the rich linguistic diversity of the Philippines

to the extent possible across datasets. Linguistic researchers have identified approximately 120

distinct languages, even more when accounting for dialects (Kaplan and Baldauf, 1999; McFarland,

1993). There are 96 distinctly identifiable languages in the 1990 Census (10 percent sample) and two

catch-all categories for foreign languages and other non-specified languages. The mother tongue

variable is not available in the 100 percent Census, thus requiring us to rely on the 10 percent
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sample to construct these measures. We construct the network measures using the 10 percent

sample rather than within the PDHS because the Census will be representative at the province

level while the PDHS is not.

Using the information detailed above, we construct a potential contact measure as follows:

PotentialContactpg = (Cpg/Ap)/(Lg/T ) (1)

where p refers to province and g refers to a specific language-age group. We define age groups

in five-year bins. Cpg measures the number of people in a language-age group who live in the

province, Ap is the total number of people within the province, Lg is the total number of people in

the country in g’s language-age group, and T is the total population in the country. We construct

the potential contacts measure in two steps. First, we calculate the share of the population in a

province of a specific language-age group, namely (Cpg/Ap), by dividing the number of people in

province p of language-age group g by the total population in the province. To account for both the

substantial variation in the size of different language groups across the country and the geographical

concentration of language groups, our second step re-weights the province-specific language-group

share measure by the overall share of the language group within the Philippines. This adjustment

assigns higher weights to language-age groups in provinces where they constitute a larger share

of the province relative to the share of the population of the Philippines. Language groups in

a province that mirror the share for the overall population are assigned a weight of one by this

method. We further log PotentialContactpg to reduce the influence of outlier groups defined by

this measure. This measure of potential contacts offers meaningful variation. The mean number of

contacts is 7.64 with a standard deviation of 29.6.

Quality of network connectedness: The size of the social network allows more opportunity to be

influenced by new ideas. However, the quality of the information held by the network in our context

depends upon the network’s connection to migrants exposed to new ideas abroad. Thus to proxy

for the quality of information, we interact the potential contacts measure defined above with the

migration rate of the language-age group at baseline nationally. This group migration rate exhibits

substantial variation, ranging from zero to almost 10 percent. We do not calculate this based on

the province-specific group migration rate or the contemporaneous group-specific migration rate to

mitigate potential endogeneity concerns.

Thus, ultimately we proxy for social networks using the following equation:

Networkpg = ln[PotentialContactpg]XMigg = ln[(Cpg/Ap)/(Lg/T )]XMigg (2)

We link this constructed network measure to the PDHS and run the social network analysis for

15



the PDHS fertility sample. We link the datasets at the age bracket-language-province level. While

the 10 percent Census includes 96 languages, the PDHS collects information on 8 to 24 language

groups depending on the survey round. To create uniformity to the extent possible, we construct

language groups by aggregating the census languages based on their family language tree. Due to

differences in how language is collected, we lose some age bracket-language-province cells. However,

as shown in Appendix Table A8, column 1, we replicate our main results using this restricted sample

and find similar results.

Our network regression is a modified version of our main estimating equation, whereby we

additionally interact our main variable of interest with our network measure. The coefficient of

this interaction term, MigRatep,t=0XWeightedLibIndexp,t−2XNetworkpg, captures the additional

response to fertility operating through the network. We interpret the network effect (Appendix

Table A8, column 2) using a given exposure shock and network size. At the median baseline

migration rate (13 migrants per ten thousand people, or 0.0013), a one standard deviation increase

in exposure to more liberal policies yields a 0.06 (-0.503*0.0013*100) percentage point decline in

fertility if the women have no contacts in their network. Moving from the 25th to the 75th percentile

in the size of the network, we consider the effect of this one standard deviation exposure shock at

the median base migration rate. The additional effect through peers is 0.05 percentage points.3

3(((1/(1− (0.007 ∗ −5.74)))− 1) ∗ 1 ∗ 0.0013 ∗ 100 - ((1/(1− (−0.044 ∗ −5.74)))− 1) ∗ 1 ∗ 0.0013 ∗ 100).
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Online Appendix 3. Shocks to Migrant Income

In Section 7.5, we explore whether shocks to migrant income yield similar effects on fertility as

exposure to changes in reproductive health policy abroad. To create migrant income shocks, we

use plausibly exogenous shocks to migrant income from the 1997 Asian Financial Crisis as created

by Khanna et al. (2024). Their shocks to migrant income are a shift-share style variable that use

the change in the exchange rate immediately before to immediately after the Asian Financial Crisis

as the shifts. They weight these shifts by the baseline share of migrant income per capita from a

given destination. This provides a measure of the change in migrant income per capita as a result

of the exchange rate shock. Section 3.1 of Khanna et al. (2024) provides a detailed explanation of

the construction of their shift-share variable and identification strategy.

Combining the shift-share variable from Khanna et al. (2024) with our dataset results in a

slightly altered sample of provinces because the two papers define geographic boundaries at two

different points in time. Specifically, Khanna et al. (2024) define province boundaries as they

appeared in 1990, resulting in 74 provinces. We use geographic boundaries as defined in 2010,

resulting in 84 provinces. Both papers are careful to ensure that geographic boundaries are consis-

tent over time. As an example, the province of Kalinga-Apayao split into two provinces in 1995:

Kalinga and Apayao. Khanna et al. (2024) treats this as one province and aggregates the provinces

of Kalinga and Apayao into one province over the entire sample period. Our paper treats this as

two provinces, and uses municipality definitions to correctly assign observations to either Kalinga

or Apayao province.

Our outcome variables are largely from the PDHS and Census, which have very fine levels of

disaggregation geographically, enabling us to use geographic boundaries from 2010. Khanna et al.

primarily make use of the Family Income and Expenditure Survey (FIES), which does not have

such fine levels of disaggregation, so they use more aggregated, historical definitions of provinces.

In practice, this only matters in that it is difficult to merge our two datasets, given the differences

in boundaries. Thus, to accurately combine the two datasets, we kept only provinces that did not

split or merge over the sample period. This leaves us with 66 provinces. As stated in the main

paper, we show in Appendix Table A9 that our main results on fertility using all 84 provinces are

quite similar to when we estimate effects on fertility using the sample of 66 provinces (column 1).

17



Online Appendix References
Ashraf, Nava, Erica Field, and Jean Lee. 2014. “Household Bargaining and Excess Fertility:
An Experimental Study in Zambia.” American Economic Review, 104(7): 2210–2237.

Bertrand, Marianne, Erzo F. P. Luttmer, and Sendhil Mullainathan. 2000. “Network
Effects and Welfare Cultures.” The Quarterly Journal of Economics, 115(3): 1019–1055.

Burns, Justine, Susan Godlonton, and Malcolm Keswell. 2010. “Social Networks, Employ-
ment andWorker Discouragement: Evidence from South Africa.” Labour Economics, 17: 336–344.

Godlonton, Susan, and Rebecca L. Thornton. 2013. “Learning from Others’ HIV Testing:
Updating Beliefs and Responding to Risk.” American Economic Review, 103(3): 439–444.

Godlonton, Susan, and Rebecca Thornton. 2012. “Peer effects in learning HIV results.”
Journal of Development Economics, 97(1): 118–129.

Granovetter, Mark. 1973. “The Strength of Weak Ties.” American Journal of Sociology,
78(6): 1360–1380.

Kaplan, R.B., and R.B. Baldauf. 1999. Language Planning in Malawi, Mozambique and the
Philippines. Journal of multilingual and multicultural development, Multilingual Matters.

Khanna, Gaurav, Emir Murathanoglu, Caroline Theoharides, and Dean Yang. 2024.
“Abundance from Abroad: Migrant Income and Long-Run Economic Development.” Working
Paper.

Lowe, Samantha, and Spencer Moore. 2014. “Social Networks and female reproductive choices
in the developing world: a systematized review.” Reproductive Health, 11: 1–11.

McFarland, Curtis D. 1993. “Subgrouping of Philippine languages, In Philippine Encyclopedia
of the Social Sciences Vol. 2, 358-367.” Manila: Philippine Social Science Council.

Morris, Martina. 2004. Social and Sexual Networks: The National Longitudinal Study of Adoles-
cent Health. Oxford University Press.

18



Online Appendix 4. Reproductive health policy year imputations

We measure reproductive health policies in the destination countries of temporary Filipino migrants using a set
of indices compiled by Finlay, Canning, and Po (2012). They construct decade-specific reproductive health policy
indices based on the prevailing reproductive health laws in 186 countries. They compile separate indices for abortion,
condom, pill, IUD, and sterilization laws. For each index, a set of criteria is defined against which the policies of each
country are scored shown below.

Index Value: 0 1 2 3

Abortion:

Life threatening
illegal legal

Physical health
illegal legal

Mental health
illegal legal

Rape
illegal legal

Fetal impairment
illegal legal

Economic
illegal legal

Request
illegal legal

Contraceptive pill:

Sale purpose
illegal non-contraceptive contraceptive

Sale location
illegal pharmacy shop

Prescription
Requirement

illegal prescription required prescription not
required

Subsidy
illegal commercially available subsidized free

Commercial Advertising
illegal legal via reproductive health

education programs, or
advertising only to doctors

and pharmacies

legal without
restrictions

Condom:

Sale purpose
illegal non-contraceptive contraceptive

Subsidy
illegal commercially available subsidized free

Commercial Advertising
illegal legal via reproductive health

education programs, or
advertising only to doctors

and pharmacies

legal without
restrictions

IUD:

Legal
illegal legal

Doctor installs
illegal doctor only inserts doctor or other

provider inserts

Sterilization:

Legal
illegal permitted for therapeutic,

eugenic, medical, or health
reasons only

legal status unclear permitted for
contraceptive

purposes

Source: Finlay et al. (2012), reproduction of Table 1.
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ú
b
li
ca

d
e

C
u
b
a
,

M
in
is
te
ri
o
D
e

S
a
lu
d
P
ú
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