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ABSTRACT

The government often contracts with private firms to deliver in-kind safety
net benefits. These public—private partnerships generate agency problems
that could increase costs, but cost containment reforms may discourage firm
participation. We study a 2012 reform of California’s Special Supplemental
Nutrition Program for Women, Infants, and Children that reduced the
number of small vendors. We show that within-zip-code access to small
vendors increases take-up among first-time and foreign-born mothers,
suggesting that small vendors are distinctly effective at lowering take-up
barriers among women with high program learning costs. Thus, cost
containment reforms may have unintended consequences of inequitably
reducing program access.
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1. Introduction

An expansive body of research documents the lasting consequences
of the early-life environment on adult outcomes (Almond, Currie, and Duque 2018;
Almond and Currie 2011; Barker 1990). Correspondingly, a recent analysis of 133 public
policies finds that programs that target young children, rather than adults, generate the
“largest bang for the buck,” as measured by the Marginal Value of Public Funds (MVPF)
(Hendren and Sprung-Keyser 2020)." Further, among such programs, those that provide
in-kind transfers (for example, early childhood health or educational interventions) tend
to deliver higher value than those that provide cash.?

However, the structure of in-kind benefit provision in the United States creates
challenges for balancing the goals of program efficiency and equity. In many programs,
the government relies on private firms to deliver in-kind benefits,” which can generate
agency problems—that is, if the incentives of private contractors do not align with the
goal of maximizing welfare among program beneficiaries, firms may engage in wasteful
activities that increase costs without adding value for the benefit recipients. But regu-
lations aimed at curbing costs may have the unintended consequence of discouraging
participation by firms, which could reduce program access among eligible households.
Moreover, such regulations may shift the composition of participating firms (for ex-
ample, small versus large vendors), which may impact the types of households that
participate in the program. For example, compared to large chain companies, small
independent firms may be more likely to offer services that reflect the specific needs of
their customer base (for example, bilingual staff; see Waldfogel 2007).

This work examines these issues in the context of the Special Supplemental Nutrition
Program for Women, Infants, and Children (WIC), the chief U.S. public program that
targets the health and nutrition of low-income pregnant women and children under age

Julie Cullen, Janet Currie, Hilary Hoynes, and Heather Royer for helpful comments, as well as Michael
Amiri and Clyde Steele for helpful discussions and for providing data on the WIC vendor market in
California. Rossin-Slater is grateful for support from the National Science Foundation (NSF) CAREER
Award No. 1752203. Any opinions, findings, and conclusions or recommendations expressed in this paper
are those of the authors and do not necessarily reflect the views of the National Science Foundation. All
errors are those of the authors. The authors have no relevant interests to disclose. Replication files for this
project are available online at ICPSR, https://doi.org/10.3886/E130764V1. These files include instructions
for obtaining proprietary data used in the project.

1. The MVPF represents the ratio of each program’s benefits to the net government costs. Benefits are measured
by the policy recipients” willingness to pay, while net costs include both program spending and the long-term
effect of the policy on the government’s budget. See Hendren and Sprung-Keyser (2020) for more details.

2. In-kind transfers that are used to alter recipient consumption patterns may be welfare-improving if expanding
recipients’ budget constraints through unrestricted cash transfers results in loss (for example, if a mother does
not fully internalize the importance of the health of her child). See Moffitt (1983) and Currie and Gahvari
(2008) for broader discussions about in-kind transfers.

3. For instance, Medicaid—the nation’s main public health insurance program for low-income families with
children—primarily operates by reimbursing private Medicaid Managed Care plans instead of insuring ben-
eficiaries directly. The Head Start program provides funding to private for-profit organizations for the purpose
of operating preschools for low-income children in local communities (in addition to providing funding to local
public agencies, non-profit organizations, tribal governments, and school systems). The National School Lunch
Program contracts with food service management companies to prepare and deliver lunches to poor children in
schools.
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five. The WIC program distributes its benefits via quantity vouchers, which recipients
redeem at participating stores for specific types and amounts of nutritious products (for
example, 16 ounces of whole wheat bread). Vendors are often viewed critically by the
program’s administration due to their incentives to raise the program’s fiscal burden.
In particular, since WIC beneficiaries are completely price-inelastic—WIC vouchers
only specify product types and quantities, but not prices—vendors have an incentive to
increase the prices charged for WIC-eligible products. Existing evidence suggests that
such strategic pricing responses to price-inelastic WIC customers are concentrated among
small, independent grocers rather than large grocery chains (Meckel 2020; Saitone,
Sexton, and Volpe 2013; DellaVigna and Gentzkow 2019), making small vendors fre-
quent targets of various cost containment reforms.

At the same time, small stores may play an important role in lowering barriers to take-
up for certain types of households. Large chain grocers are less likely to locate in high-
poverty areas (Bitler and Haider 2011; Alcott et al. 2019), which means that small stores
may raise program awareness and facilitate access for households residing in these
areas. In addition, small grocers may offer an environment in which it is easier to learn
WIC’s complex product eligibility rules. In the store, participants must locate eligible
products, which are defined based on size, flavor, ingredients, and other characteristics.
Qualitative data from interviews with WIC participants underscores the difficulties that
they experience when using WIC benefits at large stores that also contain many ineli-
gible items (Grodsky et al. 2017). Independent ethnic grocers that operate as WIC
vendors may further lower these costs for immigrant participants, who may be less
familiar with American brands and sizing conventions. Surveys indicate that some
foreign-born shoppers prefer independent grocers to larger supermarkets because they
have bilingual staff and signage (Ayala et al. 2005; Sanchez-Flack et al. 2016). An
additional benefit of small WIC stores is that they may provide a less stigmatizing
shopping experience than larger retailers that serve mostly non-WIC customers.”*

To analyze the impacts of vendors and specifically vendor type on program take-up,
we focus on a major cost containment reform in California’s WIC program. The reform
occurred after the U.S. Department of Agriculture (USDA) and the California Depart-
ment of Public Health (CDPH) identified overpricing of WIC foods among small ven-
dors.> The two centerpieces of the reform were: (i) a moratorium on all new vendor
applications from April 2012 to June 2014 and (ii) a decrease in the reimbursement rate
for small vendors in May 2012. We hand-collected data on the names and exact ad-
dresses of all authorized WIC vendors in California from March 2010 to December
2015, classified them by type, and found that the number of small vendors targeted by the
reform fell from a peak of 1,904 in February 2012 to 851 in December 2015, a 55 percent
decrease (Meckel, Rossin-Slater, and Uniat 2021). Data from the USDA show that
average WIC food costs per participant in California fell from a peak of $63.47 in August
2011 to $42.37 in December 2015 (in 2010 dollars), a 33 percent reduction.

We merge our novel WIC vendor data set to California birth records data covering the
universe of births over 2010-2015 with information on maternal zip code tabulation

4. See Moffitt (1983) and Currie and Gahvari (2008) for discussions about stigma in welfare program par-
ticipation and the role of in-kind benefits.

5. See https://californiahealthline.org/news/public-health-department-lifts-vendor-moratorium-for-wic-food
-program/ (accessed August 25, 2022) for more details on the issues.
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area (ZCTA) of residence and WIC benefit take-up during pregnancy. We exploit the
reform-induced variation in the presence of WIC vendors within ZCTAs over time to
study how proximity to different types of vendors affects WIC take-up during preg-
nancy. Importantly, while there is a substantial amount of variation in the presence of
small WIC vendors due to the reform, the number of large WIC grocers (for example,
major grocery chains such as Wal-Mart and Vons) remained relatively stable over the
sample time period, and more than 95 percent of mothers in our data have at least one
WIC vendor (of any type) in their ZCTA of residence during pregnancy. Thus, our
empirical setting allows us to identify the distinct impacts of proximity to small stores
among mothers who already have access to a larger vendor in their ZCTA.

‘We find that among all mothers in our data, the presence of a small WIC vendor within
amother’s ZCTA is associated with a 0.8 percentage point increase in the likelihood she
receives WIC benefits during her pregnancy (1.6 percent at the sample mean). However,
the small average effect on take-up masks important subgroup heterogeneity. We begin
by distinguishing between first-time mothers, who are newly eligible for WIC, and
women giving birth to higher-order children, who may have participated in the past. Our
results show that among women with first births, the presence of a small WIC vendor in
their ZCTA of residence during pregnancy increases the likelihood of benefit take-up by
1.4 percentage points (3.1 percent at the sample mean). By contrast, for women giving
birth to higher-parity children, the effect of a small vendor is small and insignificant. The
increase in take-up for first-time mothers exists even among those who also have a large
WIC grocer in their ZCTA, suggesting that small stores may play a distinct role in
providing access to newly eligible women.®

Moreover, our estimates suggest that foreign-born first-time mothers may experience
larger participation gains from having small vendors in their ZCTAs than their U.S.-born
counterparts (3.8 percent versus 2.7 percent, respectively, although the difference is
not statistically significant). One explanation for this pattern is that small vendors—
especially independent ethnic grocers—may be particularly well suited for assisting
nonnative English speakers with identifying eligible product sizes, ingredient lists,
and other product characteristics. Itis also possible that small grocers encourage take-
up through increasing awareness and information within immigrant social networks
(Figlio, Hamersma, and Roth 2015).

That said, within-ZCTA differences in distance to stores may also be important. We
find that small WIC vendors are on average located in census tracts that have a 3.3
percentage point higher poverty rate than large vendors in the same ZCTA, which is a
nontrivial difference relative to the average poverty rate of 12.8 percent across all tracts
with small or large vendors in our data. As a result, the reform—which reduced the
number of small vendors while holding the number of large vendors constant—
generated a disproportionate reduction in WIC access and salience in the poorest areas

6. We present evidence from the American Time Use Survey (ATUS) that is consistent with the notion that
first-time mothers face especially high learning costs when using the WIC program—WIC households with
only one child spend significantly more time grocery shopping than WIC households with multiple children or
other non-WIC-participating low-income households. In addition, interviews with WIC recipients suggest a
learning curve in identifying WIC-eligible products that dissipates with time spent in the program (Chauvenet
et al. 2019).
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in California. First-time and foreign-born mothers may be especially sensitive to the
resulting higher travel costs, and thereby particularly affected.

Lastly, we study whether proximity to so-called “A-50" WIC vendors—which are
specialized small stores that derive 50 percent or more of their revenues from WIC
customers and were indirectly affected by the cost containment reform (see Section II
for more details)—influences take-up. We find some evidence that distance to the
nearest A-50 vendor reduces take-up for foreign-born first-time mothers, but not for
other subgroups. The fact that the effect of proximity to a small non-A-50 store is similar
to (and, for some subgroups, stronger than) the effect of proximity to an A-50 vendor
suggests that stigma may not be the primary barrier to program take-up and that small
stores need not serve mostly WIC customers in order to facilitate program access among
high-need groups.

This work makes several contributions to the existing literature. Our analysis is
related to Meckel (2020), who studies the effects of an electronic payment reform in the
Texas WIC program that prevented WIC stores from charging different prices to their
WIC and non-WIC customers. She finds that the reform led to a decline in participation
among independent WIC vendors and reduced WIC take-up among eligible pregnant
women. Our study differs from Meckel (2020) in a few important ways. While Meckel
(2020) examines a policy that indirectly affected WIC vendors’ incentive to participate
due to a reduction in the payoff from being in the program (via the prohibition of price
discrimination), we instead analyze a cost containment reform that more directly de-
creased the number of small vendors through a moratorium and an explicit reduction in
reimbursement rates. By directly targeting small vendors, California’s reform led to a
disproportionate decline in access among the relatively less-advantaged women who
rely on these stores to redeem their benefits. Our results suggest that while cost con-
tainment measures in public—private in-kind benefit provision contracts may increase
program efficiency by lowering costs, they may also reduce equity by lowering access
for vulnerable subgroups. Further, our empirical setting allows us to identify the distinct
effects of proximity to small vendors among women who also have access to larger WIC
stores. We are therefore able to shed light on the unique role these vendors play in
reducing barriers to take-up for subgroups that face high program learning costs (for
example, first-time mothers and immigrants). We also build on a small set of studies
on the geographic determinants of WIC take-up, which focus on proximity to WIC
agencies and clinics, where individuals must go to apply for their benefits (Bitler, Currie,
and Scholz 2003; Hoynes, Page, and Stevens 2011; Rossin-Slater 2013). We instead
focus on proximity to vendors, which are key access points because they are the places
where participants must redeem their benefits.

More broadly, our study relates to a literature that emphasizes the role of transaction
costs in determining the take-up of social programs (Currie 2006). One strand of this
literature argues that although transaction costs lower overall take-up, they may be
desirable if they increase the targeting of benefits toward the needy by differentially
deterring utilization among individuals for whom the benefit value is low (Kleven and
Kopczuk 2011; Nichols and Zeckhauser 1982; Besley and Coate 1992). Consistent with
this idea, recent experimental work finds that lowering informational barriers and time
costs decreases targeting in the Supplemental Nutrition Assistance Program (SNAP),
as the marginal participants induced to sign up by the treatment receive lower benefit
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amounts on average (Finkelstein and Notowodigdo 2018). In contrast, we provide evi-
dence that a reduction in transaction costs due to within-ZCTA availability of a small WIC
grocer increases targeting in WIC, as poor immigrant families are differentially induced to
take up benefits.” Our finding of a negative relationship between transaction costs and
targeting echoes the conclusions of recent work by Deshpande and Li (2019), who show
that closures of Social Security Administration field offices (that is, an increase in trans-
action costs) reduce disability benefit take-up differentially among individuals with higher
benefit amounts (that is, consistent with a decrease in targeting).

Finally, our findings are relevant to other in-kind transfer programs in which bene-
ficiaries must learn about unfamiliar goods or services, and the resulting learning costs
generate barriers to take-up. For example, recent evidence suggests that housing vou-
cher program participants who receive mobility counseling and housing search assis-
tance are more likely to move from lower income to higher income areas (Collinson,
Ellen, and Ludwig 2019). Our results suggest that counseling interventions in the WIC
program may be particularly helpful for first-time users and those who have recently
moved from a different country.

II. Background

The WIC program was implemented in 1974 with the goal of improving
the health and nutritional well-being of low-income pregnant women and their young
children. Recipients are issued monthly quantity vouchers that they redeem for a spe-
cific set of nutritional foods at participating private vendors (“WIC stores”). To be
eligible, beneficiaries must live in households with incomes below 185 percent of the
poverty line and to be “at nutritional risk,” although the latter requirement rarely binds.?
Annual expenditure on WIC was $5.4 billion in 2018, and it served 1.6 million women,
1.7 million infants (approximately 50 percent of infants nationwide), and 3.5 million
children per month.’

While the program serves both pregnant women and families with children under
age five, available data suggest that about 80 percent of participants enroll during the
mother’s pregnancy.'® Thus, by focusing on pregnant women’s participation decisions

7. Children of immigrant parents are substantially more likely to live in low-income families than nonimmi-
grant children. For example, in California, 54 percent of children of immigrant parents live in low-income
families, compared to 36 percent of children of native-born parents. Source: http://www.nccp.org/profiles/CA _
profile_6.html (accessed August 24, 2022).

8. WIC clients receive an initial health and diet screening at a WIC clinic to determine nutritional risk. WIC
uses two main categories of nutritional risk: (i) medically based risks, such as a history of poor pregnancy
outcome, underweight status, or iron-deficiency anemia, and (ii) diet-based risks, such as poor eating habits that
can lead to poor nutritional and health status. Clients are counseled at WIC about these risks and the outcomes
influenced by nutrition education and nutritious foods provided by WIC. See https://www.benefits.gov
/benefits/benefit-details/2041 (accessed August 24, 2022) for more details.

9. Information about WIC program participation and funding is available at https://www.fns.usda.gov/pd/wic
-program (accessed August 25, 2022).

10. Specifically, Jacknowitz and Tiehen (2009) use data from the Early Childhood Longitudinal Study—Birth
Cohort (ECLS-B) and find that 80.7 percent of households that participate in WIC enroll during the mother’s
pregnancy. Among those who take up benefits after pregnancy, nearly all enroll soon after birth, when the child
is zero to three months old. It is also informative to look at USDA participation counts, which, unlike the ECLS-
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in our analysis, we capture the majority of enrollment decisions for WIC-eligible house-
holds during our sample period.

California WIC is the largest state WIC program, serving more than one million
women and children in 2018, or 15 percent of participants nationwide. Eligibility
verification and voucher distribution occurs at WIC clinics, which exist in a variety of
locations, including public health departments, medical centers, community centers,
schools, and churches. Participants must return to these clinics every three months to
receive a booklet of benefit vouchers that covers the subsequent three months. Addi-
tional services, such as nutritional counseling and health screenings, are also provided at
the three-month clinic appointments.

Monthly food benefits are assigned based on eligibility category (pregnant woman,
postpartum mother, infant, or child), as well as additional factors (breastfeeding status,
dietary restrictions, availability of refrigeration, etc.). As an example, in California in
2019, a pregnant woman could obtain the following food package on a monthly basis:
4.5 gallons milk (lowfat or nonfat only), 36 ounces of breakfast cereal, 16 ounces of
whole grains, 32 ounces of yogurt, one dozen eggs, 16 ounces of cheese, 144 ounces of
juice, 16 or 18 ounces of peanut butter, and 16 ounces of beans.'!

Product eligibility is restricted based on a complex set of rules involving packaging
size, fat content, flavor, brand, and other attributes.'? For example, cheese must be in a
16-ounce package and of the following varieties: cheddar, mozzarella, colby, or jack, or
a blend of these varieties. Cheese may not have added ingredients (for example, jala-
pefio) and cannot be: organic, diced, grated, sliced, crumbled, or shredded. For other
foods, such as yogurt, eligibility is further restricted to approved brands. Inside a WIC
store, participants must locate the eligible foods themselves and bring them to the
register for checkout, where eligibility is verified by the cashier."?

WIC’s product eligibility rules are meant to ensure the nutritional value of distributed
foods, as well as to contain costs (for example, by avoiding high-price brands).'*
However, these numerous restrictions may make the process of shopping as a WIC
beneficiary onerous and time-consuming, particularly for new participants. Qualitative

B, exist for California during the years of our study. After a WIC participant gives birth, her child is eligible until
age five. However, she herself retains postpartum eligibility for an additional 12 months if she is breastfeeding
or six months if not breastfeeding. Note that if all WIC households joined during the mother’s pregnancy, then
the share of pregnant participants should be roughly equal to the share of postpartum participants (the fact that
the groups participate for slightly different lengths of time, with pregnant women for nine months, breast-
feeding women for 12 months, and postpartum nonbreastfeeding women for six months, makes this com-
parison imperfect). In fact, in fiscal year 2014, the share of recipients in California who were pregnant women is
9.5 percent, while the share who were postpartum mothers is 12.4 percent (see https://fns-prod.azureedge.us
/sites/default/files/ops/WICPC2014.pdf, accessed August 30, 2022). This comparison, combined with the fact
that households that don’t enroll during pregnancy tend to enroll during the postpartum period, suggests that
focusing on pregnant women captures nearly 80 percent of program entrants, which is remarkably similar to the
evidence from ECLS-B.

11. Source: https://wic.sbcounty.gov/foodpackages/ (accessed August 30, 2022) .

12. California makes available a 19-page guide to these rules. See https://www.cdph.ca.gov/Programs/CFH
/DWICSN/Pages/WICFoods.aspx (accessed August 24, 2022).

13. For some foods, such as cereal, different combinations are possible based on size (that is, ounces), requiring
participants to perform calculations while shopping.

14. From the USDA: “The process [of choosing eligible foods] involves maximizing the nutritional value of
WIC food packages while at the same time managing cost.” Source: https://www.fns.usda.gov/wic/about-wic
-wic-glance (accessed August 24, 2022).
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research finds that WIC recipients report a “learning curve” in finding eligible products
with respect to one’s time on the program, so that those who have participated for longer
can more quickly identify eligible items (Chauvenet et al. 2019).

To provide further evidence of a “learning curve” for participating in the WIC pro-
gram, we present descriptive evidence on differences in time spent grocery shopping
between WIC participants and other low-income families using data from the 2016
American Time Use Survey (ATUS).'? Importantly, for our purposes, the 2016 ATUS
includes a module called “Eating and Health” that asks respondents whether they
participate in WIC (“In the last 30 days, did you or any member of your household
receive benefits from the WIC program, that is, the Women, Infants, and Children
program?”), as well as their income relative to the poverty level and the number of
children in their household.

We limit our sample to individuals in households with incomes under 185 percent of
the poverty line (that is, the cut-off for WIC eligibility) and for whom we observe time
spent shopping in grocery stores. We then calculate average time per grocery shopping
trip for the following subgroups of this sample, applying ATUS survey weights: indi-
viduals in households with zero children, individuals in WIC households with one child,
individuals in WIC households with two or more children, individuals in non-WIC
households with one child, and individuals in non-WIC households with two or more
children.'®

If the shopping experience for new WIC households involves a learning curve, then
we should expect to see that WIC households with one child spend more time shopping
than WIC households with two or more children, on average. Since there may be other
reasons why households with one child and households with two or more children spend
different amounts of time grocery shopping, we also consider differences in shopping
time between low-income households who report that they do not participate in WIC.
Low-income households with no children, who are mostly ineligible for WIC (indeed,
none report participating in our sample), are another comparison group.

Figure 1 depicts the average time spent shopping per subgroup. The results are con-
sistent with a learning curve. WIC households with one child spend much more time
shopping than the other groups: 76.9 minutes on average, compared with 51.0 minutes
for WIC households with two or more children. The other groups all spend approxi-
mately 40 minutes per shopping trip. Notably, the average for low-income non-WIC
households by child parity is quite similar—37.4 minutes for the one-child households
and 39.5 for households with two or more children.

These results indicate that first-time mothers are likely to benefit from WIC vendors
that are easier to navigate and better at helping participants learn which products are
eligible and which aren’t. We explore this conjecture through subgroup analyses in
Section V below.

15. The ATUS is a nationally representative survey run by the Bureau of Labor Statistics that interviews
individuals aged 15 and older who participate in the Current Population Survey.

16. Of the 65 households that report participating in WIC in the last 30 days, ten report income that is more than
185 percent of the poverty line for the last month. This may happen for a few reasons in addition to reporting
error. First, WIC households are not recertified on a monthly basis, so they may be eligible based on income
from prior months. Second, some states, including California, have adjunctive eligibility through the Medicaid
program. Adding the ten additional WIC households does not significantly alter the average shopping time for
the WIC subgroups reported in Figure 1.
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Minutes

Figure 1

Average Number of Minutes Spent Grocery Shopping, Low-Income Households

Notes: This figure plots the average number of minutes spent grocery shopping by subgroup based on data from
the 2016 American Time Use Survey. The sample is restricted to households with income under 185 percent

of the Federal Poverty Line and nonmissing WIC participation information. Red bars represent 95 percent
confidence intervals.

In California, WIC-authorized vendors consist of private food retailers of varying
sizes and formats. Supercenters (for example, Wal-Mart), large grocery chains (for
example, Vons), as well as small grocery, convenience, and even liquor stores can
operate as WIC vendors. When WIC participants use their benefits, vendors are reim-
bursed by the WIC program as follows. During the WIC transaction, the cashier writes
down the total value of foods distributed on an indicated space on the participant’s
voucher.!” Then, the WIC vendor submits by mail the vouchers they have received,
and California WIC reimburses them via deposits into a joint checking account.

Importantly, because WIC participants are provided with fixed quantities of food
regardless of the shelf prices, they are completely price-inelastic. Therefore, WIC
vendors have an incentive to charge higher prices for WIC-eligible products to increase
their profits. In fact, some WIC vendors—particularly smaller ones—have been found to
charge different prices to WIC and non-WIC customers, although doing so is fraudulent
according to WIC program rules (Government Accountability Office 1999; Kamara,
Castellanos-Brown, and Mantovani 2012; Saitone, Sexton, and Volpe 2015). To avoid

17. Note that since WIC transactions are not taxed, they are not processed like other transactions through the
cash register.
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illegal price discrimination, some vendors may choose to serve primarily or only WIC
customers and charge higher prices overall.

To limit such responses, California WIC caps reimbursements using a price ceiling
called the “maximum allowable department reimbursement” (MADR). The MADR
varies across groups of vendors known as “peer groups.” In particular, vendors are first
categorized based on whether or not they derive more than 50 percent of their food
revenues from WIC; those that do are labeled as “A-50" vendors (“Above 50”). Until
2012, non-A-50 vendors were further categorized into peer groups according to store
size (three groups based on the number of cash registers: 1-2 registers, 3—4 registers, and
5+ registers) and geographic region.'® For each WIC product, the MADR was set using
a function of the average prices for that product within each peer group; for A-50
vendors, the MADR was a function of prices in all other stores. This structure created a
strong incentive for small non-A-50 vendors to charge exorbitantly high prices for WIC
goods, as they were reimbursed by the program based on the average within the small
store peer group only. For example, a 2012 New York Times article reported on a small
California retailer charging $7.80 for a package of tortillas, which was reimbursed en-
tirely by the program (Mieszkowki 2012)."°

To combiat this problem, the USDA mandated that the California WIC program issue
a moratorium on all new WIC vendor applications, starting in April 2012. The mora-
torium was to be lifted once California had demonstrated its ability to control costs
among its small vendors. Accordingly, in May 2012, California WIC changed the
MADR for small stores (that is, those with one to four cash registers) to be a function of
the competitive statewide average of prices of goods in large stores with five or more
cash registers.zo This reform resulted in a substantial drop in the reimbursement rate for
small non-A-50 vendors. The A-50 vendors, whose MADR remained a function of the
average prices in all other stores, also experienced a drop in their reimbursement rate,
albeit indirectly.?' The moratorium was lifted in June 2014.

Figure 2 uses data from the USDA Food & Nutrition Service to plot the trend in
California’s average WIC food cost per participant over the period March 2010 to
December 2015, using 2010 U.S. dollars. Over this time period, the cost per participant
falls from $47.47 in March 2010 to $42.37 in December 2015. The cost per participant

18. Relative to other states, California is an outlier in terms of the share of benefits redeemed at A-50 WIC
vendors. In FY 2012, while nationally 9.3 percent of benefits were redeemed at A-50 vendors, the share of
benefits redeemed at these stores in California was 37.2 percent (Tiehen and Frazao 2016). The share of benefits
redeemed at medium and small WIC grocers (excluding A-50 and non-A-50) was 6.4 percent nationally and 4.4
percent in California.

19. See https://www.nytimes.com/2012/04/22/us/wic-caps-california-reimbursements-after-stores-raise-food
-prices.html (accessed August 24, 2022).

20. Specifically, stores with one to two cash registers had an MADR set at 15 percent above the average among
large stores, whereas stores with three to four registers had an MADR set at 11 percent above the average among
large stores.

21. Further, in October 2013, the WIC program adopted a set of 19 authorization criteria that must be met to
become a WIC-authorized store. These include regulations regarding health permits, adequate inventory
records, minimum stocking requirements, conflicts of interest with the program, and hours open, among others.
In June 2014, WIC established new vendor peer group categories and subgroups: Category A = A-50 stores;
Category B =full-line grocery stores, divided into four subgroups based on the number of cash registers (1-2,
3-5, 6-9, 10+4); Category C=all other stores. Full-line grocery stores must meet minimum stocking require-
ments outlined by the WIC program. See California Department of Public Health (2015) for more details.
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Figure 2
California WIC Food Costs Per Participant: March 2010-December 2015

Notes: This figure shows the trend in real food costs per California WIC participant in 2010 dollars, using data
from the U.S. Department of Agriculture (USDA) Food and Nutrition Service.

rises over 2010 and 2011, with a large spike in August and September of 2011, when
the costs are $63.47 and $61.24, respectively. Note that this fast increase is driven
entirely by a rise in total costs rather than a decline in participants, and it appears
around the time of heightened participation in WIC among small non-A-50 vendors
(see further discussion in Section III below). The costs go back to July 2011 levels in
the last three months of 2011 and then drop again in 2012, at the time of the reform.
Costs per participant have steadily fluctuated around the low $40s in the time since
the reform.

Thus, it appears that the cost containment reform in California’s WIC program
achieved its first-order goal of lowering average food costs. In the remainder of this
paper, we explore a potential unintended consequence of the reform. In particular, we
examine whether the cost containment reform generated a reduction in access to
benefits among the WIC-eligible population and whether some subgroups were dis-
proportionately impacted.*

22. We note that the reform appears to have been reasonably salient to both store owners and program par-
ticipants, as it was covered by the media. For example, an April 2012 New York Times article reported on the
reform, as well as the rise in prices at small stores in the years leading up to it. See https:/www.nytimes.com
/2012/04/22/us/wic-caps-california-reimbursements-after-stores-raise-food-prices.html (accessed August 24,
2022).
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II1. Data

We use two main data sets in our analysis: (i) administrative data on the
universe of WIC vendors from March 2010 to December 2015 from the California WIC
program and (ii) restricted-use California birth records data from the California
Department of Public Health.

A. Data on WIC vendors

The California WIC program maintains up-to-date lists of all authorized vendors, with
information on the store names and addresses. These lists are periodically posted on
the program’s website.”> We used an internet archive tool called “Wayback Machine”
(http://archive.org/web/) to access previous versions of the website and obtained unique
lists of vendors from the following months: February 2012, June 2012, October 2012,
November 2012, June 2013, April 2014, and June 201 4.%* We also use the list for February
2013, which we had downloaded when it was originally published. Additionally, we
received lists for the months of March 2010 and January 2011, as well as weekly lists
starting in November 2014 directly from two individuals who had saved them when they
were originally published: Michael Amiri, chief executive at Nutricion Fundamental, Inc.,
a chain of A-50 stores in California, and Clyde Steele, the Chief of the Vendor Manage-
ment Branch in the California WIC program for 2009-2013.

While information on vendor names and addresses is publicly available, federal law
prohibits the release of peer group information.>> We therefore used a variety of methods
to categorize the WIC vendors into three groups: large stores that likely have five or
more cash registers, small non-A-50 stores with fewer than five registers, and A-50
stores. We first identified all national and regional chain stores (for example, Albert-
son’s, Safeway, Vons, Wal-Mart, etc.) and coded them as being “large.” To classify the
remaining stores, we relied on the store name and individual web searches. In particular,
A-50 stores commonly have the words “Mother,” “Baby,” or “Nutrition” in their names,
making them distinguishable from other small stores. Additionally, we relied on store
websites as well as Yelp reviews and photos to obtain information on the likely number
of cash registers. Finally, we consulted with Michael Amiri and Clyde Steele with regard
to our classifications. Online Appendix B provides more details on this process.

Figure 3A plots the trend in the total number of WIC vendors over the period March
2010-December 2015, while Figure 3B plots separate trends for each of the three types
of vendors. The figure shows an increase in the total number of vendors in the first period
of the data until 2012, followed by a marked decline until the middle of 2014, with the
number of vendors staying at approximately the same level through the remainder of our

23. See https://www.cdph.ca.gov/Programs/CFH/DWICSN/Pages/ResearchandData/WIC VendorInfo.aspx
(accessed August 24, 2022).

24. The structure of the WIC program website has changed over time. To access the lists of vendors before
2015, we must use the following url address in the Wayback Machine: http://www.cdph.ca.gov/programs
/wicworks/Pages/default.aspx. We also attempted to obtain these data directly from the California WIC pro-
gram office, but were told that although they maintain current lists of authorized vendors, they do not retain past
ones as they are continually written over (personal communication with Susan Sabatier, Chief of the Data
Analysis, Research and Evaluation Section in WIC, December 5, 2017).

25. These regulations are located in: 7 C.ER. § 246.26(e).


http://archive.org/web/
https://uwpress.wisc.edu/journals/pdfs/0120-10677R1_supp.pdf
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Figure 3

Trends in Number of WIC Vendors: March 2010-December 2015

Notes: Panel A shows the trends in the total number of WIC vendors over March 2010-December 2015, Panel B shows
the trends separately by type: large stores with five or more cash registers, small non-A-50 stores, and A-50 stores. The
data come from California WIC program administrative records on all authorized WIC vendors that in the following
months: March 2010, January 2011, February 2012, June 2012, October 2012, November 2012, June 2013, April 2014,
June 2014, November 2014, December 2014, and every month in 2015.

sample period. When we split the vendors into three groups by type, we see that much of
this variation is driven by small non-A-50 vendors, which increased to a maximum of
1,904 in February 2012 and declined to 851 by December 2015. The number of A-50
vendors drops as well, from 679 in February 2012 to 447 in December 2015. By
contrast, the number of large vendors is fairly steady, ranging between 2,685 and
2,965 over the time period examined. These patterns are consistent with the fact that
the MADR reform affected small non-A-50 vendors directly, A-50 stores indirectly,
and large stores not at all.

Online Appendix Figure A.1 examines the geographic distribution of small non-A-50
vendor density across California ZCTAs in February 2012 versus December 2015. For
each ZCTA in each month, we calculate the ratio of the total number of small vendors
over the total population age five and under from 2010 census data (x 1,000).2° The maps
show an overall decline in small vendor density in California, with particularly sub-
stantial declines in ZCTAs located in the middle of the state.

We collapse the vendor data to a ZCTA X month panel using all of the available
months of data and then interpolate between months to obtain nonmissing vendor
information for each month between March 2010 and December 2015. For our main
analysis, we use indicators for any small non-A-50 vendor and any A-50 vendor as the
key explanatory variables.”” We do not include an indicator for any large vendor in our

26. We trim the ratio at the 99th percentile to discard outliers in small ZCTAs.

27. The interpolation implies that whenever a ZCTA switches from a positive number to zero vendors between
nonconsecutive lists, we assume that the switch happens only in the month of the next list. For example, if there
is one small vendor in February 2012 and zero small vendors in June 2012, then we effectively assume that the
small vendor only disappears in June 2012 and not earlier. Analogously, if a ZCTA switches from zero vendors
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main regression models because there is very little variation in the presence of a large
vendor within ZCTAs over our analysis time frame.?®

Finally, to shed light on the locations of small versus large WIC stores within ZCTAs,
we match stores to their census tracts and merge in data on the share of households living
below the poverty line in each tract from the 2010 census (U.S. Census Bureau 2010).%
If small WIC vendors are located in poorer neighborhoods within ZCTAs than large
WIC vendors, then the reform may lead to an increase in distance to the nearest WIC
store for households living in these areas. Indeed, we find that the average small vendor
is located in a census tract in which the poverty rate is 3.4 percentage points higher than
the poverty rate of tracts with large stores in the same ZCTA. This difference is large
when compared to the 12.8 percent average poverty rate among tracts with either small
or large vendors. Thus, the reduction in small vendors following the cost containment
reform leads to a decrease in the presence of WIC stores in high-poverty census tracts in
California—over our analysis time frame, the average poverty rate of census tracts with
at least one vendor falls by 0.9 percentage points. This means that, although most
women have a large WIC vendor in their ZCTA even after the reform, there may still be
an increase in access costs among women in the poorest neighborhoods.

B. California Births Data

The births data come from administrative records held by the California Department of
Public Health. The data contain detailed information about the newborn child and the
parents.*® Importantly, these data have information about WIC benefit receipt during
pregnancy, which is our key outcome variable.

WIC benefit receipt is self-reported by the mother at the time of birth. We assess the
accuracy of this measure in two ways. First, we compare it to data on WIC participation
from the California Maternal and Infant Health Assessment survey of a representative
sample of about 7,000 women who have recently given birth. For the years 2013-2014,
for which statistics are publicly available, the share of mothers who report participat-
ing in WIC during their first pregnancy is 47.4 percent.*! This is very similar to the WIC

to at least one vendor between nonconsecutive lists, then we assume that the vendor appears in the first skipped
month. So, if there are no small vendors in March 2010 and one small vendor in January 2011, we assume that
there is one small vendor starting in April 2010. To assess the impact of these assumptions, we examine the
sensitivity of our results to only using data with noninterpolated data, finding very similar estimates.

28. Models that include an indicator for any large vendor as an explanatory variable yield very similar results.
29. Specifically, we use the store addresses and geocode them using three different strategies. We first geocode
addresses using ArcGIS software. For the addresses that remain unmatched to map locations at the street level
or more precisely, we then use Opencage geocoding software. For addresses that still remain unmatched, we
then use the census geocoder. For more information on these statistical packages, please see https://www
.arcgis.com/index.html, https://opencagedata.com/api, and https://geocoding.geo.census.gov/ (accessed Au-
gust 24, 2022). Finally, we use census tract boundary shapefiles from the 2010 census to match each suc-
cessfully geocoded store to its census tract. The census tract shapefile can be found here: https://www.census.gov
/geographies/mapping-files/time-series/geo/tiger-line-file.2010.html (accessed August 24, 2022). Our method
results in an 86 percent match rate between unique WIC store addresses and census tracts in California.

30. The data come from two sources. Medical data about the child, pregnancy, and delivery are recorded by the
hospital of delivery, while information about maternal behaviors are self-reported by the mother in a ques-
tionnaire that she completes while in the hospital.

31. See www.cdph.ca.gov/Programs/CFH/DMCAH/MIHA/CDPH%20Document%20Library/MIHA-Annual
Report-2013-2014-County-Regional.pdf, page 105 (accessed August 24, 2022).


https://www.arcgis.com/index.html
https://www.arcgis.com/index.html
https://opencagedata.com/api
https://geocoding.geo.census.gov/
https://www.census.gov/geographies/mapping-files/time-series/geo/tiger-line-file.2010.html
https://www.census.gov/geographies/mapping-files/time-series/geo/tiger-line-file.2010.html
http://www.cdph.ca.gov/Programs/CFH/DMCAH/MIHA/CDPH%20Document%20Library/MIHA-AnnualReport-2013-2014-County-Regional.pdf
http://www.cdph.ca.gov/Programs/CFH/DMCAH/MIHA/CDPH%20Document%20Library/MIHA-AnnualReport-2013-2014-County-Regional.pdf
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Table 1
Births Data Variable Means by Any Small Vendor during Pregnancy, Firstborns

All Small Vendor No Small Vendor
Mother’s age 26.70 25.35 28.43
Mother < high school 0.122 0.171 0.0587
Mother high school 0.236 0.284 0.176
Mother some college 0.262 0.276 0.244
Mother college + 0.340 0.232 0.478
Mother white 0.322 0.233 0.435
Mother Black 0.0558 0.0681 0.0402
Mother Hispanic 0.423 0.545 0.267
Mother foreign-born 0.326 0.324 0.328
Father’s info missing 0.0732 0.0913 0.0502
Birth weight (g) 3288.3 3278.3 3301.0
Low birth weight (<2,500 g) 0.0537 0.0560 0.0508
Gestation (weeks) 39.49 39.46 39.54
Premature (<37 weeks) 0.0659 0.0699 0.0608
Received WIC benefits 0.467 0.602 0.294
Observations 923,399 517,422 405,977

Notes: This table shows means of births data variables, using California birth records data for all singleton
births with nonmissing information on gestation length and maternal zip code of residence, and with estimated
conceptions between March 2010 and March 2015. Column 2 shows means for mothers who have at least one
small vendor in their ZCTA of residence during Months 0-9 post-conception. Column 3 shows means for
mothers who have no small vendors in their ZCTA of residence during Months 0-9 post-conception.

take-up rate of 46.7 percent that we report in Table 1 for mothers of firstborns, as
discussed below. Second, we compare the birth certificate WIC measure to admin-
istrative data on WIC participation from the USDA, according to which an average
of 111,725 pregnant women participate in WIC per month in FY 2015 in California,
or approximately 30 percent of all pregnant women.>? With an average likelihood of
enrollment in any given month of approximately 56 percent, the implied WIC par-
ticipation rate among pregnant women from the USDA is 53 percent, which is within
the ballpark of what is reported on the California birth certificates.”

32. Source: http://web.archive.org/web/20070331224744/http://www.fns.usda.gov/pd/wicmain.htm (accessed
August 24, 2022). There were 491,748 births in California in 2015, and since pregnancies last approximately
nine months (that is, three-fourths of a year), about 3/4 x 491,748 = 368,811 women were pregnant in any given
month in that year. The USDA measure implies that approximately 30 percent of all pregnant women partic-
ipated in WIC per month (111,725/368,811=0.30).

33. Note that the birth certificate measure covers all months of pregnancy, so we need to convert the USDA
monthly rate to a participation rate for all pregnant women to be able to compare them. The USDA reports
enrollment rates by trimester for 2014 (at the national level only): among pregnant WIC participants, 55 percent
enrolled in the first trimester, 36 percent in the second, and 9 percent in the third (see https:/fns-prod.azureedge
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The data also contain rich demographic information about the mothers, including age,
education level, race/ethnicity, and nativity.34 Importantly, the data contain the mother’s
(self-reported) zip code of residence, which allow us to match mothers to information
about WIC vendor presence during their pregnancy.®

We calculate the estimated month and year of conception for each birth using in-
formation on the birth month and year and gestation length, and limit the data to
singleton births with conceptions between March 2010 and March 2015. We then create
indicators for whether mothers have access to each of the three types of vendors de-
scribed above in their ZCTA in Months 0-9 post-conception. We do not use the actual
length of the pregnancy to assign WIC vendor presence as gestation length may be
endogenous to WIC receipt (for more discussion on the relationship between WIC and
gestation length, see, for example, Bitler and Currie 2005; Joyce, Gibson, and Colman
2005; Rossin-Slater 2013).

Table 1 shows variable means in the births data for our entire sample (Column 1) and
separately by mothers who do and do not have at least one small non-A-50 WIC vendor
in their ZCTA of residence during the expected pregnancy period. Across most char-
acteristics, mothers who have at least one small non-A-50 vendor during pregnancy are
less advantaged than those who do not—they are less educated, are more likely to be
non-Hispanic Black, Hispanic, and foreign-born, have worse birth outcomes, and more
likely to be covered by Medi-Cal. They are also substantially more likely to take up WIC
than mothers who do not have a small non-A-50 vendor in their ZCTA. The difference in
WIC take-up is likely due to a combination of several causes, including vendor pres-
ence, as well as the differential composition of mothers across the two groups of ZCTAs,
pointing to the importance of using a research design that leverages vendor variation
within rather than across ZCTAs.

Figures 4A, 4B, and 4C plot the share of mothers with at least one WIC store of each
type (large, small non-A-50, and A-50, respectively) in their ZCTA of residence during
Months 0-9 post-conception over our analysis period. Consistent with the minimal
change in the number of large WIC vendors in Figure 3B, the share of mothers with a
large vendor in their ZCTA is quite high and relatively stable, at 92-93.5 percent.
However, the share of mothers with at least one small non-A-50 vendor in their ZCTA
drops from a maximum of 67 percent among mothers who conceived in May 2010 to a
minimum of 48 percent among mothers who conceived in January 2015. The share of
mothers with at least one A-50 vendor in their ZCTA also drops over the analysis time
frame, from about 55 percent to about 45 percent. We explore whether this reduction in
small non-A-50 and A-50 vendors (during a time of high and stable access to large
vendors) influences WIC take-up in the subsequent analysis.

.us/sites/default/files/ops/WICPC2014.pdf, accessed August 30, 2022). Assuming for simplicity that the share

enrolled increases linearly in month within a trimester and zero women enroll in Month 1 (since many women

do not even know they are pregnant at that time), the average enrollment likelihood in any given month is about

0+0.25+0.50+0.63+0.76+0.90+0.93+0.97 +1
9

percent, the implied WIC participation rate among all pregnant women is 53 percent.

34. We also have more limited information about the fathers. To proxy for father involvement at the time of

childbirth, we create an indicator for whether the father information is missing from the birth certificate.

35. We use a zip code to ZCTA crosswalk available at https://udsmapper.org/zip-code-to-zcta-crosswalk/

(accessed August 30, 2022).

56 percent [ =0.56|. Thus, if we divide 30 percent by 56


https://fns-prod.azureedge.us/sites/default/files/ops/WICPC2014.pdf
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Figure 4

Trends in the Share of Mothers with a Different Types of Vendors in their ZCTA: March 2010—
December 2015

Notes: These graphs show the share of mothers with at least one WIC store of the each type in their ZCTA of residence
during pregnancy. Panels A-C are: large stores with five or more cash registers, small non-A-50 stores, and A-50
stores, respectively. Data on WIC vendors come from California WIC program administrative records on all autho-
rized WIC vendors that in the following months: March 2010, January 2011, February 2012, June 2012, October
2012, November 2012, June 2013, April 2014, June 2014, November 2014, December 2014, and every month in
2015. Data on mothers come from California birth records data for all singleton births with nonmissing information on

gestation length and maternal zip code of residence, and with estimated conceptions between March 2010 and March
2015.

IV. Empirical Design

As shown in Figure 3B, the cost containment reform appears to have
led to a large reduction in the number of small non-A-50 vendors in California (and a
somewhat smaller reduction in the number of A-50 vendors). As a consequence, mothers
living in ZCTAs with at least one small vendor before the reform went into effect are
substantially more likely to have had a decline in access to a small vendor than mothers
in ZCTAs without a small vendor. Since the decline in vendors is arguably driven by
supply-side rather than demand-side factors (that is, the reduction in the MADR and a
moratorium on new vendor applications as opposed to changes in preferences of the
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WIC-eligible population), we exploit within-ZCTA changes in vendor presence as a
natural experiment to identify the effects of different types of vendors on WIC take-up.
Specifically, we estimate models of the form:

(1) Yigym=Bo+ B1AnySym + By AnyASO y +Xizym Y + 8- + Py + Eizym

for each mother i residing in ZCTA z with conception year y and month m. Y, is an
outcome of interest, such as an indicator for WIC receipt during pregnancy. AnyS.,,, and
AnyA50.,,, are indicators for any small non-A-50 and any A-50 vendor in the mother’s
ZCTA of residence during Months 0-9 post-conception, respectively.36 The vector Xy,
includes the following controls: maternal age group dummies (<20, 20-24, 25-34, 35+,
missing), maternal education dummies (less than high school, high school, some
college, college or more, missing), maternal race/ethnicity dummies (non-Hispanic
white, non-Hispanic Black, Hispanic, other race, missing), an indicator for mother
being foreign-born, an indicator for the father’s information being missing from the
birth certificate, and parity dummies (first, second, third child or higher). We also
include ZCTA fixed effects, 6., as well as fixed effects for the conception year—
month, py,,. €y, is the error term, and we cluster standard errors at the maternal
ZCTA of residence level. We are interested in the estimates of ; and B,, which
respectively correspond to the impacts of having at least one small non-A-50 and at
least one A-50 vendor on the outcome.

We also present results from models that include ZCTA demographic and economic
characteristics from the 2010 census and 2011 American Communities Survey (ACS)
interacted with a linear trend, as well as models that add in placebo indicators for the
presence of any vendors in the nine months after the estimated month of delivery (that s,
post-pregnancy). Significant coefficients on the placebo variables would suggest that
there may be trends in WIC vendor presence that confound the results.

Causal identification of the effects of WIC vendor presence relies on the assumption
that within-ZCTA changes in vendor composition are uncorrelated with other time-
varying determinants of WIC take-up. We would face a violation of this assumption if,
for example, ZCTAs where small vendors exited following the cost containment reform
were also experiencing differential trends in demographic or economic variables that
separately impacted demand for WIC. As discussed above, to assess this possibility, we
(i) test whether our results are robust to including ZCTA characteristics interacted with a
trend, (ii) examine whether there are any significant coefficients on placebo indicators
for WIC vendor presence post-pregnancy, and (iii) estimate event-study models that
examine the effects of WIC vendor presence in three-month windows surrounding the
month of conception. We also evaluate the plausibility of the identifying assumption in
two other ways.

First, Online Appendix Table A.1 presents estimates from a regression based on the
WIC vendor data for ZCTAs that ever have at least one vendor (of any type) over our
period of analysis. For each ZCTA, we calculate the difference between the any vendor

36. We have also estimated regressions using the ratios of the two types of vendors over the total population age
five and under as the explanatory variables. It appears that any significant effects of WIC vendor presence are
driven by the extensive margin (that is, moving from zero to at least one vendor), and we therefore focus on
those specifications here.
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indicator of each type in February 2012 (that is, right before the reforms went into effect)
and December 2015, the last month in our data. Thus, a negative number corresponds to
a decline in WIC vendor presence, while a positive number corresponds to an increase.
We then regress these differences on ZCTA characteristics from the 2010 census and
2011 ACS, which we parametrize as indicator variables for values above or below the
sample medians. The table shows that there is little correlation between available ZCTA
characteristics and changes in vendor composition. In fact, when one considers Column
3, which shows results for within-ZCTA changes in small vendor presence, there are no
statistically significant associations with any of the characteristics that we consider.

Second, in Table 2, we examine the correlation between maternal characteristics in the
births data and our WIC vendor variables in models with fixed effects for ZCTA and
conception year—month. In particular, we estimate versions of Equation 1 using different
maternal variables as outcomes and omitting the control variables in X;,,,. Out of the 18
coefficients reported in this table, only one is statistically significant at the 5 percent
level. Moreover, when one considers the middle row with coefficients on the AnyS.,,,
indicator—which accounts for most of the variation in WIC vendor presence—we see no
significant or economically meaningful relationships with the maternal characteristics.

In sum, we find little evidence of confounding variation, implying that within-ZCTA
changes in WIC vendor presence can be used to identify causal impacts of WIC vendors
on our outcomes of interest.

V. Results

Panel A of Table 3 presents results from estimating our baseline Model
1, with an indicator for WIC take-up during pregnancy as the dependent variable. Panel
B of Table 3 reports results from models that additionally include ZCTA characteristics
interacted with a linear trend, which are very similar to those in Panel A. In Column 1,
we show that among all mothers of singleton births in our analysis sample, the presence
of a small non-A-50 WIC vendor in the mother’s ZCTA of residence during pregnancy
increases the likelihood of WIC benefit receipt by 0.8 percentage points, or 1.6 percent
when evaluated at the sample mean. In Columns 2 and 3, we split the sample into
mothers of first-born and higher-parity children, respectively, and show that the effect
on WIC take-up is entirely concentrated among first-time mothers. For these mothers,
we find that within-ZCTA access to a small non-A-50 vendor increases WIC take-up by
1.4 percentage points, or 3 percent at the sample mean. In Columns 4 and 5, we further
separate first-time mothers into those who are born in the United States and those who
are born in other countries. The estimated increase in WIC take-up is larger both in
absolute and relative terms for foreign-born mothers than U.S.-born mothers, although
the difference in effects across the two subgroups is not statistically significant. These
results are consistent with the idea that small WIC vendors reduce barriers to take-up for
women who are least familiar with the program (that is, first-time mothers) and who
may face particularly high learning costs (that is, foreign-born mothers). In addition,
since small stores are disproportionately likely to be located in poorer areas (within
ZCTAs), their availability results in lower travel costs for women living in those areas,
and first-time and foreign-born mothers may be particularly sensitive to such costs.
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Table 3
Effect of Vendors on WIC Take-up, by Participant Type

Mother Received WIC during Pregnancy

Mothers of Firstborns

All Firstborn 2+ Parity U.S.-Born Foreign-Born
ey 2 3 “ %)
Panel A: Baseline Specifications
Any small vendor 0.0081#**  0.0143*** 0.00416  0.0128***  (.0173%**
during pregnancy [0.0026] [0.0032] [0.00276] [0.0034] [0.0051]
Any A50 vendor 0.0038 0.0033 0.00411  0.0017 0.0079
during pregnancy [0.0040] [0.0046] [0.00418] [0.0055] [0.0068]
Mean, dep. var. 0.522 0.467 0.558 0.471 0.458
Observations 2,346,723 923,399 1,423,324 622,655 300,744
Percent change, at mean 1.55% 3.06% 0.7% 2.72% 3.78%
Panel B: With ZCTA Characteristics Interacted with Trends
Any small vendor 0.00815%** 0.0144*** 0.00418  0.0126%**  0.0178***
during pregnancy [0.00261] [0.00318] [0.00281] [0.00342] [0.00512]
Any A50 vendor 0.00396 0.00318 0.00438 0.00164 0.00780
during pregnancy [0.00389] [0.00448] [0.00406] [0.00531] [0.00674]
Mean, dep. var. 0.522 0.467 0.558 0.471 0.458
Observations 2,345,199 922,780 1,422,419 622,090 300,690
Percent change, at mean 1.56% 3.08% 0.7% 2.68% 3.89%

Notes: Each column in each panel presents coefficients from separate regressions, using California birth records data
for all singleton births with nonmissing information on gestation length and maternal zip code of residence, and with
estimated conceptions between March 2010 and March 2015. The dependent variable is an indicator for the mother
receiving WIC benefits during pregnancy, while the key explanatory variables are indicators for any small and any A-
50 vendors in the mother’s ZCTA of residence during pregnancy. Columns 1-3 show results for all singleton births,
firstborns, and higher-parity births, respectively, while Columns 4 and 5 show results for U.S.-born and foreign-born
mothers of firstborns, respectively. All regressions include the following control variables: maternal age group
dummies (<20, 20-24, 25-34, 35+, missing), maternal education dummies (less than high school, high school, some
college, college or more, missing), maternal race/ethnicity dummies (non-Hispanic white, non-Hispanic Black,
Hispanic, other race, missing), indicator for mother being foreign-born, indicator for the father’s information being
missing from the birth certificate, parity dummies (first, second, third or higher), conception year—month, and maternal
ZCTA of residence fixed effects. In Panel B, regressions additionally include ZCTA characteristics interacted with a
linear trend. We use the same ZCTA characteristics as those used in Online Appendix Table A.1. Only observations
with nonmissing ZCTA characteristics are included. Standard errors clustered on the ZCTA level. Significance levels:
#*p<0.1, #¥p<0.05, **¥p <0.01.
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Table 4
Effect of Vendors on WIC Take-up, Placebo Tests

Mother Received WIC during Pregnancy

Mothers of Firstborns

All Firstborn 2+ Parity  U.S.-Born  Foreign-Born
ey @) 3 “ &)

Any small vendor 0.0082***  0.0148**%*  (0.00389 0.0118***  0.0216%**
during pregnancy  [0.0027] [0.0034] [0.00280] [0.00355] [0.0061]

Any A50 vendor 0.0024 0.00075 0.00366  —0.00129 0.0059
during pregnancy  [0.0038] [0.0046] [0.00391] [0.00528] [0.0075]
Any small vendor  —0.0001 -0.0011 0.000507  0.00190 —-0.0081
post-pregnancy [0.0022] [0.0030] [0.00245] [0.00318] [0.0050]
Any A50 vendor 0.0026 0.0048 0.000844  0.00561 0.0042
post-pregnancy [0.0035] [0.0038] [0.00383] [0.00432] [0.0066]
Mean, dep. var. 0.522 0.467 0.558 0.471 0.458
Observations 2,346,723 923,399 1,423,324 622,655 300,744

Notes: Each column presents coefficients from separate regressions, using California birth records data for all single-
ton births with nonmissing information on gestation length and maternal zip code of residence, and with estimated
conceptions between March 2010 and March 2015. The dependent variable is an indicator for the mother receiving WIC
benefits during pregnancy. Columns 1-5 show results from a model that includes indicators for any small and any A-50
vendors in the mother’s ZCTA of residence during pregnancy, as well as placebo indicators for any vendors in the nine
months after the estimated month of delivery (that is, post-pregnancy), using the samples denoted in the table header. See
notes under Table 3 for more details on control variables. Standard errors clustered on the ZCTA level. Significance
levels: *p<0.1, **p<0.05, ***p <0.01.

Table 3 also demonstrates that there is no significant effect of within-ZCTA avail-
ability of an A-50 vendor on WIC take-up among any of the subgroups. This pattern of
findings suggests that stigma—which A-50 stores are designed to reduce by catering
primarily to WIC customers—may not be a key barrier to program take-up.3 7 That said,
there is less within-ZCTA variation in A-50 vendor presence than in small non-A-50
vendor presence, which may limit our ability to detect significant effects of A-50
presence. In Online Appendix Table A.2, we address this issue by calculating the
distance between the mother’s ZCTA of residence and the nearest ZCTA with at least
one WIC vendor of each type. For the whole sample of first-time mothers and for
foreign-born first-time mothers, we find that an additional mile in distance to the near-
est small non-A-50 vendor reduces the likelihood of WIC take-up by 0.03 and 0.04

37. It is also possible that mothers may prefer small, non-WIC-specialized stores over the A-50 ones as the
former group offers a wider range of products, enabling them to do their WIC- and non-WIC shopping in one
place.


https://uwpress.wisc.edu/journals/pdfs/0120-10677R1_supp.pdf

Downloaded from at STANFORD UNIV GRAD SCH OF BUS on April 10, 2023. Copyright 2021

Panel A: All Mothers, Firstborns

0.02 1

0.01 1

Coefficient Estimates
o

—0.01 1

—0.02

T T T T T T T T T T
>12pre 10-12pre 7-9pre 4-6pre 1-3pre 0-2post 3-5post 6-8 post 9—11 post 12+ post
Any Small WIC Vendor Relative to Month of Conception

714,607 Births, 1,190 ZCTAs

Panel B: Foreign-Born Mothers, Firstborns

0.04

3 [
=z 0.02 4
E ]
2]
m
2 ®
% 0 L)
S
© ]

—0.02

T T T T T T T T T T
>12pre 10-12pre 7-9pre 4-6pre 1-3pre 0-2post 3-5 post 6-8 post 9-11 post 12+ post
Any Small WIC Vendor Relative to Month of Conception
233,190 Births, 1,163 ZCTAs

Figure 5

Event-Study Analysis Based on Timing of Small WIC Vendor Availability Relative to
Conception, Firstborn Sample

Notes: These figures show the coefficients and 95 percent confidence intervals from event-study regressions in
which we include indicators for the existence of at least one small WIC vendor in the mother’s ZCTA of
residence in three-month windows surrounding conception. All regressions include the following control
variables: maternal age group dummies (<20, 20-24, 25-34, 35+, missing), maternal education dummies (less
than high school, high school, some college, college or more, missing), maternal race/ethnicity dummies (non-
Hispanic white, non-Hispanic Black, Hispanic, other race, missing), indicator for mother being foreign-born,
indicator for the father’s information being missing from the birth certificate, parity dummies (first, second,
third or higher), conception year-month, and maternal ZCTA of residence fixed effects. Standard errors are
clustered on the ZCTA level.
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Table 5
Effect of Vendors on WIC Take-up, Mothers in ZCTAs with Large Vendors Only

Mother Received WIC during Pregnancy

Mothers of Firstborns

All Firstborn 2+ Parity U.S.-Born Foreign-Born
ey 2 3 “ ®)

Any small vendor  0.00830*** 0.0148*** 0.00414  0.0129%**  0.0183***
during pregnancy [0.00264]  [0.00324] [0.00286] [0.00350] [0.00527]

Any A50 vendor  0.00306  0.00217  0.00375 —0.000722  0.00982
during pregnancy [0.00398]  [0.00457] [0.00425] [0.00520] [0.00690]

Mean, dep. var. 0.528 0.473 0.563 0.477 0.463
Observations 2181,460 856,260 1,325,200 575,563 280,697

Notes: Each column presents coefficients from separate regressions, using California birth records data for all
singleton births with nonmissing information on gestation length and maternal zip code of residence, and with
estimated conceptions between March 2010 and March 2015. The sample is further limited to mothers residing
in ZCTAs with at least one large WIC vendor open during their pregnancy. Standard errors clustered on the
ZCTA level. See notes under Table 3 for more details on samples, specifications, and control variables.
Standard errors clustered on the ZCTA level. Significance levels: *p <0.1, **p <0.05, ***p<0.01.

percentage points, respectively. Further, it appears that distance to the nearest A-50
vendor matters for first-time foreign mothers as well—an additional mile in distance to an
A-50 vendor reduces the probability of WIC receipt by 0.05 percentage points.*®
Table 4 presents results from regressions that also include placebo indicators for the
presence of A-50 and small non-A-50 stores in the nine months post-pregnancy. None of
the placebo coefficients is statistically significant, while the coefficients for the main
effects of vendor presence during pregnancy are similar to those reported in Table 3.
Figure 5 shows the coefficients and 95 percent confidence intervals from event-study
regressions for all first-time mothers in Panel A and foreign-born first-time mothers in
Panel B. In these analyses we estimate augmented versions of Model 1 in which we
include indicators for the existence of at least one small WIC vendor in the mother’s
ZCTA in various three-month windows surrounding the conception. These models
include the same individual-level controls as our baseline models, as well as ZCTA and
conception year—month fixed effects. We find a statistically significant effect of small
WIC vendor presence in the three months before conception, suggesting that having a

38. Research using data on household shopping locations and surveys of WIC participants suggest that the
average WIC participant travels 3.1 miles to do their WIC shopping (Geller, Harrington, and Huang 2012; Ver
Ploeg et al. 2015). Based on data on ZCTA centroids, the median distance from one ZCTA centroid to the
closest ZCTA centroid in California is 3.5 miles (see https://data.nber.org/data/zip-code-distance-database
.html, accessed August 24, 2022). This rough calculation suggests that many WIC shoppers may leave their zip
codes to shop. This pattern may explain why we see strongest take-up effects among subgroups that may be
more sensitive to travel costs.
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vendor present at the beginning of the pregnancy is particularly important for increasing
the take-up of benefits. This finding echoes evidence from other sources that suggests
that the majority of pregnant WIC participants enroll in the first trimester of pregnancy
(see Footnote 33). That said, the confidence intervals for the event-study coefficients
overlap with one another, preventing us from drawing more precise conclusions about
the timing of effects.”

To assess the influence of measurement error from interpolating WIC vendor data on
our estimates, Online Appendix Table A.3 presents results for a sample of mothers for
whom Months 0-9 post-conception overlap with at least one month from which we have
WIC vendor data. The estimates for all first-time mothers and for foreign-born first-time
mothers are very similar to those presented in Table 3, suggesting that measurement
error from interpolation is not a major concern.

Lastly, Table 5 presents results from estimating Model 1 on a sample of mothers who
have at least one large WIC vendor in their ZCTA of residence during pregnancy. We
continue to see positive effects of within-ZCTA availability of small non-A-50 vendors
on WIC take-up in this sample, driven by first-time and immigrant mothers.*’ This result
suggests that small vendors may be uniquely effective at reducing learning costs above
and beyond other (larger) nearby stores. Further, given that small vendors tend to be
located in poorer areas than large vendors in the same ZCTA, small vendors may be
differentially salient and convenient for the least advantaged women in California.*’

VI. Conclusion

The WIC program is a pillar of the U.S. social safety net that targets the
health and well-being of millions of poor pregnant women and young children. While a
large literature examines the impacts of WIC on infant and child health and develop-
ment (Currie 2003; Bitler and Currie 2005; Joyce, Gibson, and Colman 2005; Lee and
Mackey-Bilaver 2007; Figlio, Hamersma, and Roth 2009; Foster, Jiang, and Gibson-
Davis 2010; Hoynes, Page, and Stevens 2011; Marshall et al. 2013; Rossin-Slater 2013;
Edmunds et al. 2014; Currie and Rajani 2015; Metallinos-Katsaras, Brown, and Col-
chamiro 2015; Sonchak 2016; Gregory et al. 2016; Jackson and Mayne 2016; Fingar
etal. 2017; Chorniy, Currie, and Sonchak 2018) much less is known about the costs and
benefits associated with how the program is administered. While the complex rules
about eligible products may encourage beneficiaries to make healthier food choices,
they may also serve as a barrier to subgroups with high learning costs. At the same time,
while small vendors may disproportionately drive up program costs, they may also

39. We have also estimated event-study models that include ZCTA-specific linear trends. The results are
largely unchanged.

40. We have also examined differences in effects across mothers in urban versus rural areas and find no
evidence of statistically significant differences between the two subgroups.

41. Changes in the availability of small stores may also be associated with changes in WIC product prices faced
by WIC participants. Some marketing research suggests that shoppers interpret a higher price as a signal of how
healthy a food product is (Haws, Reczek, and Sample 2016). Thus, when the cost containment reform reduces
the number of small stores (and therefore the prices of WIC foods), it is possible that some participants infer that
the program provides less healthy or lower quality food. At the same time, WIC’s product eligibility regulations
restrict WIC foods to be the cheapest “types” among similar products, which may limit such effects.
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facilitate program access for these vulnerable subgroups who would have otherwise
opted out from using the program.

We study these issues in the context of a cost containment reform in California, which
targeted small vendors and resulted in a substantial reduction in the number of such
vendors serving WIC customers. We collect data on WIC vendors and link them to
California birth records data. We leverage variation in the presence of different types of
WIC vendors over time within a mother’s ZCTA to examine how proximity to WIC
vendors affects benefit take-up. Our results show that the presence of a small, non-WIC-
specialized vendor in the mother’s ZCTA during pregnancy increases the rate of WIC
benefit receipt by 0.8 percentage points (1.5 percent). The effect on take-up is driven by
first-time mothers and is larger for foreign-born than for U.S.-born mothers, suggesting
that small vendors may be particularly effective at increasing access for these groups of
WIC participants. We find that proximity to small specialized WIC vendors for foreign-
born first-time mothers has a similarly sized effects, which suggests that stigma, which
these stores are specifically designed to curb, is not a key barrier to take-up.

The effect of small vendors on take-up exists even for women who live near a large
WIC grocer, suggesting that the observed effect is not driven entirely by changes in
vendor proximity, but rather that small vendors play a distinct role in driving WIC take-
up. However, we also present evidence that smaller WIC stores are located in higher
poverty census tracts within ZCTAs than larger vendors. Given that the participation
effects are concentrated among first-time users of the program, it may be that travel costs
are particularly important for this subgroup or that having a vendor within one’s census
tract increases program salience and awareness. An alternative mechanism is that small
stores are particularly effective in lowering the costs of learning how to differentiate
between eligible and ineligible products for first-time participants, due to the smaller
range of products they offer as well as the higher likelihood that they have bilingual staff.
To this point, we present evidence from time-use data that first-time WIC participants
spend far more time grocery shopping than individuals who are more likely to have
previously used the program, as well as low-income ineligible households.

Our results can inform the trade-offs associated with program efficiency and equity in
settings where public benefits are delivered by private firms. While our estimates suggest
that California’s cost containment reform has reduced program access, it is important
to consider whether the resulting welfare loss is offset by the reduction in government
spending. We find that lack of access to a small WIC vendor leads to a 0.8 percentage
point decrease in WIC take-up. Note that our effect is smaller than the 3.1 percentage
point effect on take-up of local access to a WIC clinic reported in Rossin-Slater (2013),
suggesting that proximity to places where women can sign up for benefits may be more
critical for take-up than proximity to additional places where they can redeem them.*?
Nevertheless, scaling our effect on take-up by the large number of women who lost
within-ZCTA access to a small WIC store over our sample period suggests that ap-
proximately 3,322 pregnant women in California did not get their WIC benefits due to
the reform. Currie and Rossin-Slater (2020) conduct a back-of-the-envelope calcula-
tion based on prior evidence that WIC lowers the incidence of very low birth weight (as

42. Recall, however, that most mothers in our sample still have access to a chain WIC store in their zip code, so
our estimates reflect the additional effect of gaining access to a small WIC store.
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measured by birth weight being less than 1,500 grams) to estimate that participation in
WIC by pregnant women yields $17,201 (2018 dollars) in social surplus. Therefore,
the total loss due to the decline in WIC participation as a result of the cost containment
reform can be valued at approximately $57 million (2018 dollars).*’

At the same time, Figure 2 documents a decline in California’s WIC program costs
of approximately $24 per participant (converted to 2018 dollars). Multiplying this num-
ber by the total number of pregnant women receiving WIC benefits over our sample period
yields a total government savings of about $29 million.** The resulting reduction in the
excess burden of taxation can be estimated by multiplying $29 million by the marginal cost
of public funds, which we set equal to 0.3, following Saez, Slemrod, and Giertz (2012).%3
Therefore, this analysis suggests the costs of the reform ($59 million) far outweigh the
benefits ($29 million x 0.3 = $9 million).

It is also possible that the savings due to the cost containment reform generate funds
that can be used for other purposes by the WIC program. If, for example, the extra funds
are used for outreach and educational interventions, then they may lead to increased
program access, which could offset the loss due to fewer small stores (for example, see
Aizer 2007 for evidence on the effects of such interventions in the case of Medicaid).
Future analysis of these questions is especially important in light of the expansive
literature documenting the lasting consequences of early life conditions (Almond,
Currie, and Duque 2018; Almond and Currie 2011; Barker 1990). Increasing efficiency
and equity in WIC would enable the program to play a bigger role in reducing disparities
in early-life health and subsequent long-term and intergenerational health and human
capital trajectories in the United States.
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