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Citizenship endows legal protections and is associated with eco-
nomic and social gains for immigrants and their communities. In
the United States, however, naturalization rates are relatively low.
Yet we lack reliable knowledge as to what constrains immigrants
from applying. Drawing on data from a public/private naturaliza-
tion program in New York, this research provides a randomized
controlled study of policy interventions that address these con-
straints. The study tested two programmatic interventions among
low-income immigrants who are eligible for citizenship. The first
randomly assigned a voucher that covers the naturalization appli-
cation fee among immigrants who otherwise would have to pay
the full cost of the fee. The second randomly assigned a set of
behavioral nudges, similar to outreach efforts used by service
providers, among immigrants whose incomes were low enough
to qualify them for a federal waiver that eliminates the applica-
tion fee. Offering the fee voucher increased naturalization appli-
cation rates by about 41%, suggesting that application fees act
as a barrier for low-income immigrants who want to become US
citizens. The nudges to encourage the very poor to apply had no
discernible effect, indicating the presence of nonfinancial barriers
to naturalization.

naturalization | citizenship | immigration | randomized
controlled trial | nudge

There are more than 40 million immigrants in the United
States today, including about 20 million who have acquired

US citizenship through naturalization (1). Naturalization is often
seen as an important marker for the integration of immigrants
(2–4). In the words of former Secretary of State Madeleine
Albright, who was born in Czechoslovakia and naturalized, US
citizenship is “not just a change in legal status but a license to
a dream” (5). As ensured in the Fourteenth Amendment to the
US Constitution, naturalization provides immigrants with virtu-
ally the same rights and benefits as native-born citizens, includ-
ing access to federal jobs, the right to vote, the ability to sponsor
family members for visas, access to a US passport to travel freely,
and protection from deportation. There could also be economic
benefits to naturalization for immigrants and the communities in
which they live. Citizenship may increase immigrants’ economic
success both in its instrumental advantages—improving labor
market access, for example, by signaling to employers greater
stability or language skills—and in its psychological ones, namely
a deeper sense of security, confidence, and attachment to one’s
community (3, 6). Observational research from the United States
and other advanced industrial countries has shown that immi-
grants who naturalize attain higher incomes, better job prospects,
and higher rates of home ownership compared with other long-
term immigrants who do not naturalize (3, 7–10). Moreover,
recent quasi-experimental evidence from Switzerland has shown
that naturalization promotes the long-term social and political
integration of immigrants (11, 12).

Despite the potential benefits of citizenship for immigrants
and local communities, naturalization rates in the United States
have seen a marked decline in recent decades. While 64% of
legal foreign-born residents were naturalized in 1970, by 2011 the

rate was 56% (13). The US naturalization rate is lower than that
of other traditional immigrant-receiving countries, such as Aus-
tralia, Canada, or the United Kingdom, where about 67 to 89%
of immigrants are naturalized (14). As highlighted in a recent
report by an expert panel of the National Academy of Sciences
(NAS), this decline in naturalization has negative implications
not only for national income but also for political participation
and integration into American society (4).

Although the United States has low rates of naturalization,
surveys find that most immigrants want to become a US cit-
izen (15, 16). This paradox—that despite the potential long-
term payoffs of citizenship, naturalization remains undersub-
scribed, even among immigrants who report they want it—has
led researchers, policy makers, and immigrant service providers
to turn their attention to better understanding the barriers
that prevent immigrants from naturalizing. [To be eligible for
naturalization, immigrants must be US lawful permanent res-
idents (LPRs), meet continuous residency requirements (typi-
cally 5 y), have basic English proficiency, pass the citizenship test,
and have a record of good moral character.] Researchers have,
with varying levels of success, focused on three individual-level
correlates of naturalization: resources, skills, and motivation
(2, 17–19). However, sociologists have questioned those results
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(20) and introduced a notion of “context of reception” (21,
22) to account for differences across host city environments,
including how host populations racially categorize their immi-
grant communities. Researchers have also pointed to other
hurdles faced by eligible immigrants who desire citizenship,
such as language limitations, lack of information about how
to apply, or insufficient resources to navigate the application
forms and deal with legal issues that may arise in the application
process (16, 23).

Many of these studies, relying on data from censuses and sur-
veys, have had fragile results. As Portes and Curtis conclude in
their study seeking to explain differences in naturalization across
a wave of Mexican immigrants to the United States in the early
1970s, “Results of our analysis are less noteworthy for their posi-
tive than for their negative implications....[There is a] large array
of individual characteristics which fail to correlate with citizen-
ship” (ref. 17, p. 369). In their recent comprehensive summary of
research on citizenship acquisition, and noting a lack of reliable
findings, the NAS expert panel concluded that “Further research
is needed to clearly identify the barriers to naturalization”
(ref. 4, p. 21).

This study responds to this call by the NAS panel and goes
beyond survey and census data to leverage two randomized con-
trolled designs to provide causal evidence on the effects of inter-
ventions that address barriers to naturalization. To maximize
the external validity of our study, we examine real-world inter-
ventions that were designed in the context of a public/private
naturalization program in New York to encourage eligible,
low-income immigrants who express interest in attaining US cit-
izenship to apply for naturalization. This group of immigrants
is typically the target population of interest for interventions by
policy makers and service providers to lower barriers to natu-
ralization. It is important to note that our experiments are not
designed to reject prior research on naturalization from surveys
and censuses but rather to get better causal leverage and uncover
mechanisms that encourage interested immigrants to natural-
ize, controlling for the factors previous researchers identified as
barriers.

The first experiment addresses the conjecture that, in the
United States, the cost of the citizenship application process is
a major barrier for low-income immigrants. Indeed, the fee rose
from $60 in 1989 ($120 in 2017 dollars) to $725 in 2017, a six-
fold increase in real dollars (24–26). To test if the naturalization
fees provide a barrier, we focus on low-income immigrants who
would have to pay the naturalization application fee and leverage
the random assignment of a voucher that removes the financial
barrier and pays for the application fee.

The second experiment tests the effectiveness of a variety of
behavioral nudges that are randomly assigned among immigrants
whose incomes are low enough to qualify them for a federal fee
waiver that eliminates the cost of the application. The nudges
mirror existing interventions that are commonly used by immi-
grant service providers across the United States to encourage
and assist motivated immigrants to naturalize. To the best of our
knowledge, these interventions have never been systematically
tested using methods of random assignment (27). Policy mak-
ers and service providers currently lack systematic information
to guide their efforts to best assist the immigrant population and
address the problem of low naturalization rates.

Immigrants who were interested in naturalization registered
for the public/private naturalization program online, by phone,
or in person during the registration window between July and
September 2016. To register for the program, immigrants had to
be LPRs eligible for naturalization, 18 y or older, reside in New
York State, and have a household income below 300% of the
Federal Poverty Guidelines. (For example, in 2016, the Federal
Poverty Guideline was set at an annual income of $11,880 for a
family with one person, $16,020 for two persons, and $20,160 for
three persons.)

During the registration, two groups of eligible participants
were identified. The first group of registrants were low-income
LPRs who have a household income between 150% and 300%
of the Federal Poverty Guidelines and do not receive means-
tested benefits from the government, such as food stamps or
cash assistance. These registrants face a significant financial bar-
rier to naturalization because they are low-income but currently
have to pay a $725 application fee for naturalization.∗ Regis-
trants in this group who lived in New York City or neighbor-
ing areas where the program was oversubscribed were entered
into a lottery to win a voucher that would pay for their natu-
ralization application fee. After the registration ended, the lot-
tery winners were notified by one of the Opportunity Centers
(OCs)—community-based organizations contracted by the New
York State Office for New Americans—to provide immigration-
related services. The OCs provided free application assistance
and processed the vouchers by directly paying the cost of the
application to the United States Citizenship and Immigration
Services (USCIS) on behalf of the applicants. The voucher could
only be used to pay the application fee. Registrants who did not
win the voucher could still receive free application assistance at
the OCs and were informed about this during their registration.

The second group of registrants were very low-income LPRs
who have a household income below 150% of the Federal Poverty
Guidelines or receive means-tested benefits. Either of these char-
acteristics would make them eligible for the federal fee waiver
program. All registrants in this group were informed that they
were potentially eligible for the federal fee waiver and were
encouraged to contact an OC in their area for assistance with
their application. Because registrants in this group face no finan-
cial barriers to naturalize, a test of a fee voucher is not sensible.
Instead, the program tested behavioral nudges that were designed
to help these registrants overcome nonfinancial hurdles in nav-
igating the naturalization process (16, 23). To encourage regis-
trants in this group to seek application assistance, the program
randomly assigned them to one of five low-cost nudges or to the
control group, which received no nudge beyond the initial mes-
sage about fee waiver eligibility. Nudges were administered after
the registration period ended, and, for programmatic reasons, the
random assignment was restricted to registrants who lived in New
York City and registered for the program in English or Spanish.†

Details about the interventions, samples, design, measures,
and statistical analysis can be found in SI Appendix, Materials
and Methods. All analyses, except when otherwise noted, were
registered in a preanalysis plan made available at Evidence in
Governance and Politics under Study ID 20170503AC. The Insti-
tutional Review Boards at Stanford University (Protocol 34554)
and George Mason University (Protocol 849799) approved this
research. Informed consent was obtained from each participant
as part of the registration process.

Fig. 1 shows the locations of the registrants in both groups
in New York City, where the overwhelming majority of them
live. The registrants are distributed across the five boroughs,
with 31% in Queens, 30% in the Bronx, 25% in Brooklyn, 12%
in Manhattan, and 2% in Staten Island. In the voucher lottery
group of low-income LPRs, there were 863 registrants, 336 who
won the lottery and were offered a fee voucher and 527 who were
not offered a voucher. Registrants in this group had an average

∗On December 23, 2016, new regulations went into effect that changed the naturaliza-
tion fee from $680 to $725. These regulations also introduced a new reduced filing fee
of $405 for applicants whose household income was between 150% and 200% of the
Federal Poverty Guidelines. At the time of the experiment, the fee was still $680, and
the voucher covered this amount.
†Only the nudge arm of the study was restricted to registrants who registered using the

English and Spanish version of the registration system. Due to resource constraints, it
was not possible to administer the nudge calls in all languages. Note that this language
restriction only affected a relatively small share of the participants in the nudge arm
who registered in Korean (n = 9), Russian (n = 17), and Chinese (n = 82).

940 | www.pnas.org/cgi/doi/10.1073/pnas.1714254115 Hainmueller et al.
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Very Low−Income 
Fee Waiver Sample

Low−Income 
Voucher Sample

Fig. 1. Registrants in New York City. Shown are
the (jittered) locations of registrants for the pub-
lic/private naturalization program in New York
City (registrants outside this area are not shown
to maintain privacy). Red dots indicate the very
low-income registrants who were potentially eli-
gible for the federal fee waiver and were ran-
domly assigned to the nudges. Blue dots indicate
the low-income registrants who participated in
the fee voucher lottery.

annual household income of $19,000 per person, 45% did not
obtain a degree beyond high school, and 34% filled out the reg-
istration in Spanish (see SI Appendix, Tables S1 and S3). In the
group of very low-income LPRs, who were potentially eligible for
the federal fee waiver and were randomly assigned to the nudges,
there were 1,760 registrants overall. Of those, 1,224 received
one of the five nudges, which included a letter from the New
York State Office for New Americans reminding them of their
potential fee waiver eligibility (n = 399), a similar letter with a
MetroCard for free transport to their nearest OC (n = 200),
a similar letter and four text Short Message Service (SMS)
reminders (n = 400), a call to schedule an appointment at an OC
(n = 220), or a mixed-outreach strategy that included multiple
such calls, emails, a letter, and a MetroCard worth $10 (n = 25).
(See SI Appendix for a detailed description of the five interven-
tions.) The nudges were delivered in English or Spanish, depend-
ing on the language preference of the registrants as indicated
during registration. The average household income in this group
of very low-income registrants was $7,500 per person; 56% had a
high school degree or less; and 41% registered in Spanish (see SI
Appendix, Tables S2 and S3). Balance tests support the successful
randomization for both the fee vouchers and the nudges (see SI
Appendix, Tables S4–S6).

To measure the effectiveness of the interventions, a follow-up
survey was conducted about 5 mo to 7 mo after the lottery to
determine whether the participants had applied for naturaliza-
tion. The overall response rate for the follow-up survey was 79%
(81% for the voucher lottery sample; 78% for the nudge sam-
ple), and this rate was balanced across the treatment and control
groups in both samples (see SI Appendix, Tables S7 and S8).

The intention-to-treat effects of the voucher intervention are
displayed in Fig. 2. We find that offering the fee voucher sub-
stantially increased application rates by about 41% among the
low-income LPRs who had registered for the program (P value <

0.0001). On average, about 37% of LPRs who were not offered
a voucher applied for naturalization, and this rate increased to
78% for LPRs who were offered a voucher. Offering the voucher
roughly doubled the rate of naturalization applications.

The effect sizes are virtually identical when we adjust for the
full set of covariates or use multiple imputation for the missing
responses (see SI Appendix, Tables S9 and S15). The effects are
also fairly similar across subgroups for gender, age, and educa-
tion, and for the major origin groups (see SI Appendix, Table
S11). The effects are larger, at 46%, for registrants who are
below the group’s median household income compared with 37%
for those above the median household income, but the differ-
ence in effects is not statistically significant at conventional lev-
els (P value = 0.23). Another notable heterogeneity is that the
effect of offering the voucher is 51%, from 19% to 70%, for
LPRs who registered in Spanish compared with 36%, from 44 to
80%, for those who registered in English (P value = 0.048 for the
difference in effects). In nonprespecified analysis, we find that
the effects of the fee voucher are similar when we differentiate
between registrants who would or would not have been eligible
for the new reduced filing fee introduced in December 2016 (see
SI Appendix, Table S12).

Overall, given that the fee vouchers substantially increased the
naturalization rates, the findings suggest that the financial bar-
rier is a real and binding constraint for low-income LPRs who
demonstrated a desire for citizenship and had access to applica-
tion assistance.

Turning to the second group, very low-income LPRs who qual-
ify for the federal fee waiver, Fig. 3 shows the effects of each of
the nudge interventions. Recall that all registrants in this group
were informed at registration that they may qualify for the fed-
eral fee waiver and were encouraged to visit a nearby OC. Fol-
lowing this registration, 44% of registrants in the control group,
who received no additional nudges, applied for naturalization.

Hainmueller et al. PNAS | January 30, 2018 | vol. 115 | no. 5 | 941
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Fig. 2. Effects of voucher on naturalization application rates among low-income immigrants. (Upper) The average application rates with robust 95%
confidence intervals in the groups of registrants that were offered and not offered the fee voucher to pay for their citizenship application. (Lower) The
intention-to-treat effects of offering the fee voucher with robust 95% confidence intervals for the overall study sample and various subgroups defined
based on background covariates.

This application rate may reflect a success of the public/private
program, assuming that most registrants in this group of very
low-income LPRs would not have applied otherwise, but only
learned about their eligibility for the federal fee waiver through
the fee waiver eligibility message that all registrants in this sam-
ple received from the registration system. That said, the nudge
experiment cannot speak to such a potential information effect;
it can only speak to whether additional nudges further increased
application rates beyond the baseline level observed in the con-
trol group.

The findings for the nudge experiment in Fig. 3 show that the
additional nudges that were built into the public/private program
were unsuccessful in raising the application rates beyond the 44%
observed in the control group. There are no significant effects
for any type of nudge (see SI Appendix, Table S10), including
the letter reminding registrants about their fee waiver eligibil-
ity and encouraging them to apply (P value = 0.33), a similar
letter and four SMS reminders (P value = 0.10), a similar letter
and MetroCard (P value = 0.18), a call to schedule an appoint-
ment at an OC (P value = 0.97), or a mixed-outreach strategy that
combined multiple such calls, emails, a letter, and a MetroCard
(P value = 0.42). The results are similar when we control for the
full set of covariates or use multiple imputation to address the
missing responses (see SI Appendix, Tables S10 and S16).

An initial hypothesis of why the nudges did not work has
to do with the time constraints that are faced by the very

poor LPRs, often working several jobs or being responsible
for young children without support. To examine this issue,
we conducted 108 follow-up exploratory interviews (by phone)
with a nonrandom sample of participants in the nudge exper-
iment to probe for some of those possible reasons. The rea-
sons for not applying were diverse, but the two most common
responses we received were that people were “too busy” or
“had difficulty obtaining assistance” with their application. With
these self-reports, we went back to our data and found sim-
ilar null effects for the nudges across a wide variety of sub-
groups that might be expected to vary in their degree of busy-
ness (e.g., singles versus large households, young versus old)
and their difficulty in getting to an OC (e.g., distance) (see SI
Appendix, Tables S13 and S14; not prespecified). These results
suggest that busyness cannot provide a complete explanation
for why the nudges failed, and suggest that there is something
more than the busy lives of the poor that constrained addi-
tional applications. In sum, although the mixed-outreach strat-
egy intervention had insufficient power to draw a strong infer-
ence, overall, the results demonstrate that the nudges, similar
to existing interventions used by immigrant service providers,
are ineffective in increasing applications above the base rate
observed when simply telling registrants about their fee waiver
eligibility.

We have provided a randomized controlled study to test
the effectiveness of policy interventions to help low-income

942 | www.pnas.org/cgi/doi/10.1073/pnas.1714254115 Hainmueller et al.
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Fig. 3. Effects of nudges on naturalization application rates among very low-income immigrants. (Upper) The average application rates with robust 95%
confidence intervals in the groups of registrants who received one of the five nudges reminding them of their fee waiver eligibility and encouraging them
to apply for naturalization and the control group that received no nudge. (Lower) The intention-to-treat effects of the nudges with robust 95% confidence
intervals.

immigrants overcome barriers to naturalization. To ensure the
real-world validity of the research, the study examined interven-
tions that mirrored existing policies and programs and tested
them in the New York metropolitan area, which has a high con-
centration of low-income immigrants. Our results have impor-
tant implications for theory, research, and policy.

Much of the previous literature focused on country of ori-
gin, residency, and other individual-level predictors to explain
why some are more likely to naturalize than others (2, 17–
19). Instead, our findings from the voucher intervention provide
causal evidence supporting the hypothesis that the current high
fees prevent a considerable share of low-income immigrants who
desire to naturalize from submitting their applications to become
Americans (24–26).

The magnitude of the effect of the fee voucher for low-income
immigrants is notable given that we only tested the intention-
to-treat effect of being offered a voucher and our sample con-
sisted of immigrants who were motivated to naturalize, as they
were proactive in registering for the naturalization program.‡
The focus on motivated immigrants was advantageous for the

‡A few registrants could not be contacted and therefore never received the offer of the
voucher. For the intention-to-treat analysis, these registrants are included in the treat-
ment group of those who were “offered” the voucher. This likely leads to an underes-
timation of the effect of actually receiving the offer of the voucher.

external validity of the study, given that this group of immigrants
typically constitutes the target population of interest for policy
interventions to reduce barriers to naturalization. That said, it
stands to reason that a focus on motivated immigrants resulted
in a lower-bound estimate, given that immigrants who did not
win the voucher were presumably more likely to naturalize than
less motivated LPRs who did not choose to register for the
lottery.

Overall, these findings suggest that further reducing natural-
ization fees for low-income immigrants who do not currently
qualify for the fee waiver program would increase the naturaliza-
tion rate. The findings support USCIS’s rationale for the recent
reduction in fees for those with incomes between 150% and
200% of the Federal Poverty Guidelines, but they also suggest
that this reduction is insufficient to remove this group’s financial
barriers to naturalization.

Moreover, our results imply that many low-income immigrants
who do not qualify for the reduced fee, despite their slightly
higher incomes, may find the costs forbidding. In particular, for
residents earning incomes double the federal poverty thresh-
old, the concurrent 2016 fee increase from $680 to $725 likely
acts as an even larger deterrent. To reduce fees for all low-
income immigrants while covering the full cost of administrative
services, USCIS could introduce a multitiered fee structure in
which wealthier applicants pay higher fees. Lowering the finan-
cial barrier to naturalization should therefore generate potential

Hainmueller et al. PNAS | January 30, 2018 | vol. 115 | no. 5 | 943
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long-run benefits for both future new Americans and the com-
munities in which they live.

For the poorest immigrants who wish to naturalize and are
eligible for a fee waiver, a set of simple, cheap nudge inter-
ventions encouraging them to apply for naturalization did not
result in higher application rates. This null finding is important
for policy makers and immigrant service providers, given that
the nudges we tested are similar to interventions and outreach
used by service providers across the United States to encour-
age poor immigrants to apply for naturalization. To examine
why the nudges failed to raise application rates, we conducted
follow-up exploratory interviews and then returned to our exper-
imental data. We find that the most common accounts for fail-
ure to apply cannot provide a complete explanation for why the
nudges failed.

Supported by findings in behavioral economics showing that
people’s behavior can be radically shifted with small inter-
ventions, nudges have received considerable attention (28–30).
However, it stands to reason that, given publication bias (31),
failed nudges do not easily find their way into the published liter-
ature. This might give policy makers and scientists a biased view
of their effectiveness. Obviously, we cannot be sure that other
nudges, ones we did not test, would not have been more effec-
tive in raising application rates. However, overall, the consistent
null results suggest that the poorest immigrants face deeper chal-
lenges to naturalization that are not easily overcome with simple
fixes like the low-cost and light-touch nudges that were part of
the program.

Moreover, the fact that more than half of the very low-income
registrants did not apply for naturalization is puzzling and can-
not be explained by previous literature that has emphasized a
lack of interest (23) or costs (24–26) as reasons to explain why
immigrants might not naturalize. The very low-income regis-
trants proactively enrolled in the naturalization program and
were informed that they could potentially apply for free, given

their fee waiver eligibility; still, more than half did not submit
their naturalization application. Other barriers are influential
for the poorest immigrants who are interested in naturalization.
These barriers could be challenges of time, of information, or of
fear in dealing with the law, or other factors that have not been
systematically identified in previous research.

Our findings also help delineate where future research is
imperative. Although the findings suggest a powerful mechanism
for overcoming one hurdle for citizenship—financial barrier—
they also point to the presence of other important hurdles,
notably among very low-income immigrants. Future research
should be devoted to examining what these remaining barriers
are and what other interventions might help to overcome them.
The null findings for the nudges suggest a clear need for pol-
icy makers and service providers to invest in new strategies and
incentive schemes to better assist the poorest LPRs who want to
become US citizens. Moreover, given that our findings relate to
those who demonstrated a desire for citizenship, they leave open
the question of how best to encourage immigrants who have not
expressed an interest in citizenship. Finally, only having access
to application rates, we cannot yet estimate the returns to nat-
uralization. Up until now, evidence on the returns to natural-
ization exclusively rests on observational studies. Experimental
evidence on the economic, social, and political returns to citizen-
ship for both future American citizens and their communities is
clearly needed.
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