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Concerns about adequate nutrition figure prominently in discussions of the health and
wellbeing of America’s disadvantaged populations. In 2014, 15.4 percent of persons and 20.9
percent of children lived in households reported as food insecure — meaning conditions such as
worrying about whether food would run out, food not lasting, not being able to afford balanced
meals, skipping meals, not eating enough (Coleman-Jensen et al. 2015). At the same time,
Americans’ diet quality has been persistently low and unchanging over time (Wang et al. 2014)
and more than a third of adults and 17 percent of children are obese (Ogden et al. 2014).

To address these problems, a range of U.S. food and nutrition programs are provided by
the U.S. Department of Agriculture. Spending on the top eight programs totaled $99 billion in
2014; by comparison the Earned Income Tax Credit cost $64 billion (in 2012). In this survey, we
focus on the four largest of these programs, including Supplemental Nutrition Access Program
(SNAP, previously known as Food Stamps), Special Supplemental Nutrition Program for
Women Infants and Children (WIC), the National School Lunch Program (NSLP) and the School
Breakfast Program (SBP).

There are many features that are common to the four food and nutrition programs. The
programs are all means tested, that is they are limited to individuals living in households with
limited income (and sometimes limited assets). The programs share the goal of assuring adequate
nutrition. Notably, while much of the U.S. social safety net is provided at the state or local level,
food and nutrition programs are federal, thus providing a basic floor for protecting individuals
and families that is similar across all states.

However, there are also important ways in which the programs differ. First, the programs
vary in their targeted populations, from near-universal eligibility for SNAP to the narrowly
defined age groups eligible for WIC. Second, the income cutoffs for eligibility vary across the
programs with higher income limits (185 percent of the federal poverty line) for WIC compared
to SNAP (130 percent of the federal poverty line). Third, the programs also vary by the degree to
which the benefits are provided “in-kind,” from largely unrestricted vouchers in SNAP, to more-
targeted vouchers in WIC, to direct provision of meals that are required to conform to nutrition
guidelines in the school feeding programs. Fourth, the programs vary by whether they phase out
gradually (SNAP) or abruptly as income increases (the others). Together, these factors affect
how the programs impact the family’s budget, and as we describe in section 3 below, how they
are to be modeled in the canonical means-tested program budget constraint framework. Notably,
the programs also layer on top of each other so that a family may be receiving benefits from
multiple programs at once, and also may lose access to one or more of them abruptly (e.g. during
school vacations, or when a child ages out of WIC).

We begin our survey with a description of these four central food and nutrition programs,
their history, the rules under which they operate, as well as providing program statistics. SNAP is
by far the largest program at a cost of $74.2 billion in 2014. Nearly 1 in 7 Americans participated
in SNAP in 2014, and the program lifted 4.7 million people including 2.1 million children out of
poverty in 2014 (Short 2015). SNAP is the most universal of the programs, in that is there is no
additional targeting to specific groups beyond income and asset eligibility criteria. Additionally,
SNAP is the most unrestricted as the program provides vouchers that can be used to purchase
most foods at grocery stores or other authorized retailers. Average monthly benefits in 2014



amounted to $257 per household, or $125 per person. This translates to benefits worth about
$4.11 per person per day.

WIC is more narrowly targeted in terms of both population served and types of goods
that can be purchased with benefits. $6.2 billion was spent on WIC in 2014. As the name
implies, benefits are targeted to infants, young children, and pregnant and postpartum women.
WIC benefits can be used to purchase infant formula and other specific food items such as milk,
cereal and juice as specified in the WIC bundle. Additionally WIC provides nutrition education
and referrals to health care and other social services. Over half of U.S. infants receive WIC
benefits.

The school breakfast and lunch programs (SBP and NSLP) provide free or low-cost
meals to low-income children. Students from higher-income families may also participate in the
program through the purchase of meals, and these meals receive subsidies (though much smaller
ones) as well. Forty percent of school children receive free or reduced price lunches and 56.6
percent of school children overall participate in the NSLP. The combined cost of these programs
in 2014 totaled 15 billion.

We go on, in section 3, to discuss the theoretical issues around these programs. Each of
the food and nutrition programs can be analyzed through standard economic frameworks to
explore predicted effects on food consumption and labor supply. The applicable frameworks and
predictions differ somewhat due to the design of the programs — such as how “in-kind” the
benefits are and whether they are phased out gradually or are all or nothing. We pay particular
attention to the difference in incentives for programs with “value vouchers” (as in SNAP) versus
those with “quantity vouchers” (as in WIC). An important distinction of programs with quantity
vouchers is the lack of sensitivity to price, leading to incentives for firm markup and increases in
program costs. More generally, as with other means-tested transfer programs, these programs
face the usual tradeoff in balancing the protective aspects of the programs to improve dietary
intake and reduce food insecurity against their distorting incentives such as reduced labor supply.

In Section 4 we provide a comprehensive summary of the research on these programs,
with particular emphasis on the work published since Currie (2003). We begin by discussing the
challenges for identification and an overview of the different empirical approaches taken in the
literature. A central challenge for evaluation of the effects of food and nutrition programs is that
commonly used quasi-experimental approaches, relying on variation across states and reforms
over time, are not easily applied. This stems from the federal structure of these programs and the
relatively limited changes over time. Further, a comparison of participants to nonparticipants is
problematic due to selection into the program and its relationship to poverty and disadvantage.
Additionally, with respect to the food stamp program, the universal nature of the program means
there are no ineligible groups to serve as controls, which is another common approach in the
quasi-experimental literature. Nonetheless, researchers have found sources of variation — such as
exploiting geographic variation in access, sharp differences in eligibility, and program rule
changes — to credibly identify program impacts in some cases. We provide a summary of the
literature on our four central food and nutrition programs, focusing on studies with credible,
design based approaches. Throughout our review, we pay particular attention to studies that
examine the impact and relevance of these programs for the nonelderly population.



Overall our review of SNAP studies shows that macroeconomic conditions are a key
determinant for tracking caseloads and expenditures over time, with less role for changes in
program policies. Additionally, studies have investigated the impacts of SNAP on a wide range
of economic and health outcomes, including their impacts on food insecurity, dietary quality,
consumption patterns, obesity, and labor market participation. In general, the studies with the
most credible designs have found results on take-up and consumption that are consistent with
economic theory predictions. SNAP increases family resources and studies show that the
program leads to increases in food and nonfood spending. Furthermore, the increases in food
spending from the relatively unrestricted SNAP benefit appear to be similar to if the program
was provided as cash. Studies consistently show that SNAP reduces food insecurity and
increases health at birth and greater exposure to SNAP in early life leads to improvements in
medium term and long term health. The evidence for effects of SNAP on contemporaneous
health for children and adults is more mixed, however.

The literature on WIC is primarily aimed at estimating the effects of the program on
health at birth. The most credible design-based studies show consistent evidence that WIC leads
to improvements in outcomes such as average birthweight, the incidence of low birth weight and
maternal weight gain. There is much less evidence about how the program affects outcomes for
children, who are eligible for benefits through age 5. Recent work on firm incentives explores
interesting and important issues arising due to the quantity voucher nature of the program.

Most research on the NSLP has focused on how the program impacts dietary intake, and
also obesity rates. The results have been somewhat mixed, with generally more positive impacts
for lower-income students. The research on the SBP has increased dramatically over the past 20
years, in part taking advantage of the expansion of the program during this time first to schools
that previously did not offer the program, and then by expanding access within schools to a
wider range of students. The former generally shows positive program impacts, while the latter
finds strong improvements in participation but more mixed effects on dietary quality and student
outcomes.

We conclude by discussing new developments and current policy discussions. We
identify areas that are unexplored and discuss areas that are ripe for future research.

1. History of the programs and rules

Table 1.1 provides a brief overview of the four food and nutrition programs that we study
in this chapter: SNAP (formerly the Food Stamp Program), Supplemental Nutrition Program for
Women, Infants and Children (WIC), National School Lunch Program, and School Breakfast
Program. While all of the programs share the goal of assuring adequate nutritional intake among
at risk populations and each is means tested, the programs differ in terms of the population
served, and the nature of the program provided. SNAP is the largest program, reaching an
average of 46.5 million persons at a total annual cost of $74.2 billion in 2014. It is the most
unrestricted, providing a debit card to facilitate purchases of most food items in the grocery store
and extending benefits to the broadest population. WIC, on the other hand, is highly prescribed



benefit, largely consisting of “quantity” vouchers to purchase very specific bundles.
Additionally, the program is highly targeted, extending benefits only to pregnant and post-
partum women, infants and children under age five. In 2014, WIC served just under 2 million
women and 6.3 million children at a cost of $6.3 billion. The school lunch and breakfast
programs provide free and reduced-price meals to eligible school-aged children. In 2014, the
lunch program served 21.7 million low-income children at a cost of $9.6 billion and the breakfast
program served 11.6 million low-income children at a total cost of $3.6 billion.!

1.1 Program History and Rules: SNAP
1.1.1 Overview of Program

SNAP has features consistent with traditional means-tested transfer programs. Eligible
households must satisfy income and asset tests. Maximum benefits are assigned based on
household size, and actual benefits received are reduced as income increases based on the benefit
reduction rate (or tax rate) calculated through the benefits formula. The similarities with other
U.S. means-tested programs end there.

Unlike virtually all means tested programs in the U.S., SNAP eligibility is not limited to
certain targeted groups such as families with children, aged, and the disabled.? Second, SNAP is
a federal program with all funding (except 50 percent of administrative costs) provided by the
federal government, eligibility and benefit rules determined federally, and comparably few rules
set by the states (particularly prior to welfare reform).® Third, the income eligibility threshold
and benefits are adjusted for changes in prices each year.* Fourth, the benefit reduction rate is
30% of net income (lower than AFDC/TANF) and the program serves both the working and
nonworking poor. Its universal eligibility (i.e., eligibility depends only on need) combined with
the fact that benefits and caseloads rise freely with need (i.e., it expands during recessions, since
the program is an entitlement and expenditures are not capped) have elevated SNAP to its status
as the fundamental safety net program in the U.S.

Benefits take the form of “value vouchers” in that they provide a dollar amount that can
be used to purchase most foods from grocery stores that are foods designed to be taken home and
prepared. In other words, most grocery store foods can be purchased with the exceptions of
goods such as hot foods intended for immediate consumption, vitamins, paper products, pet
foods, alcohol and tobacco. Starting in the late 1980s and completed by 2004, states transitioned
to delivery of benefits by Electronic Benefit Transfer (EBT) cards, eliminating the use of paper
vouchers. In 2008, the program name was changed from the Food Stamp Program to the

! These costs only include spending on free and reduced-price meals. Total spending, including paid meals, in 2014
was $11.4 and $3.7 billion for lunch and breakfast, respectively.

2 The program is not quite universal: notably undocumented immigrants are not eligible for SNAP. Additionally, as
discussed below, there are restrictions on receipt for able bodied adults 18-49 without dependents.

3 In other public assistance programs such as TANF and Medicaid, states determine fundamental parameters such as
the income eligibility cutoffs and (for TANF) benefit levels.

4 Benefits are tied to the cost of a “market basked of foods which if prepared and consumed at home, would provide
a complete, nutritious diet at minimal cost”, the so-called Thrifty Food Plan, and then indexed for increases in
prices.



Supplemental Nutrition Assistance Program (SNAP). Some states have different names for the
program, such as California’s “CalFresh”.

1.1.2 Eligibility and Benefits

SNAP, like other safety net programs, is designed to insure a basic level of consumption
in low-income families. Consequently, a traditional income support program will feature a
“guarantee”—that is, a benefit level if the family has no income. As earnings or income
increases, benefits are reduced resulting in an implicit tax rate on earnings (called the benefit
reduction rate or BRR).

Unlike most means-tested benefit programs in the U.S., SNAP is broadly available to
almost all households with low incomes. The eligibility rules and benefit levels vary little within
the U.S., and are largely set at the federal level. Eligible households must meet three criteria:
gross monthly income does not exceed 130 percent of the poverty line, net income (income after
deductions) does not exceed the poverty line, and “countable” assets do not exceed $2,250 (or
$3,250 for elderly, disabled).’ Additionally, most non-working, non-disabled childless adults
aged 18 to 49 (referred to as able bodied adults without dependents or ABAWD) are limited to
three months of benefits within a three-year period. The eligibility unit is the “household unit”
and consists of people who purchase and prepare food together. After initial eligibility,
households must be recertified every 6 to 24 months.

A stylized version of the benefit formula is presented in Figure 1.1 for a family of a fixed
size. A key parameter of the formula is the cost of food under the USDA’s Thrifty Food Plan,
which we also term the “needs standard.” The maximum SNAP benefit amount (represented as
the horizontal line in the figure) is typically set equal to the needs standard.® SNAP is designed to
fill the gap between the needs standard and the cash resources available to a family to purchase
food. A family with no income receives the maximum benefit amount, and is expected to
contribute nothing out-of-pocket to food purchases. Total food spending, depicted by the
upward-sloping line labeled “hypothetical food spending” increases with income since food is a
normal good.” Total food spending thus equals the maximum benefit level for a family with no
other income source. As a family’s income increases, they are expected to be able to spend more
of their own cash on food purchases, and SNAP benefits are reduced accordingly. The slope of
the SNAP benefits line in Figure 1.1 is the BRR, which is currently set at 0.3. The benefit
formula is thus as follows:

(1) Benefits = Max_Benefit — 0.3*(Net_Income).

5 As described below, the gross income test rules have recently been relaxed through expansions in categorical
eligibility. For SNAP, countable assets exclude homes and retirement plans, and the extent to which vehicles are
counted varies across states. SNAP recipients who receive SSI or TANF are excluded from the SNAP asset test.

¢ Congress can set maximum benefits equal to some multiple of the needs standard. For example, the American
Recovery and Reinvestment Act of 2009 temporarily raised maximum benefits to be 113.6 percent of the needs
standard.

7 As drawn here, we assume the marginal propensity to consume food out of income is lower than the marginal tax
rate, and we assume that SNAP is valued the same as cash for food purchases.
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The SNAP benefit level as a function of net family income is represented by the
downward-sloping line in the figure. Finally, the family’s out-of-pocket spending on food is the
vertical distance between the SNAP benefits line and the food spending line.

Net income is calculated as cash pre-tax income less the following deductions: a standard
deduction, a 20% deduction from earned income, an excess shelter cost deduction, a deduction
for childcare costs associated with working/training, and a medical cost deduction that is
available only to the elderly and disabled. Because of these deductions, in practice the benefit
reduction rate (the effective tax rate) out of gross income is lower than 0.3 (we present data on
this below). Notably, the income measures used for SNAP eligibility use a cash, pre-tax measure
and therefore do not include in-kind benefits (e.g. housing assistance) or tax credits including the
EITC or the Child Tax Credit. Net income does include cash transfers such as social security,
disability income, unemployment insurance and TANF.

Central policy issues include whether the needs standard is set at an appropriate level,
and whether the benefit reduction rate is appropriate (Institute of Medicine 2013). It is worth
pointing out that this 0.3 (statutory) benefit reduction rate is substantially lower than that
experienced by other safety net programs such as disability and TANF.

1.1.3 History, Reforms, and Policy Changes

Currie (2003) provides a detailed history of the Food Stamp Program. We briefly touch
on some of the important elements of the history and discuss more recent policy changes.

The modern Food Stamp Program began with President Kennedy's 1961 initiation of
pilot food stamp programs in eight impoverished counties.® The pilot programs were later
expanded to 43 counties in 1962 and 1963. The success with these pilot programs led to the Food
Stamp Act of 1964, which gave local areas the authority to start up the Food Stamp Program in
their county. As it remains today, the program was federally funded and benefits were
redeemable at approved retail food stores. In the period following the passage of the Food Stamp
Act, there was a steady stream of counties initiating Food Stamp Programs and Federal spending
on the FSP more than doubled between 1967 and 1969. Support for requiring counties to
participate in FSP grew due to a national spotlight on hunger (Berry 1984). This interest
culminated in passage of 1973 Amendments to the Food Stamp Act, which mandated that all
counties offer FSP by 1975.°

Figure 1.2 plots the population weighted percent of counties with a FSP from 1960 to
1975.1° During the pilot phase (1961-1964), FSP coverage increased slowly. Beginning in 1964,
Program growth accelerated; coverage expanded at a steady pace until all counties were covered

8 A more detailed history timeline can be found here: http://www.fns.usda.gov/sites/default/files/timeline.pdf.

? Prior to the Food Stamp program, some counties provided food aid through the Commodity Distribution Program
(CDP). The main goal of the CDP was to support farm prices and farm income by removing surplus commodities
from the market. The CDP was far from a universal program. It never reached all counties. The food basket
contained a limited range of products, the distribution was infrequent, and distribution centers were difficult to
reach.

10 Counties are weighted by their 1970 population. Note this is not the food stamp caseload, but represents the
percent of the U.S. population that lived in a county with a FSP.
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in 1974. There was substantial heterogeneity in timing of adoption of the FSP, both within and
across states. The map in Figure 1.3 shades counties according to date of FSP adoption (with
darker shading denoting a later start-up date).

Compared to the dramatic reforms (AFDC) and expansions (EITC) of income support
programs that have characterized the last two decades, the programmatic aspects of Food Stamps
have remained fairly stable over time. A major change took place in the 1977 Food Stamp Act
reauthorization with the elimination of the purchase requirement. Prior to this law change,
families were required to make cash payment upfront (the “purchase requirement”) to receive
their food stamp benefits. The presence of (or elimination of) this feature did not change the net
value of the benefits a family received yet food stamp caseloads increased substantially after the
removal of the purchase requirement.!!

The 1996 welfare-reform legislation left the core structure of the Food Stamp Program
relatively unaffected but did limit benefits for legal immigrants (who were deemed ineligible
until they accumulated 10 years of work history) and able-bodied adults without dependents 18-
49 (who were typically limited to 3 months of benefits in a 3 year period) and eliminated benefits
for convicted drug felons.'?!* The legislation included a temporary waiver of the time limits in
places with high unemployment rates or “insufficient jobs”. A 1998 agriculture bill restored food
stamp eligibility to some legal immigrant children, disabled persons, the blind, and the elderly
(those who had arrived in the U.S. prior to welfare reform). Later, the 2002 Farm Bill restored
food stamp eligibility to all legal immigrant children and disabled persons, regardless of their
time of residence in U.S., and to legal immigrant adults in the country for five or more years.
Additionally, welfare reform reduced the maximum benefit, froze many deductions used in
calculating net income, and mandated that states adopt Electronic Benefit Transfer.

Beginning with regulatory changes in 1999 and continuing with the 2002 Farm Bill, the
USDA has allowed states to implement policies aimed at improving access to benefits,
particularly for working families. This came from the observation that the process of signing up
for Food Stamps takes considerable time and, in particular for working families, getting to the
benefits office can be a significant barrier to access to the program. This has led to redesigning
income reporting requirements (increasing the time between re-certifications, reducing income
reporting between re-certifications), moving away from in-person meetings for determining

' That is, if the family was deemed able to afford to spend $60 on food, but the cost of the thrifty food plan was
$80, the family could purchase $80 in food stamps for the cash price of $60. Under today’s program, a similar
family would receive simply receive $20 in food stamps and would not have to outlay any cash.

12 The CBO estimated that welfare reform’s changes to food stamps that did not address immigrants would reduce
spending on food stamps by $23 billion over 1997-2002. Most of the savings came from imposing the work
requirement, reducing maximum benefits across the board, and changing allowable deductions when calculating net
income. See http://www.cbo.gov/sites/default/files/1996doc32.pdf.

13 As discussed in Bitler and Hoynes (2013), prior to welfare reform, there was a “bright line” that distinguished
between legal immigrants and unauthorized residents in determining eligibility for safety net programs. Legal
immigrants were eligible for most safety net programs on the same terms as citizens while unauthorized immigrants
were not. There were exceptions: unauthorized immigrants maintained eligibility for free and reduced price School
Lunch and Breakfast, WIC, emergency Medicaid, and state funded emergency programs. In addition, refugees and
asylum seekers also sometimes faced different rules than others. Finally, in response to the post-welfare reform
reductions in immigrant eligibility for food stamps, some states chose to maintain coverage for legal immigrants
with state-funded replacement coverage (known as “fill in” programs).
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eligibility (instead using call centers and online applications) as well as relaxing of asset limits
(such as vehicle ownership). Additionally, during this time states also expanded “broad based
categorical eligibility” (U.S. GAO 2007) whereby states extend SNAP eligibility to households
whose gross income is above 130 percent of poverty (above gross income test) but with
disposable income is below the poverty line (meet the net income test). They also can relax the
asset limits. However, the benefit formula remained fixed (as the maximum benefit less 30% of
net income); this implies that any expanded eligibility would be for those with large deductions
to gross income (such as families with high child care and shelter costs).

In 2008, the Food Stamp Program was renamed the Supplemental Nutrition Assistance
Program (SNAP). Legislative reforms at that time also included excluding certain tax-preferred
education savings and retirement accounts from the calculation of the asset test, and indexing of
the asset limits to inflation.

The American Recovery and Reinvestment Act of 2009 (federal stimulus or ARRA) increased
the maximum SNAP benefit by 13.6 percent. Due to ordinary SNAP nominal benefit changes
and additional legislation, the benefit increase was sunset in October 2013. In addition, because
unemployment rates rose to high levels during the Great Recession, in most states the three-
month time limit on able-bodied childless adults was temporarily suspended as allowed at state
option during periods of high unemployment under the rules adopted with welfare reform.

1.2 Program History and Rules: WIC
1.2.1 Overview of Program

The goal of the Supplemental Nutrition Program for Women, Infants, and Children
(WIC) is to improve the nutritional well-being of low-income pregnant and postpartum women,
infants, and children under the age of five who are at nutritional risk by providing nutritious
foods to supplement diets, nutrition education, and referrals to health care and social services.
More specifically the program aims to improve birth outcomes, support the growth and
development of infants and children, and promote long-term health in all WIC participants. WIC
also provides nutritional services and education.

1.2.2 Eligibility and Benefits

Eligibility for WIC requires satisfying categorical eligibility and income eligibility
requirements. Five types of individuals are categorically eligible for WIC: pregnant women,
post-partum women for six months after birth, breastfeeding women with an infant under 12
months, infants, and children under age five. Benefits are assigned separately for each group, so
for example an income-eligible family consisting of a pregnant woman, infant and child under
age 5 would receive three WIC benefits. Income eligibility dictates that participants must live in
households with family incomes below 185 percent of the poverty line or become eligible
through participation in another welfare program (with income eligibility below 185 percent of
poverty) such as TANF or SNAP. Under the federal rules, immigrants are eligible for WIC under



the same circumstances as natives.'* Additionally, participants must be deemed to be at
nutritional risk; risk factors include low maternal weight gain, inadequate growth in children,
anemia, dietary deficiencies, heavy weight, and other nutrition-related medical conditions. '
However, virtually all financially eligible persons appear to satisfy this requirement (Ver Ploeg
and Betson 2003). After initial eligibility, recertification is generally required every 6 months.
Like SNAP, WIC benefits take the form of vouchers and many states currently use (or are in
planning stages to use) debit cards for distributing benefits. The vast majority of WIC
participants access the food packages by redeeming vouchers or using EBT at participating retail
outlets.'®

WIC benefits differ from Food Stamp benefits in two key ways. First, the WIC benefit
does not vary with countable income, and thus there is no “benefit reduction rate” that reduces
the benefit as countable income rises. Instead, as with programs such as Medicaid, recipients
who are income and categorically eligible receive the full WIC benefit (an “all or nothing”
benefit package). Second, the WIC bundle is restricted to specific items; the WIC approved
foods are chosen because they contain substantial amounts of protein, calcium, iron, or Vitamins
A or C. The approved foods include juice, fortified cereal, eggs, cheese, milk, dried legumes or
peanut butter, and canned fish. Table 1.2 summarizes the current elements of the food package
and the specified maximum monthly allowance of WIC foods (separately for each eligibility
group). For example, children ages one to four receive vouchers for juice (128 fluid ounces),
milk (16 quarts), breakfast cereal (36 ounces), eggs (one dozen), whole wheat bread (2 pounds),
and legumes/peanut butter. Infants are eligible for formula (if not exclusively breast fed), infant
cereal and baby food. Post-partum women have access to breastfeeding services. In addition, in
2009 WIC added a “cash value voucher” (CVV) here shown as $8 ($10) for fruits and vegetables
for children (women).

This discussion makes clear that WIC then is primarily a “quantity” voucher and thus
households do not face price incentives for these goods (the exception is the CVV for fruits and
vegetables). In part to address this, an increasing number of states require participants to limit
purchases to the cheapest available items or store brands in the authorized grocery outlet. More
generally, WIC purchases may be limited by product type, product size, and brand. An important
special case of this is for infant formula, which is a large part of WIC food costs. In 2010,
spending on formula for WIC totaled almost $1 billion out of a total program food cost of $4.6
billion (FNS 2013). Under current regulations, state WIC agencies typically award a contract to a
single manufacturer of infant formula in exchange for a rebate for each can of infant formula
purchased by WIC participants. These rebates are very high, ranging from 77 to 98 percent of the
wholesale price. The formula market is highly concentrated—with only three firms—and more
than half of all formula sold in the U.S. goes to WIC participants (Oliveira et al. 2013).

In addition to the food benefits, WIC provides participants with health screenings,
nutrition education, and referrals to other social services.

14 States have the discretion to deny benefits to immigrants, though as of this writing none have implemented
explicit restrictions (http://www.fns.usda.gov/sites/default/files/wic/ WICRegulations-7CFR246.pdf).

15 Risk factors can also include homelessness and migrancy, drug abuse and alcoholism.

16 Alternatively, a few state agencies purchase the items in bulk and make available through distribution centers or
through home delivery.




Importantly WIC is not an entitlement program; SNAP on the other hand has been a fully
funded entitlement since the program went national in 1975. Congress makes appropriations for
WIC, which in principle could lead to shortfalls in the number of people that can be served. In
recent times (since 1997), these allocations have been sufficient to meet demand for the program
and thus in practice it has operated as an entitlement program.

WIC has an unusual administrative structure that operates at the Federal, State and local
levels. The program is federally funded and operated through the USDA. The USDA provides
grants to support food benefits, nutrition services, and administration to 90 WIC agencies
(covering the 50 states, Washington DC, U.S. territories, and Indian Tribal Organizations). The
State agencies then contract with local WIC sponsoring agencies located primarily in State and
county health departments. These local sponsoring agencies then provide benefits directly or
through local services sites at community health centers, hospitals, schools, mobile vans, and
other locations.

1.2.3 History, Reforms, and Policy Changes

Currie (2003) provides a detailed history of WIC. We briefly touch on some of the
important elements of the history and discuss more recent policy changes.!”

The WIC program was first established as a pilot program in 1972 as an amendment to
the Child Nutrition Act of 1966. The program was developed in direct response to policy
recommendations highlighting health deficits among low-income individuals that might be
reduced by improving their access to food. It was further recognized that, by providing food at
“critical times of development™ to pregnant and lactating women and young children, it might be
possible to prevent a variety of health problems (Oliveira et al. 2002). The program became
permanent in 1975. WIC was intended to provide targeted benefits to its eligible population, and
was not intended to replace food stamp benefits for them. The authorizing legislation specifically
did not preclude a person from WIC participation if they were already receiving food stamps.

WIC sites were established in different counties between 1972 and 1979, with legislation
requiring that the program be implemented first in “areas most in need of special supplemental
food” (Oliveira et al. 2002). The first WIC program office was established in January 1974 in
Kentucky, and had expanded to include counties in 45 states by the end of that year.!® Figure 1.4
shows the population weighted percent of counties with WIC programs in place. The graph
shows steady expansion in the program between the years of 1974-1978.

The Child Nutrition and WIC Reauthorization Act of 1989 established automatic
eligibility for WIC for families participating in Food Stamps, Medicaid or Aid to Families with
Dependent Children. At this time, the WIC income eligibility limits exceeded the limits in these
other programs. The policy change led to an expansion of WIC and in some ways turned it into a

17 Much of this section is drawn from Oliveira et al. (2002).

18 Participation in the commodity distribution program, however, disqualified individuals from WIC participation
(Oliveira et al. 2002). But the CDP was being phased out during the 1970s as the FSP expanded to a national
program.
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“gateway program through which many low-income households enter the public health system”
(Macro International 1995). Additionally, the Act required WIC agencies to use competitive
bidding or other cost containment policies to reduce costs of infant formula. Finally, the Act
required USDA to promote breastfeeding.

For the first 30 plus years of the program, there was little change in the WIC food
package. The food packages throughout this period included a very limited number of items:
juice, infant cereal, milk, cheese, eggs, dried beans, and peanut butter. The only major change to
the food package in this period was in 1992 with the addition of an enhanced WIC food package
including canned tuna and carrots for fully breastfeeding mothers, which was part of a growing
desire to encourage breastfeeding among the WIC population.

In the late 1990s and early 2000s there was a growing view that this very narrow food
package did not adequately meet current dietary guidelines (which are updated every 5 years).
Additionally, concerns grew about significant changes in the food supply at grocery outlets (such
as the increased availability of low-cost, energy-dense foods), the growing prevalence of obesity,
and whether WIC foods were culturally appropriate for all participants. The USDA’s Food and
Nutrition Service set a goal to determine cost-neutral changes to WIC food packages based on
information about the nutrition needs of WIC participants. This led to a report by the Institute of
Medicine (IOM 2005), with new food packages introduced in 2009 and adopted in 2014. The
IOM report identified that WIC packages should increase their coverage of nutrients such as
iron, vitamin E, potassium, and fiber, and also provide more access to fruits and vegetables.
Particular attention was aimed at encouraging breastfeeding through expanding the food package
for breastfeeding mothers. The modified rules added flexible vouchers for fruit and vegetables
(e.g. $8.00 per month for a child, $10.00 for pregnant and breastfeeding women), decreased juice
and milk allotments, and added milk alternatives (cheese, yogurt, tofu) and whole grains. Table
1.2, as presented above, describes this recently adopted WIC food bundle. The Institute of
Medicine is now reviewing the WIC food package to update it to reflect the latest nutrition
science and Dietary Guidelines for Americans.

1.3 Program History and Rules: National School Lunch Program
1.3.1 Overview of Program

The school lunch program provides Federal cash and commodity support for meals
served to children at public and private schools, and other qualifying institutions. There is a
three-tiered system based on a child’s household income that determines the level of Federal
payments made to schools. Unless the school has adopted a universal free meals plan, this
system also typically determines the student’s price category (free, reduced-price, or paid).

Schools receive both cash and in-kind payments for meals served. In 2014-15, schools
received Federal cash subsidies equal to $2.98 per free lunch, $2.58 per reduced-price lunch, and
$0.28 per paid lunch.!” If the share of free or reduced-price lunches served at the school exceeds
60 percent (in a base year two years prior to the current year), then per-meal cash subsidies are

19 Payment levels are higher in Alaska and Hawaii.
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increased by 2 cents per meal.?’ As described below, schools are eligible for additional payments
of 6 cents per meal if they document that their lunches meet nutritional guidelines. In addition,
schools receive commodity foods worth $0.2475 for each lunch served, regardless of the price
category. Schools may also receive bonus commodities from USDA’s purchase of surplus
commodities if they are available.

1.3.2 Benefits and Eligibility

Under traditional eligibility, children from households with incomes less than 130 percent
of the federal poverty line receive lunches free of charge, while those from households with
incomes between 130 percent and 185 percent of the federal poverty line are eligible for
reduced-price meals, which have a maximum allowable price charged to students of $0.40.
Children from households with incomes above 185 percent of the federal poverty line may
purchase so-called “paid meals.” Individual school districts have discretion to set their own
prices for paid lunches, which are priced on average less than $2.50 per meal. Some children are
additionally eligible for free meals based on categorical eligibility criteria, or if their school has
adopted a universal free meal program. Regardless of household income, children are deemed to
be categorically eligible for free meals if their family receives benefits through SNAP or the
Food Distribution Program on Indian Reservations (FDPIR), TANF, if the child is a foster,
homeless, runaway or migrant, or if the child is in Head Start. Students are offered the same
components of school lunch regardless of their price category, and are allowed some choice to
refuse components they are offered.

In recent years, there has been expansion in the use of direct certification of students for
free meals using other data sources instead of requiring families to fill out application forms at
schools. Direct certification can take the form of data matching or, in the case of homeless,
migrant, runaway or foster children, using a list provided to the school meals program by an
appropriate official. States are required to conduct direct certification using SNAP data, but are
not required to conduct direct certification using other sources (e.g. TANF or FDPIR rolls).?!
The 2010 Healthy, Hunger-Free Kids Act provides incentives to states that show “outstanding
performance” or “substantial improvement” in directly certifying students for free meals through
these methods. In addition, as described below, students who are not income-eligible or
categorically eligible for free meals may receive them for free if their school has adopted a
universal free lunch program.

1.3.3 History, Reforms, and Policy Changes

Predecessors to the National School Lunch Program (NSLP) date back to the Great
Depression, when the government began to distribute surplus farm commodities to schools with
large populations of malnourished students. In 1946 Congress passed the National School Lunch
Act (Gunderson 1971, see also Table 1.3). The act’s statement of purpose indicates that a
nonprofit school lunch program should be established “as a measure of national security” with
the dual purposes “to safeguard the health and well-being of the Nation’s children and to

20 Some states provide additional supplementary funding.
21 Under USDA demonstration projects, a few states are allowed to use Medicaid data for direct certification, but
only if the household’s income is at or below 133% of the federal poverty line (Levin and Neuberger, 2014).
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encourage the domestic consumption of nutritious agricultural commodities and other food...”
Under the Act, commodities were distributed and cash payments were made to states according
to a formula that was a function of per-capita income and population. The NSLP was
significantly amended in 1962 to adjust the funding formula to become a function of both the
program participation rate and the “assistance need rate” that was a function of the state’s
average per capita income (Hinrichs 2010).

In recent years there have been legislative changes both regarding payment formulas and
nutrition standards. In terms of payment formulas, there have been several recent efforts to
reduce administrative costs for the payment process. Under the typical approach to eligibility,
families are required to apply for the lunch subsidy, and then schools must track daily meal
participation by price category. The alternative reimbursement provisions save schools the
administrative costs of both processing applications and also daily tracking of meals served by
price category. One such provision available to schools is the Community Eligibility Provision
(CEP), which was phased-in starting in 2011 and became available nationally in the 2014-15
school year. This policy allows schools to provide free meals to all of its students if they can
document that at least 40 percent of their students are categorically eligible for free meals. If a
school opts for the CEP, the Federal government reimburses X percent of school meals at the
free rate, where X equals 1.6 times the share of students who are categorically eligible at the
school. Remaining meals served are reimbursed at the paid-lunch rate, and schools must cover
any shortfall between costs and reimbursements with non-federal funds. Under the CEP, a school
must provide both breakfast and lunch free to all students.

Two alternatives (referred to as “Provision 2’ and “Provision 3”’) allow schools to serve
free meals to all students enrolled at the school, while only requiring the collection of
applications for free or reduced-price eligibility every four years. Provision 2 allows a school to
determine the fraction of meals it serves at each price tier during one base year, then applies the
same ratio of reimbursement rates to all meals served for the following three years. Under the
Provision 3 option, a school counts meals served by type during the base year, and then may
receive the same level of cash payments and commodities in the subsequent three years
regardless of the number of meals served. Under these provisions, a school may decide to
provide lunch, breakfast, or both meals for free to all students. Likely in part due to these
administrative alternatives, the share of schools offering universal free lunches has increased.

The 2010 Healthy, Hunger-Free Kids Act made major changes to nutrition standards for
school lunches, as shown in Table 1.4. Under prior nutrient standards, schools were required to
serve at least a minimum number of calories per meal, and the standard varied by student age
from 633 calories in grades K-3 to 785 calories in grades 4-12. Schools were also required to
insure that no more than 10 percent of calories came from saturated fats. There were also
requirements for minimum levels of daily fruits and vegetables, meats, grains, and milk. Updated
program rules have imposed new calorie guidelines, imposing both minimum and maximum
calorie rules. For many grades, the new maximum allowable calories were set below the previous
calorie floor (see Table 1.5). The new rules also include stronger requirements for daily and
weekly food group servings, including weekly requirements for a variety of vegetables (such as
dark green, red/orange, and starchy), restrictions on the fat content of milk, and a phased-in
requirement to use only whole grain rich grains. Schools that meet these enhanced nutrition
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requirements receive an additional 6-cent payment per meal. In addition, the Act gave the USDA
authority to set nutritional standards for all foods sold in school during the school day, including
in vending machines, school stores, and a la carte lunch items. The research literature evaluating
the impacts of the policy changes on participation in the program at the individual or school level
is sparse to date.

1.4 Program History and Rules: School Breakfast Program
1.4.1 Overview of Program

The school breakfast operates in a similar manner to the lunch program, though
participation is lower. The SBP provides Federal cash support (but, unlike the NSLP, no
additional commodity support) for meals served to children at public and private schools, and
other qualifying institutions. The same approach is employed as in the NSLP, in which a three-
tiered system based on a child’s household income determines the level of Federal payments
made to schools, and typically also determines the student’s price category.

In 2014-15, schools received Federal cash subsidies equal to $1.62 per free breakfast,
$1.32 per reduced-price breakfast, and $0.28 per paid breakfast.?? If the share of free or reduced-
price breakfasts served at the school exceeds 40 percent (in a base year two years prior to the
current year), then the school is eligibility for “severe need” payments, which increase the per-
meal cash subsidies by 31 cents per meal for free and reduced-price meals. About three-quarters
of breakfasts served in the SBP receive this “severe need” payment.

1.4.2 Benefits and Eligibility

The eligibility rules are the same for breakfast and lunch, and a single eligibility
determination is made for each child that covers both meals. The current maximum allowable
price for reduced-price breakfast is $0.30. Children from households with incomes above 185
percent of the federal poverty line may purchase so-called “paid meals.” The categorical
eligibility criteria (whereby participation in selected means tested transfers automatically confer
eligibility for SBP) are the same as they are for the school lunch program.

1.4.3 History, Reforms, and Policy Changes

The SBP was established in 1966 as a two-year pilot program. It originally provided
categorical grants to provide payments to schools that served breakfast to “nutritionally needy”
students. In 1973, the program was amended to replace the categorical grant with the per-meal
payment system used today. It was permanently authorized in 1975.

New program rules adopted after the 2010 Healthy, Hunger-Free Kids Act made
substantial changes to breakfast standards. Under prior nutrient standards, schools were required
to serve at least at least 554 calories at breakfast. Under the new standards, breakfast calories
were required to fall within a specified range, from 350-500 for grades K-5 to 450-600 for high
school students. Similar to the changes made to the lunch nutrient standards, new rules required

22 Reimbursements are higher in Alaska and Hawaii.
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more fruits and vegetables, a switch to whole grains, and imposed restrictions on the fat content
of milk. The Act also authorized grants that can be used to establish or expand school breakfast
programs.

1.5 Other Food and Nutrition Programs

There are four other child nutrition programs (see Table 1.1), and together they comprise
about 4 percent of spending on food and nutrition programs overall or about one quarter of the
total Federal spending on child nutrition programs). These programs provide meals for children
and other vulnerable groups outside of school and during the summer, or provide additional food
items to children.

The Child and Adult Care Food Program (CACFP) provides meals and snacks to children
in day care facilities, as well as to functionally impaired adults receiving care in non-residential
adult day care centers and to the elderly (e.g. through Meals on Wheels). Participation in 2014
totaled 3.9 million children and adults, and total Federal spending was $3.1 billion. The Summer
Food Service Program (SFSP) supports meals and snacks served to children at schools, camps
and other organizations during the summer when school is not in session. In 2014 the program
served 160 million meals to 2.7 million children (measured in July, the peak participation month)
at a cost of $465.6 million. The Fresh Fruit and Vegetable Program (FFVP) provides resources
for elementary schools to serve fresh fruits and vegetables as snacks outside of regular lunch and
breakfast times. Schools apply to participate in the program, which is targeted to schools with
high enrollments of free- and reduced-price meal eligible students. Participating schools receive
an annual allotment of $50 to $75 per student. In 2014-15, the FFVP had $153 million in
spending. The Special Milk Program (SMP) provides subsidized milk, primarily to schools,
childcare institutions, and camps that do not participate in other federally subsidized child
nutrition programs. The cost in 2014 was $10.5 million.

2. Program Statistics and Recipient Characteristics
2.1 Program Statistics: SNAP

In 2014, SNAP expenditures totaled $74.2 billion and served 46.5 million persons (or
22.7 million households). This translates to participation by more than one out of seven
Americans. The average monthly benefit in 2014 amounted to $257 per household, $125 per
person, or $4.11 per person per day. Overall, SNAP is the largest cash or near-cash means-tested,
safety net program in the United States.

Table 2.1 presents data on SNAP participation and expenditures over time. Total
expenditures (in real 2014 dollars) increased from $28.0 billion in 1990 to $74.2 billion in 2014.
Average monthly participation follows a similar path, moving from 20 million persons in 1990 to
46.5 million in 2014. The bottom of the table presents SNAP participants as a percent of the total
U.S. population—it has ranged from 8.1 percent in 1990 down to 6.2 percent in 2000, to 14.8
percent in 2014.
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The take-up rate of SNAP, calculated as the fraction of the eligible population that is
participating in the program, is fairly high at 79 percent in 2011 (Cunnyngham 2014). The take-
up rates vary significantly across groups, with elderly individuals having considerably lower
take-up rates than other groups. The take-up rates also vary substantially across states in the U.S.
with higher rates in New England, the upper Midwest and the Pacific Northwest and lower rates
in the Mountain Plains, the Far West and Texas (Cunnyngham 2014). Take-up rates have varied
substantially over time: from 75 percent in 1994, down to 59 percent after federal welfare reform
(in 2000), to 54 percent in 2002, then increasing to 67 percent in 2006 and 79 percent in 2011
(Cunnyngham 2002, 2010, Cunnyngham et al. 2014).

Figure 2.1 plots annual SNAP expenditures from 1980 to 2014, in real 2014 dollars. We
normalize by the total U.S. population in each year, thereby generating real per capita (not per
recipient) expenditures. The figure also includes the annual U.S. unemployment rate. During this
period, per capita real spending on SNAP was relatively flat in the 1980s, increased in the early
1990s and then fell dramatically through the late 1990s. Since that time, spending has increased
steadily. Overall the program shows a countercyclical pattern, increasing in the recessions in the
early 1990s, early 2000s, and especially notable, in the Great Recession.

Table 2.2 presents summary characteristics for SNAP recipient units and how they vary
over time. The top panel of the table relates to all SNAP recipients and the bottom panel limits to
SNAP recipient units without any elderly (age 60 or more) individuals. These tabulations are
based on administrative data from the USDA, the Quality Control (QC) files. In 2012, about 45
percent of SNAP recipient units included children, down from about 60 percent in 1996. Female-
headed households with children as a share of the total caseload are also falling over time, from
39 percent in 1996 to 24 percent in 2012. About 17 percent contain an elderly individual, and
that share has not changed much over time. The share with no children, elderly or disabled
persons (a proxy for the able bodied adults without dependents) has increased from 15 percent in
1996 to 25 percent in 2012. An increasing share of the caseload combines benefit receipt with
employment. About 31 percent of households currently have earned income, a rate that is up 8
percentage points since 1996. On the other hand, some 20 percent have no cash income, up from
10 percent in 1996 (for an in-depth analysis of this issue see Peterson et al. 2014). 38 percent of
households have no net income (income after allowable deductions) up from 25 percent in 1996.

At the bottom of the bottom panel of Table 2.2, we present the effective tax rates faced
by (non-elderly) SNAP recipients. These are calculated using the QC data and follow the
methods used in Ziliak (2008). The effective tax rate is the average of the marginal tax rates
faced by SNAP households—marginal because it is calculated on their observed income
amounts, and average because it is averaged over households. Table 2.2 shows that effective tax
rate on earned income is 15 percent in 2012, down slightly from 18 percent in 1996. The tax rate
on unearned income is somewhat higher at 16 percent in 2012. In light of the discussion above, it
is important to point out that this is the tax rate within SNAP only (as opposed to the cumulative
tax rate experienced across multiple programs). To the extent that SNAP recipients have children
and very low earnings, then the negative marginal tax rates in the EITC will reduce the
cumulative tax rates below the SNAP effective tax rate. On the other hand, those with higher
earnings (e.g., perhaps in the phase-out of the EITC) would experience cumulative tax rates in
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excess of the SNAP effective tax rate. See Moffitt (2014) for further discussion of multiple
participation rates.

Given the patchwork of U.S. means-tested programs, it is of interest to examine the
propensity to participate in multiple programs, especially in light of concerns about cumulative
work disincentives (Congressional Budget Office 2012, Mulligan 2012).2 It is also interesting to
examine this over time given welfare reform and the many changes in the safety net. The food
stamp quality control data (Table 2.2) track all resources that count as income for determining
SNAP benefits, practically this translates to cash income programs. In 2012, only 7 percent of
SNAP recipients have income from TANF, down from 37 percent in 1996 on the eve of welfare
reform. The share with income from SSI and social security has stayed relatively steady; in 2012
20 and 23 percent of SNAP units received SSI and social security, respectively. If you limit to
recipient units without elderly individuals, the share with “social security” (which we interpret as
likely including SSDI) has increased, from 9 percent in 1996 to 14 percent in 2012. Few food
stamp recipients have income from UI (5 percent), general assistance (3 percent) or veteran’s
payments (1 percent). Although receipt of Ul among SNAP recipients units is low, the data show
a notable increase in the Great Recession (from 2 percent in 2005 to 7 percent in 2010). While
the QC data are valuable, they are limited because they only track sources of income relevant for
determining SNAP benefits. Moffitt (2014) uses the Survey of Income and Program Participation
and studies multiple program participation across a wider range of programs. He finds that (in
2008) 30 percent of non-disabled, non-elderly SNAP families receive WIC, more than half
receive the EITC and 21 percent receive subsidized housing.

Table 2.3 presents maximum monthly SNAP benefits by household size for 2014. A
household of four has a maximum monthly benefit of $649 while a household of size two has a
maximum benefit of $357. Annualizing these amounts, maximum benefits correspond to
between 27 and 33 percent of the federal poverty line.

As discussed above in section 1.1, the SNAP benefit formula has changed little over time,
other than adjusting for annual changes in the price of food. Interest in the adequacy of the
SNAP benefit has increased over time and led to a recent Institute of Medicine report (IOM
2013). Hoynes, McGranahan and Schanzenbach (2015) explore SNAP benefit adequacy by
examining the food spending patterns across families of differing income and composition. They
argue that the maximum benefit level is inappropriate on at least two fronts: the Thrifty Food
Plan (TFP) is based on outdated assumptions, and the family size adjustment does not reflect
differences in spending patterns. First, consider the TFP, which is set at $632 per month for a
typical family of 4 in 2013. Recall that maximum benetfits are set based on the TFP, and the
program aims to ensure that households have adequate resources to purchase this “target”
spending level. Based on an analysis of the Consumer Expenditure Survey, they show that over
the past 20 years, the majority of families with incomes below 200% poverty spent more than the
TFP amount. They argue this is in part due to the fact that the TFP is based on assumptions
regarding how much cooking is done from scratch that are increasingly unrealistic and out of line
with time use data. Second, they show that differences in actual spending patterns across family

2 As discussed in Moffitt (2014), Parrott and Greenstein (2014) and elsewhere, in many analyses citing high
cumulative marginal tax rates, the calculations assume that families are participating in all programs. This, as we
discuss below, it not consistent with the data.
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size are much steeper than are accounted for by the benefit multipliers. Since the average SNAP
household size is 2.3, this suggests that many families are receiving benefits based on a formula
that under-states their needs.

2.2 Program Statistics: WIC

In 2014, WIC expenditures totaled $6.2 billion and served 8.3 million persons. The costs
break down into $4.3 billion for food and $1.9 billion for nutrition services and administration.?*
Average monthly federal food cost per person in 2014 amounted to $43.65, or $1.44 per person
per day. The WIC caseload breaks down to be 10 percent pregnant women, 13 percent
postpartum or breastfeeding women, 24 percent infants and 53 percent children (USDA 2014).
The average cost per recipient varies little across groups, from $49.36 per infant, to $49.16 per
breastfeeding woman, to $36.94 per child (USDA 2014). A given family may have multiple
members with WIC benefits (for example a pregnant mother, her infant and her child age 3
would have three WIC packages) and the total value of the WIC package to a family accumulates
across individuals.

Table 2.1 presents data on WIC participation and expenditures over time. The WIC
program has increased over this period from 4.5 million recipients in 1990 to 8.3 million in 2014.
The total cost increased from 3.8 billion (2014$) in 1990 to 6.2 billion in 2014. The growth
seems to be fairly similar across the subgroups of women, infants and children. The bottom of
Table 2.1 presents program participation rates, where we express the number of participants as a
percent of the relevant demographic group. So for example, the WIC infant (child) caseload is a
percent of all persons less than 1 (between 1 and 4).> We express the women caseload as a share
of women ages 18-44. Both infant and child caseloads have increased over this period. Fully 26.9
percent of children aged 1-4 receive WIC in 2014, up from 13.5 percent in 1990. Participation is
higher for infants, likely due to the high cost of infant formula, more than half of infants in the
U.S. in 2014 received WIC benefits. In 2014, 3.5 percent of women aged 18-44 received WIC,
though this figure is an underestimate of potential participation since we do not condition on
pregnant, postpartum or breastfeeding women in the denominator.

Figure 2.2 plots the real spending on WIC annually from 1980 to 2013. Again, we
normalize by the total U.S. population to create a per capita (not per participant) measure. WIC
expenditures exhibit a fairly steady rise in the 1990s consistent with the expansions in the 1989
WIC reauthorization act. Costs slowed in the late 1990s perhaps due to welfare reform (and the
overall “chilling” effect that followed) as well as the strong labor market. After a relatively flat
period, a countercyclical pattern with the Great Recession and recovery is evident at the end of
the period.

Table 2.4 presents summary characteristics for WIC recipient units in 2012 (the most
recent year available) and, for comparison, 1994. Despite the income-threshold of 185 percent of
poverty (higher than SNAP for example), fully 37 percent of WIC recipients have income below
50 percent of poverty (“extreme poverty”). 73 percent have incomes below 100 percent poverty

24 We omit additional WIC spending on items other than food and nutrition services, including program evaluation,
special projects and infrastructure.
25 These are participation rates not takeup rates because they do not condition on income eligibility.
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and 92 have income below 150 percent poverty. The distribution of recipients by income has not
changed much between 1994 and 2012. One notable change in the caseloads is the rise of
breastfeeding women as a share of all women on the program, which has increased from 17
percent in 1994 to 29 percent in 2012. We also explore the extent of multiple program
participation among WIC recipients. In 2012, only 9 percent of WIC recipients have income
from TANF, down from 29 percent in 1992 (prior to welfare reform). The share with income
from SNAP has been relatively steady; in 2012, 37 percent of WIC units received SNAP
compared to 40 percent in 1992. Participation in Medicaid among WIC recipients was very high
at 72 percent in 2012, up from 58 percent in 1992, reflecting the substantial expansions in
Medicaid for pregnant women and children.

2.3 Program Statistics: NSLP

The National School Lunch Program (NSLP) serves lunch to almost 30 million students —
56 percent of the total student population (see Table 2.1). Almost all public schools offer the
NSLP, which in 2014 cost $11.4 billion with average participation of 19.2 million children in
free, 2.5 children in reduced-price, and 8.8 million in paid lunch. Overall, including the free,
reduced-price and paid categories, over 5 billion lunches were served. As shown in the bottom of
table 2.1, 40 percent of all school aged children received free or reduced price lunch in 2014, up
from 25 percent in 1990. The share of students receiving school lunch for free (among those
eating school lunch) has grown over time from 41 percent in 1990 to 63.6 percent in 2014.
Overall, participation (free, reduced-price or paid as share of all school aged children) has edged
down somewhat in the last few years from its historic peak of 59 percent in 2010.

After adjusting for inflation, spending on NSLP has almost doubled since 1990. This
reflects an increase in the number of school-aged children, an increase in spending per lunch, and
a trend toward increased participation rates. The increased spending per lunch has been driven by
a combination of increased costs and policy changes. Per-meal spending on child nutrition
programs increases annually because payment levels are indexed according to the Food Away
from Home series of the CPI-U. Commodity payments are inflated according to the Price Index
of Foods used in Schools and Institutions. (Payments are legislated not to decrease, so if food
prices decline in a year, there is no adjustment to these costs). In recent years, the price index for
food away from home has grown more quickly than overall inflation (measured by the price
index for Personal Consumption Expenditures). In addition, the 2010 Healthy, Hunger-Free Kids
Act increased cash payments by 6 cents per meal for schools that meet the new, more stringent
nutrition requirements.

2.4 Program Statistics: SBP

There have been recent — and highly successful — attempts to expand access to the SBP.
As shown in Table 2.1, between 1990 and 2014 the total number of students receiving the SBP
more than tripled (compared to a 27 percent increase in the number of NSLP participants). At the
same time, the share of school-aged children receiving free or reduced-price breakfast also
increased sharply, from 7.6 percent in 1990 to 21.3 percent of children in 2014. Some of this has
been driven by increases in participation rates of schools in the program in 2014. Schanzenbach
and Zaki (2014) calculate from the NHANES that in 2009-10 almost three-quarters of children
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attended a school that offered the SBP, up from approximately half of students in the 1988-94
wave. An additional portion has been driven by policies to expand take-up by students, including
providing breakfast for free to all students before school or introducing Breakfast in the
Classroom programs. In 2014, 85 percent of participants received the SBP either for free or at
reduced price.

2.5 Summary measures across programs

Figure 2.3 summarizes the programs, presenting the total program costs and total
program recipients in 2014. Considering our four central food and nutrition programs (SNAP,
WIC, NSLP, and SBP) as well as the other smaller programs in Table 1.1, total spending
amounted to about 100 billion dollars in 2014 and about 95 million total participants benefited
from these programs. (Given multiple program participation, the total unique recipients would be
less than 95 million.) Considering the programs together, Figure 2.3 shows that SNAP is clearly
the largest program—in terms of both people reached and program cost. In 2014, expenditures
on SNAP were over 6 times as large as the NSLP and almost 12 times as large as WIC. The
number of SNAP recipients was about 2 times those receiving free or reduced-price NSLP and
over 5 times WIC. However, these comparisons ignore the fact that SNAP is universal, while
NSLP and WIC are targeted on specific demographic groups. Using this lens, the figures in the
bottom of Table 2.1 show that SNAP has the smallest reach among the programs. Half of all
infants and almost 30 percent of children 1-4 receive WIC, over 20 percent of school-aged
children receive free or reduced-price breakfast and 40 percent receive free or reduced-price
lunch. SNAP, by contrast, is received by 15 percent of the population.

Figure 2.4 shows how program participation for the food and nutrition programs varies
by income level. In particular, the figure plots household participation in SNAP, NSLP and WIC
(alongside EITC as a comparison) as a function of household private income to poverty level
(truncating at eight times income to poverty).?® The figure is based on tabulations of the 2014
Current Population Survey corresponding to data for calendar year 2013, and is limited to
households with children headed by a nonelderly person. Overall, SNAP and NSLP have the
highest household participation rates, with lower household participation rates for WIC. Of
course, this lower WIC participation rate reflects the fact that eligibility is limited to pregnant
women and children through age 4. SNAP participation is most concentrated at the lower income
levels, reflecting its lower income eligibility limits. WIC has a much flatter profile with respect
to income, reflecting the higher income eligibility limits.

Figure 2.5 compares anti-poverty effects of the programs. The calculations are based on
the Supplemental Poverty Measure (SPM), first released by the Census in 2011 (Short 2011).
The SPM provides an alternative to the official poverty measure and is based on a
comprehensive after tax and transfer income resource measure that includes the value of noncash
government transfers. Here we use the 2014 SPM (Short 2015) and plot the number of children
removed from poverty for all government tax and transfer programs tracked in the SPM. This is
a static calculation, essentially zeroing out the income source and recalculating family income
and poverty status assuming all else (e.g. earnings, other income sources) remain constant.

26 The figure is adopted using the approach in Bitler and Hoynes (2015). See that paper for details on the sample and
measurement.
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SNAP removes 2.1 million children from poverty, second only to the combined effects of the
EITC and Child Tax Credit that together remove 5.2 million children from poverty. By
comparison, the NSLP removes 0.8 million children from poverty and WIC removes 0.2 million
children from poverty.?” Although not shown here, calculations for the entire population show
that SNAP removes a total of 4.7 million people from poverty, making SNAP the third largest
U.S. anti-poverty program after Social Security and the Earned Income Tax Credit.

3. Review of the issues surrounding the programs

Each of the food and nutrition programs can be analyzed through standard economic
frameworks. The applicable frameworks differ somewhat, though, because the programs differ in
terms of the degree to which the benefits are provided in-kind. Closest to cash, SNAP takes the
form of a “value voucher” and can be used to purchase most foods, while the more targeted WIC
takes the form of a “quantity voucher” limited to specific foods and the school meals programs
offer meals directly. As with other means-tested transfer programs, these programs face the usual
tradeoff in balancing the protective aspects of the programs to improve dietary intake and reduce
hunger and food insecurity against their distorting incentives such as reduced labor supply. We
start by discussing SNAP, because it is the largest program and has been most researched, and
follow with discussions of the other programs and how the basic economic framework can be
adapted to analyze them.

3.1 Effects of in-kind benefits on food consumption

We begin by presenting the neoclassical model of consumer choice and use this to
discuss predictions for the effects of SNAP on family spending patterns.?® Figure 3.1A presents
the standard Southworth (1945) model, in which a consumer chooses to allocate a fixed budget
between food and all other goods. The slope of the budget line is the relative price of food to
other goods. In the absence of SNAP, the budget constraint is represented by the line AB. When
SNAP is introduced, it shifts the budget constraint out by the food stamp benefit (divided by
food price) Br/Pr to the new budget line labeled ACD. The first, and most important, prediction
of the neoclassical model is that the presence of, or increase in the generosity of, the SNAP
transfer leads to a shift out in the budget constraint. The transfer does not alter the relative prices
of different goods, so can be analyzed as a pure income effect, and predicts an increase in the
consumption level of all normal goods. Thus, the central prediction is that food stamps, like an
increase in disposable income or a cash transfer, will increase both food spending and non-food
spending.

However, SNAP benefits are provided as a voucher that only can be used toward food
purchases. Canonical economic theory predicts that in-kind transfers like SNAP are treated as if
they are cash as long as their value is no larger than the amount that a consumer would spend on
the good if she had the same total income in cash. Returning to Figure 3.1A, there is a portion of
the budget set that is not attainable with SNAP that would be attainable with the cash-equivalent

27 With underreporting of SNAP and other food and nutrition programs, these are underestimates of the total
antipoverty effects (Tiehen, Jolliffe, Smeeding 2013)
28 See also Currie and Gahvari (2008) for an excellent overview of the economics of in-kind transfer programs.
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value income transfer. (We are assuming that the resale of these vouchers is not possible.) In
other words, because the benefits Br are provided in the form of a food voucher, this amount is
not available to purchase other goods, and thus we would expect a consumer to purchase at least
Br amount of food. Thus paying benefits in the form of a food voucher leads to a budget
constraint with a kink point.

Figure 3.1B illustrates how consumption responds to the receipt of SNAP benefits. In the
absence of SNAP, a typical consumer purchases some mix of food and non-food goods, choosing
the bundle that maximizes her utility and exhausts her budget constraint. This is represented as
point Ao*, with the consumer purchasing food in the amount Fo. After SNAP is introduced, the
budget constraint shifts outwards and the consumer chooses the consumption bundle represented
by point A1*. Note that consumption of both goods increases, and food consumption goes up by
less than the full SNAP benefit amount. Such a consumer is termed “infra-marginal” and the
canonical model predicts that SNAP will increase food spending the same amount as if the
SNAP benefits were paid in cash. As discussed further below, the predicted impacts of proposed
policy changes, such as calls to restrict purchases of certain goods with SNAP benefits, hinges
on what proportion of recipients are inframarginal.

There are two important exceptions to the SNAP-as-cash model, though. The first is for
consumers that prefer relatively little food consumption. In the absence of SNAP, such a
consumer may choose the consumption bundle labeled Bo* in Panel B. When SNAP is
introduced, this consumer spends only his benefit amount on food, preferring to use all available
cash resources to purchase other goods as represented at point B*. If benefits were paid in cash
instead of as a food voucher, the consumer would opt to purchase less food and could obtain a
higher level of utility. As a result, for this type of consumer, the canonical model predicts that
SNAP will increase food spending by more than an equivalent cash transfer would. Another
exception to the standard model comes from behavioral economics and predicts that SNAP may
not be equivalent to cash if households use a mental accounting framework that puts the benefits

in a separate “category”.?

We can extend this approach to consider the effects of the WIC program. There are two
important distinctions. First, WIC is a “quantity” voucher, not a “value” voucher. So while
SNAP would award, for example, $100 to purchase food, WIC instead gives a voucher for 16
quarts of milk (and other items). Second, there are specified goods that are provided by the
voucher (this can also include a restriction on the allowable “package sizes” in the WIC
package). We present the WIC budget constraint in Figure 3.2 and adapt the SNAP graph by
putting “targeted subsidized goods” (e.g. items in table 1.2) on the x axis and all other goods
(which also includes much of the food budget as well as non-food goods) on the y axis. The no
program budget constraint again is AB, and the budget set shifts out by the WIC quantity

2 There are other reasons that may explain why SNAP leads to different effects on food consumption compared to
ordinary case income. It is possible that the family member with control over food stamp benefits may be different
from the person that controls earnings and other cash income. If the person with control over food stamps has
greater preferences for food, then we may find that food stamps leads to larger increases in food consumption
compared to cash income. Alternatively, families may perceive that food stamp benefits are a more permanent
source of income compared to earnings. Finally, Shapiro (2005) finds evidence of a “food stamp cycle” whereby
daily caloric and nutritional intake declines with weeks since their food stamp payment suggests a significant
preference for immediate consumption.
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voucher Qw. Note the contrast to SNAP where the value voucher shifts out the budget constraint
by Be/Pr. Thus, for SNAP, the recipient faces price incentives: choosing lower priced goods
increases the value of the SNAP benefit. In contrast, with WIC recipients are price insensitive;
their budget constraint (and potential increase in utility due to the program) is affected only by
the quantity Qw, regardless of the price of those goods Pw.

As with SNAP, there is a region that would be attainable with a cash transfer that is not
attainable with WIC, and there are inframarginal consumers and constrained consumers.
However, because WIC is such a specified bundle, we expect that a larger share of WIC
participants (compared to SNAP recipients) will be constrained and at point C.

Additionally, as discussed in Meckel (2014), vendors face incentives to charge WIC
recipients a mark-up on the WIC packages (because of recipients’ price inelasticity). This would
amount to fraud and could be sanctioned if caught. Vendors may also choose to compete on
products (quantity and diversity) to gain market share given that price competition is not
available (McLaughlin 2014).

School lunch and breakfast programs are even more specified. We model these as “take it
or leave it” benefits — if you are eligible for a free lunch then you have the choice to consume the
lunch or use private resources for lunch.?° This is illustrated in Figure 3.3 with the targeted
subsidized good (e.g. school lunch) on the x axis and all other goods on the y axis. We represent
the school lunch option as a single point, and as the quality of the lunch increases the point shifts
out. Some consumers will chose the private option, others will chose the public option. As the
quality of the public option increases, more will switch into the lunch program.

Unlike SNAP, the WIC and school feeding programs are explicitly targeted at certain
groups (pregnant women, infants, children age 1-4, school aged children). In the context of
families, it is possible — perhaps likely — that the program will have spillover benefits to other
family members who are not explicit recipients. This could happen with WIC because the goods
purchased with the vouchers could be shared with the family. Additionally, since the programs
shift out the family’s total budget constraint, this “income effect” could lead to an increase in
consumption of other foods or other goods that benefit the family more broadly. Additionally,
WIC’s nutrition education component may lead to changes in the composition of food
consumption for the entire family.

3.2 Effects of FNP on food insecurity, diet and health

As discussed above, SNAP and the other food and nutrition programs increase household
resources. If health is a normal good, then increases in resources due to food and nutrition
programs should increase health. With this framing, an increase in resources could lead to
changes in health through many channels. One obvious channel is through improvements in
nutrition. The income effect, in principle, could also encourage behaviors that could harm health,

30 In their chapter on housing programs in this volume, Ellen and Ludwig discuss the possibility that a take-it-or-
leave-it benefit will reduce consumption of the targeted good. While theoretically possible in the case of food
consumption, we think this is not likely. Food consumption is more straightforward to top up (e.g. snacks,
supplemental lunch foods brought from home or purchased) than housing is.
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such as smoking or drinking.?! Health improvements may work through other channels as well,
for instance improving nutrition education, increasing services (for WIC) and reducing stress
(e.g., financial stress).

There also may be linkages between access to food and nutrition programs in utero and in
childhood and later life health and human capital outcomes. Causal mechanisms by which early
childhood events affect later-life are best understood for nutrition. For example, undernourished
children may suffer from anemia and listlessness. This may reduce their ability to invest in
learning during childhood and may harm their long-run earnings and other outcomes. Poor early
life nutrition may also directly harm long-run outcomes through altering the body’s
developmental trajectory. There is an emerging scientific consensus that describes critical
periods of development during early life that “program” the body’s long-term survival outcomes
(Barker, 1992; Gluckman and Hanson 2004). During development, the fetus (and post-natally the
child) may take cues from the current environment to predict the type of environment it is
expected to face in the long run and in some cases adapts its formation to better thrive in the
expected environment (Gluckman and Hanson 2004). A problem arises, however, when the
realized environment differs substantially from the predicted environment. For example, if
nutrients are scarce during the pre-natal (or early post-natal) period, the developing body
therefore predicts that the future will also be nutritionally deprived. The body may then invoke
(difficult-to-reverse) biological mechanisms to adapt to the predicted future environment. For
example, the metabolic system may adapt in a manner that will allow the individual to survive in
an environment with chronic food shortages. This pattern is termed the “thrifty phenotype” and
is sometimes referred to as the Barker hypothesis. The “problem” arises if in fact there is not a
long-run food shortage, and nutrition is plentiful. In that case, the early-life metabolic
adaptations are a bad match to the actual environment and will increase the likelihood that the
individual develops a metabolic disorder, which can include high blood pressure (hypertension),
type II diabetes, obesity and cardiovascular disease. To summarize, a lack of nutrition in early
life leads to higher incidence of metabolic syndrome, thus greater access to food and nutrition
programs in early life and childhood may reduce metabolic syndrome in adulthood.

3.3 Effects on Labor Supply

We begin by considering the effect of SNAP on labor supply. As discussed above, SNAP
benefits have the structure of a traditional income support program, with a guaranteed income
benefit that is reduced with family income at the legislated benefit reduction rate. Recipients are
allotted a benefit amount B equal to the difference between the federally defined maximum
benefit level for a given family size (i.e. G, the guarantee amount) and the amount that the family
is deemed to be able to afford to pay for food on its own according to the benefits formula (30
percent of cash income, less deductions). We illustrate the labor-leisure tradeoff with and
without food stamps in Figure 3.4. Like other means-tested programs, SNAP alters the
household’s labor-leisure tradeoff increasing after tax and transfer income at earnings up to the
breakeven point. SNAP benefits are largest at zero hours of work, and benefits are reduced as
income and earnings are increased leading to an implicit tax rate on earned income. The benefit
reduction rate in the food stamp program is 30 percent.

31 Even though recipients cannot purchase cigarettes directly with FSP benefits, the increase in resources to the
household may increase cigarette consumption.
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In Figure 3.4, the x axis measures the amount of leisure consumed, and the y axis
measures total income including the SNAP benefit.>?> The “no benefit” budget constraint is a
straight line with a slope equal to the individual’s wage w. The individual has a certain amount of
unearned income (U), and the budget constraint is represented by the line CAL. The simple static
labor supply model states that an individual maximizes her utility subject to this budget
constraint, and assuming a positive labor supply choice, chooses some combination of
consumption of goods and leisure at points illustrated for consumers with different preferences
by 4~ and A". If her offer wage is below her reservation wage (the slope of the indifference curve
at zero hours of work) then it will be optimal to remain out of the labor force, as illustrated by
point 4 (at maximum leisure choice L, or hours=0).

Adding SNAP alters the budget constraint to line C4’L by adding non-labor income G
(the maximum benefit level or the “guarantee”), and rotating the slope of the budget constraint to
w(1-£) where ¢ is the benefit reduction rate (that is, the tax rate on benefits) as income increases
(t=0.3). For the individual supplying zero hours of work and consuming only leisure,
consumption opportunities increase by the SNAP “guarantee” amount G. At the income
eligibility threshold (labeled on the y axis) you earn enough such that benefits have been fully
taxed away.

As is well known, this combination of a guaranteed income and benefit reduction rate
leads unambiguously to predictions of reductions in the intensive and extensive margins of labor
supply. In this case, both the income effect of the benefit as well as the income and substitution
effect from the benefit reduction rate leads, unambiguously, to a predicted decline in
employment (extensive margin), hours worked (intensive margin), and (if wages are fixed)
earnings. In addition, family cash income (which as measured does not include food stamp
benefits) would also be predicted to fall. Of course, family total after transfer income including
food stamps is likely to increase.

Referring back to Figure 3.4, our representative individual who was, prior to the
introduction of the food stamp program, in the labor force and consuming at point 47, is
predicted to increase their leisure (reduce their hours worked) choosing a consumption bundle
A~ Alternatively, it is possible that the combination of the negative income and substitution
effects can push them out of labor market to point 4°.

Figure 3.5 adapts the labor-leisure diagram to model WIC and the school feeding
programs. For these programs a household receives a fixed benefit B for all income levels up to
the eligibility limit (e.g., 185% poverty for WIC). Thus the budget set shifts out by a constant
amount and creates a “notch” or cliff where the household reaches the eligibility limit. The
qualitative predictions for labor supply are the same as for SNAP -- reductions in the intensive
and extensive margins of labor supply. In this case, many households face a pure income effect
while higher income households face the incentive to reduce their labor supply to obtain
eligibility.

32 By shifting out the budget constraint by the full SNAP benefit we assume households treat the benefit as cash. We
also assume, for simplicity, that there are no other welfare programs in place.
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Additionally, as discussed in Currie and Ghavari (2008), in-kind programs such as SNAP
or WIC might increase labor supply, depending on the degree of complementarity between the
subsidized good (here food and nutrition) and labor supply. This has had limited testing in the
empirical literature.

4. Review of Results of Research on the Programs
4.1 Challenges for identification and overview of empirical approaches

A central challenge for evaluation of the effects of food and nutrition programs is that
commonly used quasi-experimental approaches are not easily applied. First, food and nutrition
programs are federal and exhibit little variation across states such as been used in the analysis of
AFDC and TANF. Second, the programs have not seen repeated reform or expansions such as
has been used in analysis of the Earned Income Tax Credit. Finally, with respect to the food
stamp program, the universal nature of the program means there are no ineligible groups to serve
as controls, which is another common approach in the quasi-experimental literature.

Early studies use comparisons between participants and non-participants to estimate the
effect of food and nutrition programs. Many researchers (Bitler 2015; Currie, 2003; Bitler and
Currie, 2005; Ludwig and Miller 2005) have drawn attention to the fact that selection into
participation in these programs is non-random. If program recipients are healthier, more
motivated, or generally positively selected, then comparisons between the participants and non-
participants could produce positive program estimates even if the true effect is zero. Conversely,
if program participants are more disadvantaged, or generally negatively selected, than
nonrecipients, such comparisons may understate the program’s impact.

Bitler (2015) provides a recent analysis to examine the selectivity of SNAP recipients.
She examines detailed health data from NHANES and NHIS and shows that SNAP recipients
have worse diets and nutritional intake, higher levels of obesity and underweight, worse child
health and adult health when compared to all non-recipients or income eligible non-recipients.
Thus, it seems clear that SNAP recipients are negatively selected. Bitler and Currie (2005)
provide evidence that WIC recipients are negatively selected among a sample of Medicaid
recipients, in terms of their education, marital status, smoking behavior, obesity, labor market,
and program participation.

There are several approaches to solving this fundamental identification problem. First,
some studies make use of the limited policy variation across areas. For SNAP, this includes
variation due to welfare reform (especially for examining immigrants versus natives) and state
SNAP policies (length of recertification periods, fingerprinting, vehicle asset exemptions and
broad based categorical eligibility). In some cases, these state policy rules may not change much
from year to year, which limits their suitability as instruments. This approach is used in
instrumental variable settings, essentially providing instrument-driven variation in program
participation. Policy variation is also used in reduced form approaches.

26



Second, other studies take an historical approach and use program introduction, relying
on variation across areas during the rollout years of the program. As discussed above, both the
Food Stamp Program and WIC were introduced at different points across counties in the U.S.
This allows for an event study or difference in difference approach to evaluate the programs,
essentially using untreated counties as controls for treated counties. The validity of this approach
relies on the exogeneity of the timing of the rollout across areas.*’

A third approach is to use longitudinal data and control for family, person, or sibling
fixed effects. This approach nets out time-invariant effects. For example, in an analysis of
siblings, family fixed effects generate estimates by comparing outcomes among siblings who
participated in the program compared to outcomes among those who did not. There are
drawbacks to this approach. Between-birth changes in economic or health conditions of other
family members may be correlated with between sibling differences in program participation.
Additionally within-family comparisons are likely to exacerbate measurement-error problems
that bias estimates towards zero (Griliches 1979). There also may be spillover effects from the
participating sibling to the non-participating sibling, which will lead to underestimates of the
program’s true effect. In such cases, selection biases will not be eliminated. Another longitudinal
differencing approach uses an individual fixed effects estimator, which compares outcomes for
those who switch (into or out of) program participation. Of course, there could be some third
factor that affects both transitions into (or out of) program participation and outcomes.

Fourth, some studies use regression discontinuity approaches, comparing those in a small
band above the eligibility threshold to those in a small band below the eligibility threshold. The
validity of the approach requires a sharp change in participation at the discontinuity that is not
correlated with other changing variables. This approach can be applied to income eligibility for
WIC and school feeding programs where a recipient is either eligible or not eligible for the entire
bundle of benefits. This approach would not be generally be appropriate for SNAP because,
empirically, participation smoothly falls as income rises (the benefit falls as income rises). It also
can be applied to age discontinuities in eligibility for the other food and nutrition programs. In
practice, regression discontinuity studies based on differences across income-based eligibility
criteria may not be valid given that income can be manipulated, which invalidates the RD
approach (one no longer has randomness across the threshold).

Fifth, randomized experiments could in principle capture the effect of food and nutrition
programs (or more likely, changes in program policies). In practice, in the past decades there is
not much such evidence, with notable exceptions in the Healthy Incentives Pilot (Bartlett et al.
2014) and School Breakfast Program Pilot Project (Bernstein et al. 2004), both further described
below. Finally, another approach uses matching methods to control for selection, essentially
relying on “selection on observables”.

In order to focus our review of the literature on the studies with the most credible
evidence, we limit our discussion below to papers that use of the “design based” approaches

33 This approach has also been used to analyze many other aspects of the Great Society and Civil Rights era (Ludwig
and Miller, 2007; Finkelstein and McKnight, 2008; Bailey 2012; Cascio, Gordon, Lewis and Reber 2010; Almond,
Chay and Greenstone 2006; Goodman-Bacon 2014).
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discussed above. The most common study that would not pass this criterion would be simple
comparisons, either with or without regression controls, of FNP recipients and nonrecipients.

4.2 Research on Food Stamp Program
4.2.1 SNAP Participation

As we showed in Table 2.1 and Figure 2.1, participation in and expenditures on SNAP
have varied significantly over time. One consistent strand in the literature seeks to understand the
determinants of these changes in the program (Table 4.1 provides a catalog of the papers we
review.) The literature has explored the role of the macroeconomy, changes in SNAP policies,
changes in related program policies (especially welfare reform), and changes in demographics.
The papers in this area typically leverage variation across states and over time in labor market
conditions (e.g. unemployment rates, employment-to-population ratios) and program polices. As
outlined above, SNAP is primarily a federal program and has less variation across states than
other parts of the U.S. means tested safety net (such as Medicaid or TANF). The available state
varying policies for SNAP include length between required recertification, immigrant eligibility
following welfare reform, presence or absence of restrictions for ABAWD, and the broad based
categorical eligibility expansions of the 2000s.

Overall, the macroeconomy consistently ranks as the largest contributor to changes in
SNAP caseloads. However, SNAP and welfare policies have also played a role. Welfare reform
and reductions in SNAP certification periods led to reductions in SNAP caseloads in the 1990s
(Currie and Grogger 2001, Kabbani and Wilde 2003, Ziliak et al. 2003, Figlio et al. 2000).
Additionally, changes in immigrant access to safety net during the welfare reform period also led
to reductions in SNAP participation (Borjas 2004, Haider et al. 2004, Kaestner and Kaushal
2005, Bitler and Hoynes 2013).

Ganong and Liebman (2013) examine the large increase in SNAP caseloads in the Great
Recession and find that local economic conditions explain about two-thirds of the increase in
SNAP with a much smaller role for SNAP policy changes (e.g., expansions for broad based
categorical eligibility).** Ziliak (2015) finds a larger role for policy, perhaps accounting for 30%
of the caseload change. Bitler and Hoynes (2015) find that the countercyclical effect of SNAP as
measured by the effect of the unemployment rate on the SNAP caseload was larger in the Great
Recession compared to the early 1980s recession (although the difference was not statistically
significant).

4.2.2 SNAP and Consumption

The first order prediction is that SNAP, by shifting out the budget set, should lead to an
increase in food (and nonfood) spending. This is confirmed in the empirical literature. The model
also predicts that for inframarginal households, SNAP should lead to a similar increase in food
spending compared to equal sized cash transfer. There was significant attention to this question
in the 1980s and 1990s, typically using observational approaches (comparing recipients to

3% When examining the earlier period, especially the Bush expansions in the early 2000s, Ganong and Liebman
(2013) find more of a role for policy changes in explaining the growth of food stamp caseloads.
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nonrecipients) and suffering from the biases due to selection discussed above. Overall, many of
these early papers found that SNAP recipients consume more food out of SNAP than they would
with an equivalent cash transfer (Currie 2003).

More recent papers, however, based on research designs that are able to isolate causality
have found evidence more consistent with the canonical model. As reviewed in Currie, RCTs on
“cashout” experiments in the 1990s found little difference in food spending between the group
receiving benefits in cash versus in food vouchers. The reanalysis by Schanzenbach (2007) finds
that the mean treatment effect is a combination of no difference in food spending among infra-
marginal recipients, and a substantial shift in consumption toward food for the relatively small
group of stamp recipients who are constrained. Overall, these experiments provide evidence on
the difference between cash and vouchers, but do not provide estimates for the broader question
of how providing SNAP benefits (by increasing family disposable income) affects food spending
or consumption more broadly.

Hoynes and Schanzenbach (2009) use the initial rollout of the food stamp program to
quasi-experimentally examine the effects on food spending. As discussed above, the program’s
introduction took place across the approximately 3,000 U.S. counties between 1961 and 1975.
Consistent with the theoretical predictions discussed in 3.1, they find that the introduction of FSP
leads to a decrease in out-of-pocket food spending and an increase in overall food expenditures.
They estimate a marginal propensity to consume food out of food stamps of 0.16 for all non-
elderly and 0.30 for female-headed households. The estimated marginal propensity to consume
food out of food stamp income is close to the marginal propensity to consume out of cash
income. In addition, consistent with economy theory those predicted to be constrained (at the
kink in the food/nonfood budget set) experience larger increases in food spending with the
introduction of food stamps.

Several recent studies have used the changes in SNAP benefits from the economic
stimulus (ARRA) whereby benefits were temporarily increased between April 2009 and October
2013. Beatty and Tuttle (2012) use a difference-in-difference approach and using non-recipients
as controls (with matching methods), they find using the Consumer Expenditure Survey that the
13.6 percent increase in benefits leads to a 6 percent increase in food at home. Kim (2014) uses
the same approach and data and finds that, consistent with the theoretical predictions, the
increase in SNAP benefits leads to increases in food spending and increases in spending on non-
food (housing, transportation, entertainment). Bruich (2014) uses grocery store level scanner data
and a difference-indifference model (using variation in SNAP share at the stores) to examine the
expiration of the ARRA increase in SNAP benefits. On average, SNAP households lost $17
dollars in benefits (per month) and Bruich’s estimates imply a marginal propensity to consume
food out of food stamps of 0.30.

A second set of studies examines the effects of food stamps on consumption, with the
focus on estimating the insurance effects of the program. Blundell and Pistaferri (2003) use
longitudinal data from the PSID to examine how SNAP mitigates the effect of shocks to
permanent income on consumption and income volatility. Gundersen and Ziliak (2003) use an IV
approach to examine how log income changes affect log consumption. Both studies show that
SNAP provides important consumption protection. Gundersen and Ziliak find that SNAP receipt
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reduced income volatility by 12% and food consumption volatility by 14%. Blundell and
Pistaferri find that the effect of permanent income shocks decline by about one-third with SNAP.

4.2.3 SNAP and Food Insecurity

Food hardship measures were developed by the USDA in response to the National
Nutrition Monitoring and Related Research Act of 1990 with an interest in “access at all times to
enough food for an active, healthy life” (Coleman-Jensen et al. 2012). The first measures were
released in 1995 and currently a household’s “food security” (or insecurity) status is determined
through a battery of questions asked during the December CPS as part of the Food Security
Supplement (CPS-FSS). There are 10 questions asked of all households, and an additional 8
questions asked of households with children. There are four kinds of questions: those that
capture anxiety or perception that the food budget or supply is inadequate in quantity. There are
also questions that capture whether food is perceived to be inadequate in quality. A group of
questions are more quantitative in nature, asking about instances where food intake was reduced
or weight loss occurred associated with reduced food intake. One set of these questions pertains
to adults and the other to children in the household. Answering more of these questions
affirmatively indicates a more severe degree of food insecurity. For example, a household is
considered to have “very low food security among children” if 5 or more of the 8 child-centered
food security questions are answered affirmatively (Nord 2009).

There are several existing reviews of the literature of SNAP and food insecurity [FI]
(e.g., Currie 2003, Gregory, Rabbitt and Ribar 2015). Here we focus on the research since
Currie’s review that meets our research design criteria.

One set of studies use instrumental variable approaches, typically using state SNAP
policies as instruments (Yen et al. 2008, Mykerezi and Mills 2010, Shaefer and Gutierrez 2013,
Ratcliffe et al. 2011). A commonly employed instrument is the state’s SNAP certification length,
and while it is not a very strong instrument it may be valid on excludability grounds. A second
instrument leverages variation in state policies towards immigrant SNAP coverage or overall
immigrant participation in the program. This is more powerful but less likely to be excludable.
The results vary across studies, typically finding that SNAP participation leads to decreases in FI
(that is, they improve outcomes) but many are not statistically significant.

Two studies use IV approaches but broaden the analysis to examine effects of public
assistance (rather than only SNAP). Borjas (2004) uses welfare reform and the relatively large
reduction in program participation among immigrants in a triple difference 1V, essentially using
state by year by citizenship status as the instrument. Schmidt, Shore-Sheppard and Watson
(2013) use a simulated program benefit (using detailed benefit calculators) as an instrument for
actual benefits to identify the effects of benefit income on FI. Both studies find that program
participation (or benefits) leads to reductions in FI.

A second approach uses a household fixed effects and longitudinal data, essentially
identifying the effects of SNAP on FI using switchers into and out of SNAP (Depolt et al. 2009,
Wilde and Nord 2005). This approach may not be credible, given that transitions into SNAP may
be correlated with other factors that negatively affect FI. Compared to the IV approach, these
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studies are more likely to find a positive association between SNAP and FI. A final approach
uses propensity score matching (e.g., Gibson-Davis and Foster 2006) often finding a positive
association between SNAP and FI.

Overall, the literature on SNAP and FI finds a wide range of results, some finding
positive association, some negative and some insignificant. This range is well illustrated in the
recent review and replication work in Gregory et al. (2015) showing a range of estimates for
propensity score matching, longitudinal and IV approaches in one sample. The range of
estimates illustrates well the challenge for causal identification in evaluating the effects of food
and nutrition programs.

4.2.4 SNAP and Child and Adult Health

The literature on child and adult health takes a similar path to the literature on food
insecurity. Studies use family and child fixed effects, instrumental variables, and propensity
score matching. In this setting there are also studies that leverage the historical rollout of SNAP.
As above, we review the studies since Currie (2003) that meet our research design criteria. The
recent review by Meyerhoefer and Yang (2011) is also a useful reference.

Studies of the effect of SNAP on child BMI find varying effects, depending to some
degree on the estimation approach. Gibson (2004) uses child and family fixed effects and finds
SNAP leads to a reduction in overweight for boys but an increase for girls. Vartanian and Houser
(2012) use a similar approach but relate childhood exposure to adult BMI, finding a beneficial
effect of SNAP. Schmeiser (2012) uses an IV approach, with state SNAP policies (recertification
period, fingerprinting, vehicle asset exemptions) as instruments, and finds that SNAP reduces
BMI for most gender-age groups. Kreider et al. (2012) address selection into and measurement
error of SNAP using a bounding approach and find quite substantial bounds that generally cannot
rule out positive or negative effects of SNAP on BMI.

Similar approaches are used to examine effects on adult health. Gibson (2003) uses an
individual fixed effects approach and finds SNAP participation increased obesity among women,
though as noted above the fixed effects approach may not be credible if transitions into SNAP
are correlated with other factors that directly affect health. Fan (2010) extends this approach and
adds propensity score matching and finds no significant effect of SNAP on obesity, overweight
or BMI. Meyerhoefer and Pylypchuk (2008) combine individual fixed effects and IV and find
SNAP leads to increases in obesity for women but no significant effects for men. Their
instruments—state SNAP policies—do not vary over time so these effects could be capturing
state cross sectional correlations. Kaushal (2007) extends Borjas’s (2004) study and uses welfare
reform as an instrument for SNAP; she finds insignificant effects of SNAP on obesity of
immigrants.

There is a small set of studies that examine the effect of SNAP on birth outcomes;
thereby examining the effects of SNAP on pregnant women. Currie and Moretti (2008) use the
county roll out of FSP in California and find that FSP introduction was associated with a
reduction in birth weight, driven particularly by first births among teens and by changes for Los
Angeles County. Almond, Hoynes and Schanzenbach (2011) extend that work and examine the
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effects of the program rollout across all counties in the U.S., finding that infant outcomes
improve with FSP introduction. Changes in mean birth weight were small, but impacts were
larger at the bottom of the birth weight distribution, reducing the incidence of low birth weight
among the treated by 7 percent for whites and between 3 percent for blacks. They also find that
the FSP introduction leads to a reduction in neonatal infant mortality, although these results
rarely reach statistical significance. East (2015a) utilizes changes in immigrants' eligibility across
states and over time as the result beginning with 1996 welfare reform and extending through
subsequent legislation in the early 2000s. She finds that parental access to SNAP in utero
improves health at birth. Additionally, she finds that increases in SNAP access between
conception and age five improves parent-reported health at ages 6-16 (with suggestive evidence
of reductions in school days missed, doctor visits and hospitalizations at ages 6-16).

Hoynes, Schanzenbach and Almond (2015) extend their SNAP rollout design and
estimation approach to estimate the relationship between childhood access to the Food Stamp
Program and adult health and human capital outcomes. They find that access to the FSP in utero
and in early childhood leads to a large and statistically significant reduction in the incidence of
“metabolic syndrome” (obesity, high blood pressure, heart disease, diabetes) as well as an
increase in reporting to be in good health. The results show little additional protection beyond the
age of 4, consistent with the importance of early life in the development of metabolic system.
They also find for women, but not men, that access to food stamps in early childhood leads to an
increase in economic self-sufficiency.

Overall, we have more confidence in the approaches using instruments based on state
policies and the quasi-experimental estimates from program rollouts, and these studies tend to
find positive or null impacts of SNAP on health. The estimates relying on within-family or
within-individual variation in SNAP participation are more likely to find harmful estimates, and
are subject to the concern that changes in unobservables are simultaneously driving SNAP
participation and negative health outcomes.

4.2.5 SNAP and Labor Supply

Hoynes and Schanzenbach (2012) use county variation in the rollout of food stamps to
identify the impact of food stamps on labor supply. Using the PSID, they use a difference in
difference approach (using counties without food stamps as controls) and find no significant
impacts on the overall sample but among single-parent households with a female head — a group
much more likely to participate in the program — they find a significant intent-to-treat estimate of
a reduction of 183 annual hours (treatment-on-the-treated reduction of 505 annual hours). They
find no significant impacts of the FSP on earnings or family income, though the estimates are
imprecise.

Using variation across states and over time in immigrants' eligibility for SNAP, East
(2015b) studies the effect on the labor supply of foreign-born single women and married couples,
who both participate in the program at high rates. She finds individuals reduce labor supply when
eligible: the largest effects are among married and single women who reduce employment,
whereas the effects for married men are smaller and are concentrated along the intensive margin
(hours of work). Other than East (2015b), to our knowledge, there is no other study that meets
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our research design criteria that estimates the impact of SNAP on labor supply in the era after
welfare reform and the expansion of EITC.

4.3 Research on WIC

Given the targeted nature of WIC, the literature naturally focuses on the impact of WIC
on birth outcomes, breastfeeding, and nutritional intake. (See Table 4.2 for the catalog of the
WIC studies we review.) There is also attention on the health of pregnant women and children
less than 5. In the earlier volume, Currie (2003) reviews the literature and it generally concludes
that women who participate in WIC give birth to healthier infants than non-participants. Here,
we update the literature since the Currie review, again limiting to studies that meet our research
design criteria.

4.3.1 WIC Participation

We begin our review with studies on the determinants of WIC participation. As with the
early SNAP literature, the early WIC literature often relied on comparisons of the birth outcomes
of women participating in WIC versus not participating. To explore the validity of this approach,
several studies explore the characteristics of WIC participants. Bitler and Currie (2005) found
that WIC participants (among women with Medicaid funded births) are negatively selected
revealed through measures of education, age, marital status, presence of father, smoking, obesity,
employment, and housing characteristics.>> Currie and Rajani (2014) extend this analysis and
examine the characteristics of WIC participation among mothers who switched WIC
participation status between births. They found that women receive WIC when they are younger,
unemployed or unmarried. Identifying these changes are important for evaluating the validity of
the maternal fixed effects design. Rossin-Slater (2013), examining variation due to the openings
and closings of WIC clinics, finds evidence that participation increases with proximity to a
clinic. Two studies examine the cyclicality of WIC participation, finding little relationship
between state unemployment and poverty and state WIC caseloads (Bitler et al. 2003, Corsetto
2012).

4.3.2 WIC and Health Outcomes

The next panel reviews the literature on pregnancy and birth outcomes. Recent studies
have used several different approaches to address the fundamental selection problem. One
approach taken is to compare outcomes among more narrowly defined treatment and control
groups (e.g., Bitler and Currie 2005, Joyce et al. 2005, 2008, and Figlio et al. 2009). Bitler and
Currie (2005) create a control group based on Medicaid funded births and find that WIC leads to
higher average birth weight and reduction in small for gestational age. Figlio, Hamersma, and
Roth (2009) identify groups marginally eligible versus marginally ineligible for WIC (obtained
by matching birth records to older sibling free and reduced price lunch records). They find WIC
reduces the incidence of low birth weight but has no effect on average birth weight, gestational
age, or premature birth.

33 Women eligible for Medicaid are categorically eligible for WIC. Limiting to Medicaid funded births identifies a
sample where all women are eligible for WIC.
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Another approach employs maternal fixed effects models, controlling for unobserved
family background characteristics by comparing outcomes among siblings who participated in
WIC to outcomes among those who did not. Currie and Rajani (2014) use a maternal fixed
effects model applied to administrative data from NYC from 1994-2004 and find that WIC leads
to reductions in low birth weight and being small for gestational age, but an increase in medical
care use.

Joyce et al. (2008) discuss the possibility of a gestational age bias in this literature. They
point out that women whose pregnancies last longer have more opportunity to enroll in WIC. If
this is true (which they demonstrate using administrative data) then it leads to a mechanical
relationship between WIC participation and longer gestation, biasing the results toward a
positive effect of WIC. Currie and Rajani (2014) address this concern by estimating results on
the subsample of full term births; they find smaller effects but still conclude that WIC improves
birth outcomes.

An alternative approach is to use the introduction of WIC in the 1970s. Hoynes, Page and
Stevens (2011) use differences in the timing of roll out by county to examine impacts of WIC on
infant health. Using a difference-in-differences analysis, where the control counties have not yet
adopted WIC, they find that roll out of the WIC program led to an increase birth weight and a
decline in low birth weight. Rossin-Slater (2013) extends this analysis by combining geographic
access with a maternal fixed effects approach. In particular, she uses administrative data from
Texas combined with detailed information about the opening and closing of WIC clinics over
2005-2009; her approach is identified across mothers who had varying access to WIC clinics
across births. She finds WIC improves pregnancy weight gain, birth weight, and breastfeeding
Initiation.

There are few studies that leverage variation in WIC policy changes. This is in large part
due to the minimal variation across states and over time in the program rules. Bitler and Currie
(2005) find lower takeup for states in which proof of income is required (prior to the federal
mandate) and higher takeup for states with higher WIC package prices. However, they find these
to be relatively weak instruments. With the more recent changes to WIC, it might be reasonable
to reexamine the potential for using state policy variation to identify the effects of WIC.

The studies above are all focused on pregnant women and outcomes at birth. Yet
pregnant women account for less than a quarter of WIC participants (Table 2.4), half are children
1-4 and another quarter are infants. There are many outcomes of interest here, notably rates of
breastfeeding, nutritional intake, food security, child weight gain, and general health. However,
there is a dearth of studies that use credible designs to evaluate WIC on children. Reflecting on
the designs used in the analysis of birth outcomes (e.g., maternal fixed effects, geographic and
time variation in presence of WIC clinics), it appears possible to apply similar approaches to
examine child health. However, this would likely require rich administrative data, combining
child health records, linked across siblings, and family WIC participation. The birth records data,
with fine geographic identifiers, and WIC participation data, with the ability to link births across
mothers, provide this information. But it is much less common to have these linkages for child
health data. Any analysis of the effects of WIC on child health would have to grapple with the
interesting question as to the possibility of spillovers to other non-covered family members. This
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could occur either though the sharing of WIC bundle or an income effect of WIC benefit. It
could also possibly work through the nutritional education component of the program.

4.3.3 WIC and Market Factors

The supply side of the WIC market is less developed in the literature. There is a small
literature on the infant formula market that starts with the stunning fact that over half of all U.S.
infant formula is purchased through the WIC program (Oliveira, Frazao, and Smallwood 2010).
Further, because WIC is a “quantity-voucher” benefit, recipients are not sensitive to price. This
creates clear incentives for producers to price above marginal cost, especially in this highly
concentrated market. Amid concerns about the rising costs of formula, the WIC program moved
to a system whereby manufacturers bid on the contract to be the formula provider for the state. In
exchange for the right, manufacturers pay a rebate on the formula; in practice the rebates are
large, averaging 85-90% of wholesale price. Recent studies find that market shares increase
substantially for firms that land the state contract (Huang and Perloff 2014, Oliveira, Franzao and
Smallwood 2011), and Davis (2012) finds that the winning firm sees its share of the sales to non-
WIC customers increase by 50%-60%.

Meckel (2014) examines the incentives for vendor fraud with WIC. Because WIC
recipients are price insensitive, vendors face incentives to price discriminate by charging higher
prices to WIC recipients. She uses the rollout of EBT in WIC across Texas counties and finds
that with EBT (which makes it harder to engage in fraud), prices charged to non-WIC recipients
increase. Additionally, EBT sparks a decline in both vendor participation and individual
participation in WIC. McLaughlin (2014) explores vendor competition given that they cannot
compete on price (due to price insensitivity of WIC participants). Using a sample of WIC
vendors in California, he finds that vendors compete on products (brand profile, range and
diversity of products) as well as choosing locations consistent with Hotelling-like incentives.

Another aspect to the supply side has to do with the nature of foods available in stores
where WIC recipients shop. Andreyava (2012) provides an interesting case study analysis of how
product stock changed in WIC-authorized grocery and convenience stores after the recent
alteration of the WIC packages. There was a substantial increase in stocking of healthy foods; for
example 8% of WIC-authorized convenience and grocery stores had any whole wheat/whole
grain bread at baseline, while 81% did so after the revisions took effect (over the same time, non-
WIC stores increased whole wheat/whole grain bread from 25% to 35%)).

4.4 Research on NSLP

Most research on the National School Lunch Program has focused on how the program
impacts dietary intake, and also obesity rates. Because the NSLP is virtually universally
available, and most policy changes are implemented at the Federal level, there are relatively few
examples of credible quasi-experiments in the literature. Most of the research employs
differences-in-differences between siblings, or across periods when the NSLP is or is not
available. It is worth noting that none of the studies reviewed in this section have used data
collected after the 2012-13 implementation of the Healthy, Hunger-Free Kids Act which
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dramatically overhauled nutrition standards for school meals. Table 4.3 catalogs the studies we
review.

4.4.1 NSLP and Dietary Quality

Gleason and Suitor (2003) compare observations of dietary intake for an individual
across multiple days that vary by whether the student does or does not receive a school lunch,
and find mixed evidence on nutrition intake. They find that NSLP increases the consumption of
fat, protein, and six types of vitamins and minerals, but that it has no overall impact on total
calories eaten at lunch or over a 24-hour period. Nord and Romig (2006) compare intake during
the summer vs. the school year for families with school-age vs. preschool-age children, and find
that NSLP availability significantly reduces the rate of food insecurity.

4.4.2 NLSP and Child Health and Education Outcomes

Several papers have investigated the relationship between NSLP participation and
childhood obesity. The results are estimated at different ages and at different points on the
income distribution, and find mixed results. Schanzenbach (2009) finds that children ineligible
for a free or reduced-price lunch who go on to consume school lunch enter kindergarten with
similar body weights when compared to children who do not consume school lunch, but that
NSLP participants become comparatively heavier as their exposure to school lunch increases. In
addition, she uses the income cutoff for receipt of reduced-price lunch and finds that both NSLP
participation and body weight discretely increase at the cutoff. Millimet, Tchernis, and Husain
(2010) find similar results using the same data.

On the other hand, Gundersen, Kreider and Pepper (2012) use a Manski-style partial
identification approach and find that receipt of free or reduced-price lunch improves child health
and substantially reduces obesity rates. Mirtcheva and Powell (2013) use children who change
their participation in NSLP between waves in the PSID, and find that NSLP has no effect on
body weight in either direction.

Dunifon and Kowaleski-Jones (2003) compare siblings who differ in their NSLP
participation decisions. In the OLS, NSLP participation predicts more behavioral problems,
increased health limitations, and lower math test scores. When sibling comparisons are
employed, the coefficients decline in magnitude and are no longer statistically significant,
suggesting the OLS correlations in part reflect unobserved family characteristics.

In the spirit of the program rollout literature described in the SNAP section above,
Hinrichs (2010) leverages changes in NSLP funding formulas during the early years of the
program to estimate the long-run impacts of the expansion of the program. He finds that
increasing NSLP exposure in a state by 10 percentage points increases completed education by
nearly 1 year for males, and one-third of a year for females. On the other hand, NSLP did not
appear to have long-term health impacts.

4.5 Research on SBP
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As shown in Table 2.1, participation in the SBP has increased dramatically over the past
20 years. In particular, many more schools have adopted the program during this time period, or
have adopted policies aimed at increasing availability and take-up of the program. The literature
has been active in recent years, and Table 4.4 lists the studies we review.

Bhattacharya, Currie and Haider (2006) use variation in school participation in the SBP
prior to the recent increase in participation to identify the impacts of the program on children and
their families. Using a difference-in-differences setup, they compare students observed during
the school year vs. when they are on school vacation, by whether or not their school offered the
SBP. They find that SBP does not impact the number of calories consumed nor the likelihood
that a student eats breakfast, but it does improve dietary quality as measured by the Healthy
Eating Index and in blood serum. The income transfer implied by the SBP does not appear to
spill over and improve dietary quality for other household members, however. Modeling school
selection into the SBP and bounding the potential for individual-level unobservables to confound
the effect, Millimet, Tchernis and Husain (2010) find that the SBP reduces childhood obesity.

Some states have statutes requiring participation in the SBP for schools that meet at least
some threshold (which varies across states, typically between 10 and 40 percent) of eligibility for
free or reduced-price meals. Frisvold (2012) uses these thresholds to construct difference-in-
differences and RD estimates of the impact of SBP for schools near the thresholds. He finds that
SBP improves achievement in math and reading, and that participation improves the nutritional
content of breakfast.

Evidence on the SBP has increased recently as researchers have used policy changes
aimed at expanding the program to identify its impacts. In particular, to address (perceived)
stigma associated with participation in the school breakfast program and in response to
incentives from the USDA, some districts have begun (or stopped) offering universal free school
breakfast instead of the standard program that provides free breakfast only to students who are
income-eligible for a subsidy. There is substantial evidence that universal free breakfast (UFB)
has increased participation rates. Leos-Urbel, Schwartz, Weinstein and Corcoran (2013) find that
expansion of the UFB program in New York City schools increased participation rates for those
previously ineligible for breakfast subsidies, and also for free-breakfast students. This suggests
that the UFB program may also reduce stigma associated with participation. They find small
positive impacts of the program on attendance rates, but no impact on test scores. Ribar and
Haldeman (2013) use the termination of UFB in some schools but not others in a North Carolina
district, and find a decline in participation that was largest for students who were not income-
eligible for free breakfasts.

The USDA sponsored a large randomized-controlled trial of UFB, and collected
information on impacts on participation, dietary intake, health, behavior and achievement.
Crepinsek et al. (2006) analyze the experimental data and find that students who attend a school
randomly assigned to receive UFB are more likely to consume a nutritionally substantive
breakfast, the program has no impact on 24-hour dietary intakes or on the rate of breakfast
skipping.
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While UFB increases take-up rates, the limitation remains that in order to participate in
the breakfast program a student generally has to arrive at school prior to the start of classes. To
remove this barrier, another recent policy innovation has been to serve breakfast in the classroom
(BIC) during the first few minutes of the school day. BIC eliminates the need for students to
arrive to school early to participate in the school breakfast program, and dramatically increases
participation in the SBP. This program has recently gained momentum, with major expansions in
cities such as Washington, D.C., Houston, New York City, Chicago, San Diego and Memphis,
and a flurry of research studies on the impacts of the program.

Imberman and Kugler (2014) investigate the very short-term impacts of the introduction
of a BIC program in a large urban school district in the southwestern United States. The program
was introduced on a rolling basis across schools, and the earliest-adopting schools had the
program in place for up to 9 weeks before the state’s annual standardized test was administered.
They find increases in reading and math test scores on the order of 0.06 and 0.09 standard
deviations, respectively, but no impact on grades or attendance. Additionally, there was no
difference in impact on test scores between those schools that had adopted the program for only
one week vs. those that had the program for a longer time. The pattern in the results led the
authors to speculate that the test score impacts were driven by short-term cognitive gains on the
day of the test due to eating breakfast and not underlying learning gains.

Schanzenbach and Zaki (2014) re-analyze the USDA’s experimental data described
above to separately investigate the impact of the BIC program. They find few positive impacts
on measures of dietary quality, and no positive impacts on behavior, health or achievement
measured after 1 to 3 years of treatment. They find some evidence of health and behavior
improvements among specific subpopulations. Dotter (2012), on the other hand, finds stronger
impacts of the staggered introduction of a BIC program in elementary schools in San Diego.
Using a difference-in-differences approach based on the introduction of the program, he finds
that BIC increases test scores in math and reading by 0.15 and 0.10 standard deviations,
respectively. He finds no test score impacts on schools that previously had universal free
breakfast, and no impacts on attendance rates.

5. Conclusions and Future Directions

A pressing concern for policy makers is whether food and nutrition programs are doing
an adequate job enhancing and protecting the nutrition status of Americans. Despite the
patchwork of nutrition programs available, many recipients either suffer food insecurity,
consume diets that fall short of dietary guidelines, or both. There are many holes in the research
literature, and better answers to these unresolved questions could give policy makers guidance on
ways to potentially improve the programs. We conclude this chapter with our thoughts on open
research questions. We organize these comments into three categories: programs and policy
(basic program impacts), the role of market incentives, and potential insights from behavioral
economics to enhance the effectiveness of the programs.

5.1 Programs and Policy
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As described in the sections above, while there have been recent strides in our
understanding of the causal impacts of food and nutrition programs, there are many holes to be
filled in terms of our knowledge about what food and nutrition programs do. For example,
although over three quarters of WIC participants are infants and children, little is known about
the health impacts of WIC these populations. In addition, little is known about the effects of the
$388 million in nutrition education or $100 million in employment and training programs in
SNAP (figures from CBO, 2012). Recent policy changes also need evaluation, for example the
impacts of stricter nutrition standards for school meals adopted under the Healthy, Hunger-Free
Kids Act on participation and outcomes are yet to be understood. The Act also imposed
restrictions on “competitive foods” sold in schools that could have important impacts on
participation, child health, and educational outcomes. Similarly, the impacts of the recent change
in the WIC food basket on take-up and participant outcomes need study. In addition, the impacts
of the relaxation of the gross income test in SNAP — which expanded eligibility to households
with earnings above 130 percent of the poverty line that have high deductions for shelter costs,
child care and medical costs — are in need of study.

In addition, the interactions between these and other safety net programs are not well
understood. Bitler and Hoynes (2015) show that in the post-welfare reform world, SNAP played
a large and important role in protecting families from falling into poverty in the Great Recession.
Further, they find that TANF is providing much less protection in response to economic
downturns than it did prior to welfare reform (when the program was called AFDC). As a result,
SNAP’s role in insuring consumption in the face of economic downturns appears to be evolving
and growing. Have the responses to the work disincentives of SNAP changed in the era after
welfare reform, in which TANF’s role in the safety net has been displaced by the EITC? How
have the time limits on ABAWD participants in SNAP changed work incentives? Does SNAP
play a more important role in alleviating food insecurity and other measures of material hardship
because it is paid out monthly instead of the EITC’s annual lump-sum payment? In a broader
sense, is it optimal to have the current patchwork of programs, or would it be better to combine
or streamline the programs somehow?

There 1s a recent and growing literature on the medium- and long-run effects of providing
food and nutrition programs in utero and in early childhood. We have much more to learn about
the potential benefits of these programs on health and wellbeing in the long run, and when in the
life cycle is the most important time to provide these benefits.

A few recent papers focus on understanding the recent SNAP caseload dynamics, as
motivated by the increase in SNAP in the Great Recession. Studies by Bitler and Hoynes (2015)
and Ganong and Liebman (2014) show that a significant share of the increase in SNAP in the
Great Recession can be explained by the severity of the labor market contraction. As of this
writing, as the labor market is recovering, SNAP caseloads are declining. It will be of interest to
understand whether these dynamics continue. Relatively little is understood about the duration
and frequency of participation spells. What are the income dynamics that correlate with
households’ entry to and exit from the program? Given the trade-offs between incentives,
protection, and the administrative costs of enrolling a household in SNAP, are the program rules
set optimally?

39



In addition, the Institute of Medicine (2013) set out a variety of research questions on the
adequacy of SNAP benefits that have not been answered. Since a high proportion of SNAP
recipients experience food insecurity at some point during the year, are there changes that could
enhance the program’s effectiveness in this regard? For example, are the funding formula’s
parameters set appropriately? Important areas of study include whether the earnings disregard is
adequate, the impact of the cap on the shelter cost deduction to net income, and whether the
assumptions of the amount of home production of meals implicit in the Thrifty Food Plan are
reasonable in an era with higher shares of the caseload employed.

5.2 The role of market incentives (for participants and firms)

More work is also needed in understanding the price elasticity of demand for various
goods (e.g. healthy foods). There is some recent evidence on this question from the Healthy
Incentives Pilot conducted in Massachusetts (Bartlett et al. 2014). This small scale randomized
controlled trial gave the treatment group a $0.30 rebate for each dollar of SNAP benefits spent
on fruits and vegetables (subject to a maximum subsidy). The evaluation shows that the price
subsidy led to a 25% increase in consumption of fruits and vegetables. It would be useful to
know how consumption would respond to different levels of price subsidies, and whether the
results are different if they are offered at all participating retailers or limited to farmers markets
only. It would also be useful to know how and for whom consumption patterns would change
under targeted price subsidies compared to other policy changes with equivalent cost, such as an
increase in the maximum benefit levels or an increase in the earnings disregard. Along a similar
line, Just and Price (2013) find that children are more likely to eat fruits or vegetables at lunch in
school if they are given a cash incentive, and impacts are more than twice as large if they are
offered a quarter as a nickel.

More work is needed to understand how to design programs that are efficient and
incentive-compatible for vendors. For example, SNAP and WIC benefits make use of normal
channels of trade, and can be redeemed at a large number of retail stores. What are ways to
promote lowest-price redemption of WIC vouchers given that WIC is a quantity voucher? How
would the efficiency and effectiveness of the program be changed if the benefits were altered
such that recipients could respond to the price of the goods (e.g. by turning the program into a
dollar-value voucher that could be used for targeted goods)? For school meals, how have
revenues responded to the new nutrition standards, and if meals are losing revenue from what
sources are schools making up the shortfall? What combination of incentives and regulations
improve the provision of healthy school meals, and does that vary by whether the meals service
is run by the district or contracted to a private vendor?

5.3 Insights from behavioral economics
Another direction for research is testing whether existing economic models accurately
capture participant behavior, or if models that incorporate behavioral economics insights are

more appropriate. The USDA is interested in pursuing these avenues, and recently funded a
Center for Behavioral Economics and Healthy Food Choice Research.
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For example, some policy advocates have suggested altering the types of goods that can
be purchased with SNAP benefits, such as excluding sugar sweetened beverages or allowing
purchase of hot foods. Under the canonical model, inframarginal consumers would not be
predicted to alter their consumption of these goods regardless of whether SNAP benefits can be
used to purchase the items. Does actual behavior adhere to the canonical model prediction, or
would recipients alter their consumption of the targeted goods in response to these potential
“nudges”? In 2010, New York City requested a waiver from USDA to ban the purchase of a
wide range of sugar-sweetened beverages with SNAP benefits. While the waiver was rejected, a
well-designed demonstration project would provide useful evidence on the matter. Even if such
policies do not alter behavior, there may be scope for other well-targeted nudges to encourage
healthier food consumption.

There is more to learn about the importance of the “food stamp cycle” first documented
by Shapiro (2005). In particular, the data show that as the number of days pass since a family
receives their (monthly) food stamp payment, food consumption, calories, nutritional intake, and
food expenses decline. The decline is especially notable in the last week of the food stamp cycle.
Hastings and Washington (2010) find results consistent with this using grocery store scanner
data. These findings have caused some policy interest in paying out benefits more frequently,
e.g. twice per month. Using a population shopping at commissaries on military bases, though,
Zaki (2014) documents a similar decline in daily food purchasing patterns late in the pay period
when paychecks are distributed twice per month. This suggests that more frequent payments of
benefits may not be more effective at encouraging consumption smoothing. A better
understanding of the interactions between the frequency of payments, self-control, and
consumption smoothing would give us important insights into the economic decision-making
among low-income populations that could be incorporated in our food and nutrition programs
and policies.

5.4 Final conclusions

It is encouraging that in recent years there has been an increase in the study of food and
nutrition programs using designs that attempt to isolate causal impacts of the programs.
Nonetheless, many important questions remain that are unlikely to be answered by quasi-
experimental analyses. To provide compelling answers on the impacts of these important
programs, the USDA should be open to expanding access to administrative data and
implementing well-designed social experiments.
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Figure 1.1 Stylized Representation of SNAP Benefit Formula
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Figure 1.2 Cumulative Percent of Counties with Food Stamp Program, 1960-1975
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Figure 1.3 Food Stamp Start Date, by County
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Figure 1.4 Cumulative Percent of Counties with WIC Programs, 1970-1981
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Figure 2.1 Real per capita expenditures for SNAP, 1980-2014 (Real 2014 dollars), with U.S.
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Hoynes 2014. Note: Per capita SNAP expenditures are calculated using the U.S. population as the denominator (not per SNAP
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Figure 2.2 Real per capita expenditures for WIC, NSLP and SBP, 1980-2014 (real 2014 dollars)
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Figure 2.3 Federal expenditures and number of recipients by program (2014)
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Figure 2.4 Household Participation in Food and Nutrition Programs by Household Income to
Poverty, Households with Children headed by Nonelderly Individual (2013)
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Figure 2.5 Millions of Children Removed from Poverty by Program, 2014

& o))

9]

Millions of children removed from poverty

&9
2.1
1.6
0.9
08 o7

EITC SNAP Social Housing School  SSI ul TANF  WIC LIHEAP Workers
& Sec & DI Subsidy Lunch & GA Comp.
credits

Source: Authors’ tabulation of Short (2015).

56



Figure 3.1 Effects of SNAP on consumption
Panel A: Budget Set Shift
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Figure 3.2 Effects of WIC on consumption
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Figure 3.4 Income-Leisure Tradeoffs and SNAP
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Figure 3.5 Income-Leisure Tradeoffs and WIC / NSLP
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Leisure
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Table 1.2 WIC Food Packages - Maximum Monthly Allowances

Food Package Recipient

Food

I Infants, fully formula fed
(0-5 months)

Infants, partially breastfed
(0-5 months)

11 Infants, fully formula fed
(6-11 months)

Infants, partially breastfed
(6-11 months)

Infants, fully breastfed
(6-11 months)

I Infants, fully formula fed
(0-11 months)

Infants, partially breastfed
(0-11 months)

(continued)

WIC formula: 823 fl oz reconstituted liquid
concentrate (0-3 months)

WIC formula: 896 fl oz reconstituted liquid
concentrate (4-5 months)

WIC formula: 104 fl oz reconstituted powder (0-1

month)
WIC formula: 388 fl oz reconstituted liquid

concentrate (1-3 months)

WIC formula: 460 f1 oz reconstituted liquid
concentrate (4-5 months)

WIC formula: 630 fl oz reconstituted liquid
concentrate

Infant cereal: 24 oz

Baby food fruits & vegetables: 128 oz
WIC formula: 315 fl oz reconstituted liquid
concentrate

Infant cereal: 24 oz

Baby food fruits & vegetables: 128 oz

Infant cereal: 24 oz

Baby food fruits & vegetables: 256 oz

Baby food meat: 77.5 oz

WIC formula: 823 fl oz reconstituted liquid
concentrate (0-3 months)

WIC formula: 896 fl oz reconstituted liquid
concentrate (4-5 months)

WIC formula: 630 fl oz reconstituted liquid
concentrate (6-11 months)

Infant cereal: 24 oz (6-11 months)

Baby food fruits & vegetables: 128 0z (6-11 months)
WIC formula: 104 fl oz reconstituted powder (0-1
month)

WIC formula: 388 fl oz reconstituted liquid
concentrate (1-3 months)

WIC formula: 460 f1 oz reconstituted liquid
concentrate (4-5 months)

WIC formula: 315 fl oz reconstituted liquid
concentrate (6-11 months)

Infant cereal: 24 oz (6-11 months)

Baby food fruits & vegetables: 128 0z (6-11 months)
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Table 1.2 (continued)

Food Package Recipient Food

v Children: 1 - 4 years old Juice, single strength: 128 fl oz
Milk: 16 qt*
Breakfast cereal: 36 oz
Eggs: 1 dozen
Fruits & vegetables: $8.00 in cash value voucher
Whole wheat bread: 2 1b**
Legumes, 1 1b dry or 64 oz canned OR peanut butter,

18 oz
\Y Pregnant and partially breastfeeding
women (up to 1 year postpartum) Juice, single strength: 144 fl oz
Milk: 22 qt*
Breakfast cereal: 36 oz
Eggs: 1 dozen
Fruits & vegetables: $10.00 in cash value voucher
Whole wheat bread: 1 1b**
Legumes, 1 1b dry or 64 oz canned AND peanut
butter, 18 oz
VI Postpartum women (not breastfeeding,
up to 6 months postpartum) Juice, single strength: 96 fl oz
Milk: 16 qt*
Breakfast cereal: 36 oz
Eggs: 1 dozen
Fruits & vegetables: $10.00 in cash value voucher
Legumes, 1 1b dry or 64 oz canned OR peanut butter,
18 oz
VII Fully breastfeeding women (up to 1
year postpartum) Juice, single strength: 144 {1 oz
Milk: 24 qt*
Breakfast cereal: 36 oz
Cheese: 1 Ib

Eggs: 2 dozen

Fruits & vegetables: $10.00 in cash value voucher
Whole wheat bread: 1 1b**

Fish, canned: 30 oz***

Legumes, 1 1b dry or 64 oz canned AND peanut
butter, 18 oz

* Allowable options for milk alternatives are cheese, soy beverage, tofu, and yogurt (partially). No whole milk for > 2 years. ** Allowable options
for whole wheat bread are whole grain bread, brown rice, bulgur, oatmeal, whole-grain barley, soft corn, or whole wheat tortillas.

**% Allowable options for canned fish are light tuna, salmon, sardines, mackerel, and Jack mackerel. Source: USDA Federal Register/

Vol. 79, No. 42/March 2014/; Rules and Regulations accessed http://www.fns.usda.gov/sites/default/files/03-04-14 WIC-Food-Packages-
Final-Rule.pdf
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Table 1.3 NSLP and SBP History

1946

1952
1962

1966

1971

1973

1975
1998

2004

2010

>

TmoOaOw

0w

>

OO wp

National School Lunch Act
Congress passes to make school lunch program permanent

. Serve lunches meeting the minimum nutritional requirements

prescribed by Secretary of Agriculture
Serve meals without cost or at reduced cost to children of need
Operate program on a non-profit basis

. Utilize commodities declared by the Secretary to be in abundance

Utilize commodities donated by the Secretary

Maintain proper records of all receipts and expenditures to be

reported to State agency

Ist Amendment to change appropriations in AK, HI, P.R., V.I.., and Guam
Amended fund to be apportioned on basis of participation rate

and assistance need rate

Child Nutrition Act

. Program expanded and strengthened

Special Milk Program added

School Breakfast Program 2-year pilot begins

Congress specifies SBP to target schools in which there are children
of working mothers and from low-income families

SBP restructured reimbursement from grant to a specific

per-meal reimbursement

SBP becomes permanent with emphasis on schools in severe need
Child Nutrition Reauthorization Act increases federal subsidies for
child nutrition programs

Child Nutrition and WIC Reauthorization Act of 2004

. Required all school districts receiving federal funds for meal programs

to create wellness policies
Healthy, Hunger-Free Kids Act

. Improves nutrition with a focus on childhood obesity reduction
. Increases access

. Increases program monitoring

. Increases funding

Source: NSLP history from http://www.fns.usda.gov/sites/default/files/NSLP-Program%20
History.pdf; SBP history from http://www.fns.usda.gov/sbp/program-history
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Table 1.4 Current NSLP and SBP Rules (Post Healthy, Hunger-Free Kids Act Implementation)

L New Dietary Guidelines established by USDA
A. Fluid milk restrictions: unflavored milk can be 1% or fat-free; flavored

milk must be fat-free

B. No added trans fat or zero trans fat

C. Avg. saturated fat content per meal (averaged across week) must be less
than 10% of total calories

D. Fruits and vegetables minimum requirement increase

E. Avg. calories per meal (averaged across week) must fall within defined
ranges for each age/grade group

F. Serve a variety of vegetables from each of these groups every week:
dark green, red/orange, legumes, starchy and 'all other'

G. Half of grain items offered must be 'whole grain rich'

H. Number of servings of grain items and meat/meat alternates offered
must be within the weekly ranges for each age/grade group

I. Minimum daily portion sizes and minimum weekly serving
requirements for each food group

J. Reduce sodium content

II. Simplifications to direct certification process and increased access
A. Foster children automatically eligible
B. Community eligibility: areas of high poverty qualify for universal free
II1. Payments and Reimbursement changes
A. Increased lunch reimbursement rate by 6 cents for meals that meet

nutrition standards
B. Requires school districts to gradually increase price of paid lunches to
offset new costs
Iv. Increased authority to USDA

A. Regulation of competitive foods
B. Nutritional standards applicable to all food sold in schools
V. Requires schools to make free potable water where meals are served
VL Increased program monitoring
VIL Privacy protection for individual completing application

Source: USDA Comparison of Previous and Current Regulatory Requirements under Final Rule, http://www.fns.usda.gov/
sites/default/files/comparison.pdf; Summary of the Healthy, Hunger-Free Kids Act of 2010 from http://www.fns.usda.gov/
sites/default/files/PL111-296 Summary.pdf
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Table 1.5 Previous and Current School Meal Caloric Standards

Previous (pre HHFKA) Current (post HHFKA)
Lunch
grades K-3 grades K-5
Min: 633 Min: 550
Max: none Max: 650
grades 4-12 grades 6-8
Min: 785 Min: 600
Max: none Max: 700
grades 7-12 (optional) grades 9-12
Min: 825 Min: 750
Max: none Max: 850
Breakfast
grades K-12 grades K-5
Min: 554 Min: 350
Max: none Max: 500
grades 6-8
Min: 400
Max: 550
grades 9-12
Min: 450
Max: 600

Source: Comparison of Previous and Current Regulatory Requirements under Final
Rule from Nutrition Standards in the National School Lunch and School Breakfast
Programs (published January 26, 2012)
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Table 2.1 Expenditures and Caseload in Food and Nutrition Programs

1990 1995 2000 2005 2010 2012 2013 2014
Expenditures (billions $2014)

SNAP 28.0 382 234 377 741 809 812 742

WIC 3.8. 53 54 6.0 70 69 65 62

NSLP 58 69 7.6 86 10.6 10.7 112 114

SBP 1.1 1.6 19 2.3 3.1 34 36 37

Average Monthly Participation (millions persons)
SNAP 20.0 266 172 256 403 46.6 47.6 465
Annual Participation (millions persons)

WIC (total) 45 69 72 8.0 92 89 87 83
Women 1.0 1.6 1.7 2.0 21 21 20 20
Infants 14 1.8 1.9 2.0 22 21 20 20
Children 2.1 35 3.6 4.0 49 47 46 43

NSLP (total free, reduced, and full paid meals) 241 257 273 296 31.8 31.7 30.7 305
Free meals 98 124 130 146 176 187 189 19.2
Reduced price meals 1.7 1.9 25 2.9 30 27 26 25

SBP (total free, reduced, and full paid meals) 4.1 6.3 7.6 9.4 1.7 129 132 13.6
Free meals 33 5.1 5.7 6.8 8.7 9.8 102 10.6
Reduced price meals 022 037 061 086 1.0 1.0 1.0 1.0

Caseload (as % Relevant Population)

SNAP 81 10.1 6.2 87 132 150 152 148

WIC
Women (as % of all women aged 18-44) 1.9 29 31 3.6 39 37 36 35
Children 1-4 13.5 217 23.0 246 283 29.6 285 269
Infants < 1 353 465 485 505 529 534 538 519

NSLP (as % of children aged 5-17)

Free and reduced price meals 25.0 28.0 29.1 326 384 395 397 40.0
Free meals 214 244 245 227 328 345 350 354
All meals 525 502 515 553 592 583 56.6 562

SBP (as % of children aged 5-17)

Free and reduced price meals 76 107 12.0 143 181 199 206 213
Free meals 72 100 108 127 162 180 18.8 19.5
All meals 88 124 143 174 217 237 244 252

Source: http://www.fns.usda.gov/sites/default/files/pd/SNAPsummary.xls; CPI is from EROP http://www.gpoaccess.gov/eop/tables10.html

population is from EROP http://www.gpoaccess.gov/eop/2010/B34.xls and Census Department
http://www.fns.usda.gov/sites/default/files/pd/1 7SNAPfyBENS.xls; http://www.fns.usda.gov/sites/default/files/pd/SNAPsummary.xls

Additional Spreadsheets provided by Candy Mountjoy (Candy.Mountjoy@fns.usda.gov), Maeve Myers (maeve.myers@fns.usda.gov) and

Gene Austin (Gene.Austin@fns.usda.gov); http://www.fns.usda.gov/sites/default/files/pd/10sbcash.xls
http://www.fns.usda.gov/sites/default/files/pd/1 6SNAPpartHH xls; http://www.fns.usda.gov/sites/default/files/pd/34SNAPmonthly.xls

http://www.fns.usda.gov/sites/default/files/pd/1 5SSNAPpartPP.xls; http://www.ths.usda.gov/sites/default/files/pd/O6slcash.xls



Table 2.2  Characteristics of SNAP Recipients

1996 2000 2005 2010 2012

All Food Stamp Households

Share with children 60 54 54 49 45
Share female heads with children 39 35 32 26 24
Share with elderly members 16 21 17 16 17
Share of individuals <18 47 47 47 44 43
Share of individuals >=65 9 10 7 5 6
Share no elderly, no kids, no disabled 15 11 16 24 25
Share with gross monthly income below poverty 91 89 88 85 82
Share with no cash income 10 8 14 20 20
Share with any earnings 23 27 29 30 31
Share with no net income 25 20 30 38 38
Multiple program participation; share with income from:
AFDC/TANF 37 26 15 8 7
General Assistance 6 5 6 4 3
SSI 24 32 26 21 20
Social Security 19 25 23 21 23
Unemployment Insurance 2 2
Veterans Benefits 1 1 1 1 1
Food Stamp Households without Elderly Members
Share with children 70 67 64 57 54
Share female heads with children 46 43 38 30 29
Share with elderly members 0 0 0 0 0
Share with gross monthly income below poverty 92 89 89 87 85
Share with no cash income 12 10 16 22 23
Share with any earnings 26 33 35 34 37
Multiple program participation; share with income from:
AFDC/TANF 43 32 17 9 8
General Assistance 7 5 6 4 3
SSI 17 24 20 16 16
Social Security 9 14 14 13 14
Unemployment Insurance 2 2 2 8 6
Veterans Benefits 1 1 1 1 0
Effective tax rate on:
Earned Income 18 15 16 15 15
Unearned Income 19 17 17 17 16

Source: Authors' tabulations of SNAP Quality Control Data. Available at http://hostm142.mathematicampr.com/fns/
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Table 2.3 Food Stamps Maximum Benefits by Household Size (2014)

Net Income (100%  Gross Income

Household Size of poverty) (130% of poverty) Maximum Benefit
1 $973 $1,265 $194
2 $1,311 $1,705 $357
3 $1,650 $2,144 $511
4 $1,988 $2,584 $649
5 $2,326 $3,024 $771
6 $2,665 $3.,464 $925
7 $3,003 $3,904 $1,022
8 $3,341 $4,344 $1,169
Each additional (+) $339 (+) $440 (+) $146
person

Notes: Includes Contiguous States, District of Columbia, Guam, and the Virgin Islands.
Does not include Hawaii or Alaska.

Source: Income eligibility standards from http://www.fns.usda.gov/sites/default/files/FY15
Income_Standards.pdf; Maximum allotments from http://www.fns.usda.gov/sites/default/
files/FY15_Allot Deduct.pdf
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Table 2.4 Characteristics of WIC Recipients

1994 2012
Income below 50% FPL 42 37
Income below 100% FPL 74 73
Income below 150% FPL 91 92
Percent of women participants who are
Pregnant 52 43
Breastfeeding 17 29
Postpartum 31 28
100 100
Multiple program participation; percent with income from:
TANF 29 9
SNAP 40 37
Medicaid 58 72
SNAP and Medicaid 35 33
No TANF/SNAP or Medicaid 36 24

Source: "WIC Participant and Program Characteristics 2012: Final Report" FNS, USDA, December 2013
and "WIC Participant and Program Characteristics 1994" FNS, USDA.

Observations with missing data are excluded from the tabulations.

72



%01 10} SJUNodIe
AMV gV JO Surxe[ar JuowyjoIud

Ul 9SBI0UI ) JO 9,8 J0J SJUNO0IJL
(AnniqISiy [es108a1e) paseq peoiq)
SO0(Z Ul SHWIJ J9SSe pue dWodul

JO Surxe[ar gy NS ‘Awouod01oew
oy} 03 30P SI [ [(T-LOOT UM
dVNS ur asearour dy) Jo JSON

ULIOJOI QIBJ[oM
03 SS9 pue Awou0d? 0} AjLrewrad

NP Q661 U J¥NS Ul UOHONPay

porad uored111I19991 Ul SUOnINPAI
pue ¥y ur uononpar ‘wroyor

QIBJ[OM 0} NP SISBIIOIP PLO[ISB))
UOISSAIY

18310) Y Ul (JUAIYIP A[[BONISTIRIS
10u y3noyy) sjop3e 1331e] ‘eyded

1od speojased ur asearour Juadrdd

"€ © 01 SPBI[ Y[ Y} UI ISBIIOUL
yrod o3euoo1ad ouo e poudd [[ng 104

€L

Korjod

arej[am ‘Korjod QNS ‘(s3e] pue)

N :epnpour sa[qerrea juopuddapuy
s3e] M s[opowr Surpnout

‘Topowr $31993J9 paxy (A1unod 10) el
sarorfod arejpom ‘samdrod JVNS
‘(sSef pue) JOJH JO ypmoi3 (s3e|
pue) ¥ :s9[qeLeA judpuadopur urejy
[opowr $3109139 paxyy [dued Jje)g
WI0JaI AIef[om ‘(fPSu9|
uoneoy1Id2a1) d[qerrea Aorod JVNS
AN :s9qerrea judpuadopur urepy
[opowr $3109139 paxiy [dued dje)g

spouxdqns 10} suonOBIUI
pue ¥ :o[qeLea judpuadopur urepy
[opow s303j30 paxiy [oued 9jelg

110C-0661
‘B1ep JVNS AUnod dAnensmurupy

(panuuod)

1102-L00T ddIS (£107) urwqar| pue guouen)

8661-0861 Tea£ X 21e)s ‘speofosed
dwe)g pooy :e1ep dANRNSIUIUPY

Speo[ased VNS J8o4-9e)s uo ejep
SAIIENSIUIpPE PUue 666[-1861 SAO

uonendod 1834 X 9)e)s Aq pazijewiou

‘€10T-0861 uow pue d1e1s Aq
Speofased JYNS -Bjep dANRISTUTUPY

(0002) “enrz
pue ‘udsIdpuns) ‘or3rg

(1007) tua0yas pue
‘ssopung ‘1033010 ‘QLumn))

(ST07) seukoH pue 1op1g
uoyndidnvg JyNS
Jo sjupuruLiajao(J Jo saipnig

SINSAY

ugdsa(q

e1e(q

Apmig

weI30.14 ddue)sissy uonrpny epudwdjddng ayj jo sarpmy§

I'v 3lqeL



SpeoJased
snoaue1odwdIu0d Ul dSBAIOUL

2,60 ® Ul S$}|nsa1 sq\V gV Suowe
1d100a1 dweys pooy Sunrwi] somnl
woJj paarem uonerndod s d1e3s € Jo
areys oy} ur asearour jurod a3euoorad
-0 ® ‘uni 3uoj] 9y} ur ISBAIIIP

2,8 PUE JBIA OUO IO} 9SBIIOUI

04,€"C © 01 Sped] 9jel Juowkojdwoun
o ur aseasour jurod 93ejudd1ad duo

Ioyj0 pue soyder3owap 03
anp Jopurewds ‘saguey]d Aorjod 03 anp

%0¢€ “¥N 12YSIY 03 3P %0S—I110T
-,007 woyy uonedronaed ur asearouy

dd g0

£q s91e1 10110 paonpair ‘dod/peoosed
ur uononpar juddiad /£ z 03 Sped|
syjuow ¢ = areys yo dd (1 ur asearouy

vL

sarorjod arejjom YY) Ieak-oe)s
:opnjour so[qeLeA judpuadopur urejy
(s3e[ Surpnpour)

OIWEBUAP pUE O1JB}S PAJBWIISI
‘[opour 30939 paxyy [oued 91e1g

Korjod

6661-0861 SPEOJ3SED
9Je)S [eNUUE :BIep JAIIRNSIUTWPY

(pourad opdwres ssoxoe 14

arejam ‘Korjod QNS “(s3e] pue) [eordA) e ur suosiod GIGgLT) sTeak [

N :opnjout sa[qerea juopuadopuy

sso1oe pajood spjoyasnoy §10°€S0O°C

SB[ M S[OPOW  UI JUIPISAI S[ENPIAIPUL 984 7SS G=N

Surpnpour ‘fopowr s}09JJ0 paxX1y el
(sqyuow ¢ =

spondd uoneoynIdda1 Juroey suosidd
Jo areys) d[qerrea Aorjod JyNS ‘(s3e|
pue) ¥ :S9[qeLeA juspuadopur urejy
[opow s303j30 paxiy [oued 9jelg

110Z-0861 SdD

182K X 91118

‘0002-0661 ‘Bre( [onuo) Afeng)
dwelg poo, :ejep dANENSIUIUPY

(panujuod)

(£002) o131d
pue ‘uasiopunn) e[z

(€107) ez

(£007) 2P pue tueqqes|

SINSAY

ugIsa(q

e1e(q

Apmig

(panunuoo)

I'v 3lqeL



SL

PaINSUI B SYO0YS JIJBIOUASOIPI

ITe yorym ur uondwnsse sjoxIew

9101dw0d 9y} PAIOPISUOD OS[. ‘FUIALS

y3noy} s)O0Ys d1JBIOUASOIPI YIOOWS

SIQWNSUOD YOIYM UI ‘QOUBINSUI-J[IS

10} pOmo[[e JIomowej ¢(9)se) pue

uondwnsuos ur JOIId JUSWAINSLIW

QuI0oUT UT JOLID JUSWAINSBIW

dVNS JIM PIIYI-2uo Jnoqe  “Yo0ys awodur judueurtdd) 10119 10
£q saurpoop uondwnsuos uo syooys Juropow dLdwered pue $109JJ9 pPIXIy
PIOYIsSnOY YIIM [9pou Bjep [dueq
yoeoidde oAmd [93uy ue Sursn

swodur Juduewtdd Jo Jo919 Ay,

S}JOULQq UI ASBIIOUI UE JO JO2 Ay}
[opow ‘{dnoi3 [onuod dA0xdwr 03 pasn
poylow Juryojew {(3seaIour 3sa3Ie|
oy Surdq sIgouaq JVNS Ul 9searoul
600T VIV o)) Sasea1oul Jjouaq

Ou QWO J8 POOJ UI ASBAIOUI 9,()'9 B JVNS JoIe pue 210Joq sjuardioaruou
01 P91 [3u001ad 9° ¢ T JO 1oUdq JVNS 03 sjuardioar gy NS Surredwod
ur osearour] d3ueyd Aorjod VIV YL

owoy
wolj Aeme-pooJ U0 S}03 JUBOYIUSIS

USISOP 9OUIOMJIP Ul QOUAIPI(

sproyasnoy anbrun ¢947=N
sployasnoy

9[qeIs ur 69-67 93k s9[dnoo paruew
papeay dew ‘7661-8L61 AISd

s1o1renb-proyasnoy 000‘67=N
syuardrodr VNS

JO samrpuadxd 93BIOAR JO 9(0S <
soIIpuadxa [B10) YIIM SP[OYIsnoy

03 ordwres iy {010Z-L00T XD

(panujuoo)

(€002)
LLI9JeISd pue [[opunjg

(Z107) amnL pue Apeag
uondwnsuoy)
uo jovdwy fo saipnig

SINSY ugsag

e1e(q

Apmig

(panunuoo)

I'v 3lqeL



L8070 St dwodur
[sed JO 1o HJIN Pue €91°0 ST dSA

3010 DA {dS4 JO uonINPOLUI YHM
soseaour uondwnsuod pooy [e10],

%41 moqe Aq A)nejoA uondwnsuod
-PO0J pue %7 Moqe Aq Aine[os
owoour paonpai sdwre)s pooy 1drooax
dVNS JO YSI1 18 SolfIe) Suowry

0€°0 Jo sdurejs pooj

JO 1n0 pooy dwnsuod 03 Aysuddord
reurdrew e uiAdwir ‘£ ¢°0$

Aq 21mpuadxd 21038 A190013 poonpal
SINd Jo 1§ yoeod ‘Surpuads Ajqpuowr
SPIoYasnoy JVNS Ul UI[93p 16°C§

& ur sunynsal ‘(ypuowr 13d) sjyouaq
ur sIe[jop (0§ 30l HO PUe VD

VD Ul Sp[oyasnoy JVNS ‘93e1oAe

9L

Suroua1dyIp

panyp se (uonedronted gy NS [enudjod
MOJ "SA 431y "3'9) uoneuea dnoid
$s010® JuIsn dUAIYIP 9[dIn <G/ 61
PUB [96] U9AMIOQ SOUNOD SSOIIR
dVNS JO moj[o1 uisn [opowr Apnys
JUDAD PUB JOUIIJJIP UL dOUIJI(]
(A1ddns 10qey s, peay o

ul SOFUBYD IR SJUSWNNSUL) AWOIUI
3or ur 93ueyd a3 uo uondwnsuod
301 u1 93ueyd JO AT UR SI 7 [opow
{[enpIsa1 dy) JO AJUBLIBA JO SISA[eue
Ue M Quooul 0] Ul 9OUdIIPIIP
1SIIJ ST [ [OPOW S}09JJd PaxIy
PIOYIsSnOY YIIM [9pou Bjep [dueq

VAIV Ul Sigausq JVNS
oy Jo uoneardxa 9y) SUIWEXD 0)
(sa103s 213 Je 21BYS JYNS UI UOTJBLIBA

SUONBAIISQO JBIA-A[IWE} €79°6E=N
sproyosnoy papeay

orewdy (111) ‘uoneINPI JO SILA 7[>
)M P[OYasnoy papeay A[1op[auou
(11) ‘sproyasnoy papeay A[I9p[ouou [[e
(1) :sopduues 9o1y) :8.61-8961 AISd

sproyasnoy anbrun ¢84‘8=N
owoour d3erdAe ojdwes Jo dnrenb
wo00q Ul dWOodUI dFeIdAL (111) “Tdq

%0€ 1> 19A0 dwoout (11) “Tdd %0 1>
owoour (1) :sodwes JyNS JO JSiI

(panunuod)

(6002)
[JOBQUOZUBYOS PUB SQOUAOH

1e ‘speay P[oyasnoy ‘6661-0861 AISd (€£00T) JeI[IZ pue ussiopuns

HO ‘snqunjo)
pue vD ‘eluepy v ‘so[eduy so
woj $310)s A190013 [ ¢ H102-210T

uo ‘sInd J1Joudq JYNS €107 03 ang JuIsn) [SPOW QOUIIJIP UL QOUIMJL(] WOIJ BIEP JOUULIS [9AJ] 910)S AId001D) (¥102) yomug
S)NSaY u31so(q ele( Apmg
(ponunuoo) I'v dqEL



sdiyspiey pooj IomaJ ym
pajeroosse st JyNS ut uoniedronied

syurod

o3rjuoo1ad ¢ noqe Aq 14 pasearour
syurod o3eyuoorad (1 Aq syuardroax

axej[om Jo uonzodoid ur uononpay

(esearour axmrpuadxa uosiad/g1¢ pue
aseaIdul 1Joudq Aypuowr uosidd/4z$
-81§) asea1ouL JJaudq VNS [0

oy} ueyy ss9[ Apy31ys st armrpuadxo
POOJ Ul 3SBAIOUT AY) ‘(FUAWUTBLIUD
‘uvoneyiodsuen; ‘3uIsnoy) pooj-uou uo
Surpuads ur sosearour pue Jurpuads
POOJ UI SaSBAIOUL 0) SPBI] VIV

LL

s[opow asned odnnw

J0jeo1pUl o[dnnuu {(weadord o

10 UO) SIOYIIMS JJO Jo uonedronred
dVNS Jo $109130 Surhynuopt

‘[opow 10939 PAXIJ p[oyasnoy s
snje;s

diysuozno x JeaA X 9181S U0OMIdq
oouaIofIp 91din = judwnnsuy
SOAIJRU SNSIOA SUIZI}IOUOU
Surredwos ‘AT ordwes-omy

Ul WI0Ja1 d1ejjom Juisn [ uo 3d1oodx
ooueysisse drqnd Jo 109530 drewnisy

dnoi3
JUSW)BA) B SB SP[OYOSNOY dwooul
-MOJ $)09JJ0 PAXIJ Jeak pue yjuow

SuONeAIdsqo JedA-u0sIdd ¢/ 67=N
(oury Kxda0d gy Jo 9,007 M0[oq)
SOI[IWE} SWOJUI-MO] {(OTUOIUY

ueg pue ‘03edry)) ‘uoisoqg) Apms L)
-901Y [, 9y} WO} BJep [euIlpmIsuo|

6661-5661 SSA-SdD

(panuijuod)

(6002)
Teqry pue ‘NYJoW odoq

(¥002) seliog
Aprmoasuy
poo,] uo 1ovduy Jo sa1pnig

0} NP SHJOUSQ JYNS UI dSLAIIUT oY, “[opOUI SOOUDIIIP UT SOUSIJII(T 1102-L00T XD (¥107) wry]
S)NSaY us31so(q ele( Apmg
(ponunuoo) I'v dqEL



%0 Aq 2Indasur
POOJ AI9A pue 9,()¢ AQ 2IN23SUI POOJ

3u10q JO pooyI[aYI] Sy $ONPAI VNS

(91838 JO

s10adse 1oy30 armded pnod sojqerrea
Korjod a1e)s uisn A UOIIIIS SSOID)
%61 £q 14 s1omof uonedonred Jsq

Al 10J S3[NSa1 JUI)SISUOUI <[ UO
dVNS Jo 10330 2anisod moys sjopowr
[eurpmi3uo] pue 2109s Aysuadorg
s[opow

owos 0} Furprodoe wajqoid oy

JO AILI0AQS U} Udssa A3y} y3noye

8L

ANIqrarye jueISTuw
renaed pue ‘ANIqIdIo jueIIruuwr

[y ‘Surpuads yoeanno ‘A3ojourd} (proysaxy} Ayroaod

OLIJOWIOIq JO ISN JUSWNISUL JO 2%,0S 1>) SPIOYasnoy awodul

se sa1jod JYNS 2jeis uisn AT -mof sjoued ddIS +00T ‘100T ‘9661
ojel

juowdedIdAo pue djer Juowdedidpun
dVNS 97818 Jusmnsuf
I ur a3ueyd 0}
(. UOTSIOAP O1JJO JUSWIUIIAOS 0 NP, (LE8T=N) Tdd %0ST> (1)
‘Areyunjoaur) J¥NS Jo ssof ajefar osfe (L£zz=N) Tdd %00¢> (1) (8091=N)

‘T4 U0 VNS Jo a1ewumnsa ‘apowt AT Tdd %0S 1> (1) :sojdwes {qISd 6661
(91838 UI [RAIIIUL

uoneolyIIdd JYNS ‘UdZ1Io-uou
& 3uroq peay ployasnoy :SyudwWnnsur)
AI (111) ‘S1078WNSS [BUIPMISUO]
wede 184 duo (11) ‘Suryojewt
a100s Ayisuadoid (1) :14 U0 VNS Tdd %0€1>
J0109]J 91BWINSI 0] SUTISIP XY, SPIOYasnoy “[10Z-600T SSA-SdD

ILTY=N
Tdd

(panuijuoo)

(1107) 3ueyz
pue ‘UBUISIOIN “QpJI[o1ey

(0TOT) SIITAL Pue 1ZoIAN

(€102)
Ieqry pue ‘piqqey ‘A103910)

“QInoasur pooy 3ureq yo Aiqeqord S[OPOW  JO 94 [> SQWOIUI YIIM SP[OYIsnoy (9002)
oy} 9seAI09p Jou op sdwre)s poo,g 7 ynm Surydjew 2100s Ayisuadord (6661 Surids pue 8661 1183 I-STDA 19]S0,] pPue SIAB(J-UOSQID)
SInsay ugisoq ejeq Apmis
(ponunuoo) I'v dqEL



[ OJUI SUONISUBT) YIIM
PoIBIO0SSE JYNS OJUI SUOTISUBL],

syurod o3ejuoorad §° 71 Aq Ajumoasur
POO0J pIoyasnoy saonpar JvNS
syurod o3ejuoosad 4

Aq A)11n93s POOJ MO] SIINPAI SHJAUIq
ur )00 1$ pPrea; ay) uo juduwedn

© uo01dd ¢¢ Jo 9je1 aseq & uo syurod
o3eyuddrad g Aq A11Ind3s pooj mof

6L

dVNS JO JJO pue 0juo suornsuey
wﬁimﬁ $199]J9 PaXIJ PJOYyasnoy

A3o1ouyo9)

oLIIOWOIq JO uonejudwa|duwr
{UONEBOIJ1II00AI 1I0YS [JUOW £>
QIBYS JBOA-0)B)S :JUSWUNISUL UM A

Jojernoreo
1goudq renudjod pue ANIqidIo
SIJOULq PB[NUUIS YIIM S}JIUIq

Spoyasnoy payojew €€, 1=N
padyul|
Arewrpny3uof 200Z-100C SSA-SdD

Tdd %0S 1> PUB USIP[IYD im
SPIoYasnoy ‘400z ‘100T ‘9661 ddIS

(yoreN ‘93®)s pu0dds) 70L‘89=N
(10quada(] “03e1s 181Y) 681°87=N
Solfrurey

juared-o13urs uo snooy renonred
‘spueI3TIuUI OU ‘AUl A319A0d

(panuijuod)

(S007) PION pue p[Ipm

(€102)
Z31191No) pue I9Joeys

soonpai (91qI3I[d ST AJIwe) € yorym IoJ [enjo. JUdWNNSUL <], UO SIJOUdq o JO 9%, 00E> ‘g1 Iopun p[Iyd JuoO €107) UOSIeA\ puUE
SHJoudq) syyoudq renudrod ur 001§ weidoad Jo 1030 ‘yorordde AT 1SBO] 1B/M SAI[TWE]S ‘6002-1007 SdD  ‘preddoys-aroys pruyos
SInsay usIsoq ereq Apnmis

(panunuoo) I’y d1qeL



08

WS1om yuIq uo JYNS 031 2Insodxd

JO S}09JJ0 QUIEX? ‘BIUIOJI[B))

YS1om yiIIq ur Jnojjox werdoxd dureys pooj

Ul uoronpalI 0} sped[ aInsodxo JYNS  JO SISA[euB 9OUIQJJIP Ul 9OUINI(
Jy3rom

AIelIow YiIIq Mo ‘sauooino Yiiq uo JyNs o3

JUBJUL JOJ S100JJ0 JuedJIudIS ou  2Insodxd JO SI00JJO JUIIEXD SJNO[[OT
SUMIQ JYS1oM 3IIq MOof ut uononpar werdold duwels poog Jo sisAjeue Apnjs
JuedlyIugIs 03 sped aInsodxo JYNS JUDAD PUB JOUIIPIP UI JOUIPI

(sdwres pooy uo 3uroq ynoqe pdoad)
Sur[o1 10adsa1sIp (Yym pajedn

u22q) 10 ‘(sdwreys pooy yym) surddoys
109dsa1sIp (YIIM PIjeaI) uddq)
‘umowun (1e A3Y}) 2I9YM SI0)S

1e paddoys ‘(sdwrels pooy 3urA10a1
mogqe a1doad) 3ur[d) poproe

PeY [ENPIAIPUI AU} JOYJOyYM (BWSNS
QIBJ[OM JO 31099 o3 2rmded 03 ewdns
Uo SO[qELIBA AWWNP { 29 S)UBISTUIUL
Jo areys “dod ‘(Lyiqereae

194 ‘qrSud] uoIed1y1Id991)

so[qeLrea Aorjod d1e3s iSpudWUINISUY

vL61-0961 SYMIQq
BIUIOJI[B)) UO BJEP SOUSNE]S [BIA

LL6T-8961
SUJIIQ UO BIEp SONSNBIS [BIA [BUONBN

Spoyasnoy 6.1°7=N

(panuiuoo)

(8007) MRIOIN pue dLLIND

(1107) yoequozueyos

pue ‘soukoy ‘puow|y
S2UL02IN() YIIDIE

piyD uo spovdug fo saipnig

(%) swrod o3ejuoo1ad () I uo uonedronied JVNS Koag wei3oid (8007) poomiseq

Aq 14 seonpa1 JyNS ut uonedronieq J0 109330 91eUNIS? 0} yoeoxdde AT dweg pooy euoneN L661-9661 pue ‘UY)) ‘SMIAIPUY UL
SINsaY ugisoq ereq ApmiS

(ponunuoo) I'v AqEL



NG ynpe uo uonedronted
dVNS POOYPIIYD JO 1991J9 9ANISOd

sdnoi3 o3e

-I0pud3 P[IYO ISOW J0J [INF Soonpal
Apuesygrugts vonedronted JVNS
dVNS JO $199JJ9 [eIoljataq

d1edIpur SpUNoq 1sAaY3n A11s9qo

uo JVNS JO $1091J9 9A1)R3U 10
aAntsod jno onr jou ued ‘suonduwnsse
oowereduou JsaxyeaM JOpU)

S[3

J10J WYSTOMIJAO UI 3SBAIOUI puk SA0Q
10J JYSI9OMIOAO UI UOIIONPAI AJedIpUl

I8

NG }npe

01 JVNS ut uonedronred pooypyryo
9)e[21 0] [pOW SIS Paxyy JurqIS
SUOISN[IXQ JOSSE J[OIYIA

pue ‘Sunundiodury ‘ya3ud] porrad
uoneOy1I031 Jurpnjour sarorod
dVNS [2A9]-918)S :S)udwnIsuy
AI'BIA JINY JO uonnqrnsip

uo s1edk ¢ ised 10A0 uonedronted
dVNS JO s109JJ9 aurexsq
suondwnsse 103uU01)s pue JayeoM
[m spopowt Jo o3uel (VNS Jo
(Sunzodarropun) JOLID JUIWAINSBIW
PUB UOI}I9[3S SSAIPPE 0} SPOYIW
Surpunoq uoneOYIIUIPI [enIed
$109JJ9 Pax1y PIYO pue Arurej

‘03e pue 19pud3d AQq ‘YSIOMIIA0

uo s1edk ¢ ised 10A0 uonedronted

(panunuod)

S002-8961 AISd (T107) 19SNOH pue UBIUBLIEA

(S113) $118=N
(s£0q) 60v8=N
81-G S9Te UAIP[IYd ‘6L-ASTIN

817 =N
Tdd %0€T > SWOodUul/M SP[OYasnoy ul
L1-T BWIPIIYD 900Z-100T SANVHN

sreak-uosidd ‘(sKoq) Z10¥=N
(S113) 1€8€ =N

(2107) 19stowydg

(T1027) a1ior pue
‘uasropuny) ‘1oddog ‘roprory

Su31s Inq ‘s109o yuLdYIUSISUI APSOIA dVNS JO $1091j0 ouruexy oduues prIyo 6L-ASIN (£007) uosqrH
91-9 so3e
syuowdA0IdwI 3BIIPUL SUSIS  JB SAWO0INO [I[BAY U0 ¢ 93k 0} 019N
nq suonezifejidsoy pue ‘sjISIA 10J00p UL dWI) Woly arnsodxa pue ‘yuiq je
‘pasSIW SABP [0OYOS UO SAJBWIIISY  [[}[BY UO 0JIN Ul JYNS 03 dInsodxd
JuedIIUSISUI pue 9[-9 SA3e Je YI[dY JO JOJY QUIWEXI SIAT)RU JO UIP[IYD
panodar-juared soAroxdwr $S9008 OJI]  YIIM QOUAIMIP J[d1n (o) JOAO pue 91-9 Page udIP[IYD
K119 SYS1oM [IIIq MO] SOONPAI PuB  SAJE)S SSOIE AN[IQISI[O  SjuBIZ UL ‘€102-8661 STHN L002-000T
WS1oM Y)IIq 9FRIdAR SISBAIOUL JVNS 3uIsn 9OUQIOMJIP Ul QOUAIMI(] SYMIQ UO BIep SONSNeIS [BIA [BUONBN (eS107) 3589
SINsaY usIsoq ejeq ApmiS
(ponunuoo) I'v AqEL



£3159q0

uo JVNS JO 10939 Jueolrugisuy
UudwW J0U JNg USWOM JOJ SIWOIINO
JIWOU03 Ul sjudwaAoldwr 03
Spea] pOOYpPIYo INOYInoIy) Insodxa
dVNS pooyinpe ur dQWOIPUAS
91]0qEIOW Ul UONONPaI JuedJIugIs
01 Sped] ({ > 93e) PoOypIIYd

A11e9 ur A[eroadss ‘amsodxa JVNS
uawom

10} K3159q0 pasearour uonedronted
dVNS WiId) 193U0] pue JudLIN))

TN 10 “93e1 JYSTOMIJAO “d)el AJ1S9q0
uo JVNS JO S199J9 JuedjTugIs oN

4]

snye)s diysudznid X Jedk X 9Je)s
U29M)9q QOURIYIP 9[dLy Judwnnsuy
saAnjeu 0} syuerdruuwl Surredwod ‘AT
ordwies-oM) UI WI0JAI dIeJ[OM 3uIsn
K)159q0 U0 JYNS JO 199130 djewunisg

SOWI02INO OIWOU0ID Pue
yJ[eay Inpe uo JyNS 03 aansodxd
POOYP[IYD JO S}OJS QUIWEXI INO[[O1
wer3oxd dwre)s pooj Jo sisA[eue Apmis
JUDAD PUB JOUIIPIP UI JOUIPI
S100}J0 PaXIJ [eNPIAIPUI $A}1S9QO UO
(s1eak @ 1sed ‘TeaA 3sed) uonedronred
dVNS JO s109JJ9 aurwexsq

S109JJ9 JUdUIBAT)

(uonedronted 18a4-2211)) WLId)

3uo[ pue (uonedronred 1edk-ouo) WL}

-110ys 30q aewnsd ‘uonedronred
dVNS ur uonerreA uosiad urgym
s 3uore dnoi3 [01u0d JONNSU0d
0} Suny3rom 2109s Arsuadord asny

000C-2661 SIHN

600C-8961 AISd

06£°€1=N
0t-0T S938 ‘6L ASIN

I11°9=N
88615861 6LASIN

(panuijuoo)

(L00?) Teysney|

(S107) puowy
puE ‘YorqUIZUBYDS ‘SQUAOH

(£007) uosqIn

(0102) ued
S2UL02IN() YIIDI
ynpy uo 1ovduy Jo sa1pnig

SINSAY

u3Isa(q

e1e(q

Apmig

(panunuoo)

I'v 3lqeL



€8

spoyasnoy
PopeaY d[ewd) I0J S109JF0 1Sa3Ie] oY)
I ‘uononponul J¥NS M surosp
juowAojdwo pue JI0Mm JO SINOH
SOUI[O9P YIOM JO SINOY

nq pajodge jou JuowAojdwo udw
poLLIBW JOJ {SQUI[OIP JudwAo[duwd
UdWoM J[3UIS PuB PILLIBW 10,

(100130 o1ydei3003

[euO0N99s-s5010 d1n3ded pnood os

‘QuIn I9A0 AJeA JOU SOOP JUSWNISUL)
udw I0J )OS

JUBDIJIUSIS OU SUdWOM JOJ K}1S9qO pue
JYSIOMIOA0 UT 9SBAIOUL 0} SPed] JVNS

Suroua1dyIp

panp se (uonedronted gy NS [enudjod
MOJ "SA 431y 3'9) uoneuea dnoid
Ss010® Jursn duAIYIp o[dIn <G/ 61
PUB [96] U9AM]OQ SOUNOD SSOIIL
dVNS JO mojjo1 uisn [opowr Apnys
JUDAD PUB JOUIIPIP UI JOUIIPI
SoAnEU

M 90UIOMIP 9[dLn fow) 19A0 pue
S918B1S $S0IOR ANTIQISI[Q SIuBIFIIUwWI
JO SISATeUR QOUQIIIP UI SOUIIPI(]

ISUI[ UONBIIJ1IIOAT
‘Sunurdidduy ‘yoeanno

uo saxyrpuadxa Jurpnjour sarorjod
dVNS [9A9] 91€3S :SjudmnNnsu|

Al PUB §199]J9 paxIj [enpIAIpu]

spjoyasnoy
papeay d[ewdJ (111) ‘uoreInpd
JO sIedA 71> YIIM P[OYISnOY papedy
K119prouou (Ir) ‘spjoyasnoy papeay
K11oprouou [re (1) :sojdwes 221y [,

sTedk-AJrurey 8971°gH=N (T102)

§9> peay AJIwey ‘8.61-8961 IS~ YorquUozZUeydS pue soukoy

SS9 JO UONBINPI [00YIS
YSIY (Im sinpe 93e-SunIopm ‘L00T
-G661 Aoang uone[ndo  juarmy) (Q$107) 1seq

Addng
0@ uo povduif fo sa1pnig

79°9=N
dSd 10}

J1qI31[d $9-81 93¢ SINPL “€00Z-200T (8002)
KoAIng [oued aamypuddxy [edIpojN JNYIdA[Ad pue IOFOOYIAIN

SINSAY

us1so(q

Apmg

(ponunuoo) I'v dqEL



010¢-000¢
10J 109JJ9 [e01]0A010JuN09d 3s9powt (010T

-0661) potsad [[ny 1oy uonedronred
DIM pue sdjex judwAojdwoun

91eIS U2aIM)Oq dIysuone[or oN
uonedroned

IoMO] sont werdord 103011
pue (A[euoneu paxnbar 21050q) swoour
Jo Jooud Suumbar se yons sarorjod DM

Jo oouoasaid oy (Speo[ased DI\ 9IeIs
JO syueuruIRIOp Jueliodwr Jou dIe sjel
Koa0d pue sajer juowAordwoun djelg

WYS1oM Y)IIq MO JO SjUBJUI

Ieaq 0} J0 93¢e [euOIIL}SA3 UJAIS JYIIom
Jo omuoo1dd YIgg Ay} MO[q I OyM
SJuBJUI J89q 0} A[ONI[ SSI[ % 19ISOWILL)
1s11J o3 ur 21ed Jejeudrd ungaq dAey

0 A[9YI] 2IOW 9/ -9 :SAWOINO YHIq
paaoadwr/m pajerdosse st uonedronred
DIA\ $SonsLIgORIRYD SUISNOY pue
juowAojdwd ‘A31s2qo ‘urjows ‘1dyjey Jo
2oudsaid ‘snyels [ejLIBW ‘OFE ‘UONBONPI
J10J SOINSBIW ISIOAPE/M PIII[OS

v8

Iedk pue qels £q
ojes JuowAojdwoun ur uoneLeA ursn
sisATeue [oued $)09JJ0 pIxIy el

IedA pue de3s

Aq sardrjod DA\ pPue SO1SLIdJOBIRYD
1o3JeW JOQE[ Ul UonjeLIRA ulsn
sisATeue [oued $)09JJ0 pIxIy el

SOWI09INO [IIq
uo DA JO 19339 pue uonedronied

DIA\ UO syoeduur duiwexa ‘SyiIq
papuny preoIpajA jo dfdues urgim

010¢
0661 ‘SN0 DI\ SANRNSIUIWIPY

000T
-7661 SIUN0D DA\ SANRISIUIUPY
‘T007-8661 AoAams SdD

1€L°09=N
syi1q pred preatpajN ‘6661
-2661 ‘(SINV¥d) WaisAS SULIONUOIA

(panuijuoo)

(2107) onesio)

(£002)
Z[oyoS pue ‘dLun)) I9pg

K1oAnegau are syuedronred DIA DIAL-UOU SNSIDA DA\ JO uosLredwo)) JUOWISSISSY JSTY Aoueuarg (S007) auun) pue OpIg
u01122]2§

pup uoypdidnand DM

Jo sjupuruLiajao(J Jo saipnig

Synsoy usIsoq ereq Apnmis

(DIAA) UDIP[IYD PUE ‘SjUBJU] ‘UIWOAA 10} WeI130.1q uonryny [eyudwd[ddng [eroadg ayj jJo sarpm}S  7'p dqeL



c8

(panuiuoo)

WSom g
MO] JO SjuBJUI JB83q 0} 10 93k [eUONBISOT
UQAIS JYS1oMm JO a[nuad1ad yisg
oy} MO[oq B OUYM SJUBJUI JBdq 0} A[OYI]
sso[ Juoorad 7 pue ‘19)sowuLy SI1j oY) Ul
a1ed [ereuald un3oq oAy 03 A[OYI] 210W
1U0013d /-9 :sowW09IN0 YiI1q pasoidur
M pajerdosse st uonedronred
OIA\ $SonsLIORIRyd 3UISNOY pue SOWI09INO YIIq
quowAordwd ‘A31s9q0 ‘Furyjowrs 1yjey Jo uo DM Jo 19332 pue uonedronted 1€L°09=N
doudsaxd ‘smyes [ejLIeW 9F€ ‘UONLINPI DIA UO s1oedwr surwexd SyjIq syaiq pred predipoN ‘6661
J0J SOINSBIW OSIJAPE )M PIJOO[Os  papuny predrpdjy Jo ojdwes umim -z661 ‘(SINVYd) WaIsAS SuLIOIUON
K1oAnegau are syuedronred DIA\ DIAL-UOU SNSIDA DA\ JO uostredwo)) JUOWISSISSY JSTY Aoueuarg (S007) auun) pue OpIg
SUL02IN()
ypa1g pun LOuvudaig
uo $102fJ71 Jo sa1pnig
(ss9[
10 92139p [00YDS Y31 YIM SIdYIOW
10J syurod o3ejudo1ad §) Surpoopisealq
pue (3 7¢-77 £q) 1yS1om yIq ‘uted
1ySrom Koueu3aid sasearour DI 01 $69°719=N
$S9998 {09 Inoqe £q 1d109021 POOJ DM SOTUI[O DIM
JO pooyrjayI] 1oy sasearour Aoueugaid SOmIO  Jo s3ursopd pue s3uruado uo sproodl
SuLmp 9oudpISaI JO Ip0d J[7Z S Joypowr DI Jo douasaxd opood diz ;judwnnsu]  AIRNSIUTWPE 03 PIYUI] ‘6002-S00T
© UI OIUI[O DIAA B JO Qoudsaxd oy, [OPOW 103JJ0 POXIJ [BUIOJBW-A]  ‘SEXJ], ‘SPI0JAT YMIQ JANBNSIUTWPY (€£107) 1918[S-UISSOY

SInsaY usIsoq ejeq ApmiS

(ponunuoo) ThAlqeL



98

(panuijuoo)
(sweid g7
-1 JO S}O9J9 Pajear) Ay} UO JUSWILII})
S[OAQ] UOTIBONPI MO [}IM SIOYIOW
0} UI0q Sjuejul Juowe swWeid /-7 Wolf YS1OM [IIq MO
o3ue1 Jy31om [Iq AFBIDAL UO JOJJO  ‘SOWOIINO YMIQ U0 DM 03 2mnsodxd
{SUMIQ JYSIOM IIIQ MO[ UT 9SBAIDIP  JO SIOQJJQ durwexd nojjor wergoxd
© PUE JYSTOM [MIq 9FLIOAL UT 9SBAIOUT DI [9AS] AJunod Jo sisA[eue Apnjs T861-8L6T ‘SLOT-1L6T (T102)
JuedIJTUSIS 0) SPEI[ 9INSO0dXd DIA\  JUIAD PUB SIOUIJIP-UI-OOUAIIPI( SYMIQ UO BIEP SONISIIE)S [BIA [RUOLEN  SUJAJS pue ‘d3ed ‘SOUAOH

Anqidno reurdrew pue d3ueyd (SIurjqrs omi udamiaq o3e ur des 14 9
Ko110d-150d JO UOII0RINUI AU} ST B ISBI] JB ST QIY) AISYM SIIIWER] [YHIq
JUOWINISUI AU} AIYM AT Sk pajewnnsd  -dpdnnu) o[qi3io A[eurdiews 4/ ‘1
osTe ‘(quowaxmbar Surpodor swoour  pue J[qQISI[OUI A[[RUISIBW (€S T=N
Sursearour) a3ueyd Korjod e pue (uonedronted
(Surqrs 19p10 Jo smyess youny 2o11d DA\ JO 1ep AJIIUSPI 01) SPI0IAT DM
PooNpal pue 91 UO BIEP [BUIPMIISUO] pue (SA[Iwe}  d[qI3Iour A[jeurdewt,,
3ursn ‘Q1qI3I[o A[[euIdIeW SNSIdA pue J[qI3I0 A[[euldIew,, AJpudpI 03)

yua1q aamyeward 10 ‘oFe [euoneIsas o[qiraur Aqpeurdrewr) ANIQISIQ  S3UI[qIS JOP[O JIdY} JO SPIOIAI [00YDS
y31oM [3I1q SFBIIAL UO JOJJO OU ur uonerreA 3uisn ‘yoeordde Apnys 03 paydIeW ‘p-8 1 UAWOM ‘[0)0T-L66] (6007) oy
sey Inq JYS1om YMIq MO[ SOONPAI DA\ JUOAD PUB SIOUAIJIP-UI-d0UIYJI(] ‘epLIO[] ‘B1ep YMIq dANBNSIUIWPY pue ‘ewsidwwey ‘o131

(se1q 93e [euon®eIsI3
SSQIppE 03) SYMIq Wi} [[ng Jo ojdwesqns
JI0J punoj s1099 ured y3rom moj[ pue

‘o3¢e [euone)Sa3 10y [[ewWS YpIq wd3axd T 1=N

PaoNPaI pue JYSIOM IIIq Pasealout 700C-7661 ‘K10 10X
:SOWO0INO YpiIq pasoidur 03 Sped] DA [OPOW S}OJJJO POXIJ [EUIJRIN  MIN ‘SPI0OAI YUIQ dARNSIUIWPY  ($](07) Tueluey pue dLun)
SInsaY usisoq ejeq Apmis

(ponunuoo) ThAIqeL



L8

SauITOap DA Ul uonedronted
renprarpur pue uonjedronted 10puoA
‘osearour syuardroar DI -uou 03 pagIeyd
sooud ‘voneyuowdrdwr g9 YA

SOATIURIUL 1] SUI[[QIOH YIM
JUQISISUOD SUON)BIO] SUISOOTD SB [[IM SE
(syonpouid jo Ayrs1dA1p pue d3ues ‘Qqyoxd

pueiq) syonpoid uo 930dwod SIOPUIA

(ss9[

10 92139p [00YDS Y31 YIM SIdYIOW
10J syurod o3ejudo1ad §) Surpoopisealq
pue (3 7¢-77 £q) 1yS1om yIq ‘uted
ySrom Koueu3aid sasearour DI 01
$S9998 {09 Jnoqe £q 1d10021 POOJ DM
JO pooyrayI[ 1oy saseardour Aoueugaid
Surmnp 9oudpISaI JO POI J[Z S Joyow
© UI OIUI[O DIAA B JO Qoudsaxd oy,

SUBOLIQUIY UBOLIJY JOJ J09JJ9
15931 (9F€ [RUOIILISAT 10J JY31oM UO

S109JJ0
[eSned SSasSe 0} SANUNO SSOIO. SOJBOIJIIIAD YIIQ SBXJ], {SeXd], Ul
Ino[[o1 1 g4 JOo Surur ay) Ul UONBLIBA SOLIDO0IS DA\ UO BIEpP OAIRNSIUIWDPY
Sursn uS1SOp 9OUAIAYJIP UL DUAPIA  600Z-SO0T [QUBd JOWNSUOD) UIS[IIN ($102) 19399N
Spo03 DI JO SIS00 J[esajoym
Al Sursn uonnodwod ‘RIUIOJI[BD) UI SIOPUA DM JO

puelq Jo Aysuaiur 3593 (Z uonnadwod  suoneoo| ‘erurojie)) 10y suondwapar
pueIq JOJ SOATJUIOUL [SI[qeIS? [ JOPUIA [BNPIAIPUI {SIOPUIA ()Y
(1 ‘yoeoadde Suropowr 1red-om], eruIojI[e)) 0] A9AINS Jonpoid 910)s-uf (#107) uysne O
S.L0pUa,
DIM Jo $192fJ7 oY1 fo sa1pnig

¥69°T19=N

SOTUId DIM

somuro o s3urso[o pue s3uruddo uo spr0d3x

DI Jo 9oudsaid opod diz ;juownnsu]  dARBNSIUIWPE 0} PANUI] ‘600Z-S00T
[opOW S}O9JJ0 POXIJ [EUIOJBW-A]  ‘SBXJ], ‘SPI0JAI YMIQ JANBNSIUIWPY (€107) 1918[S-UISSOY

SOWI09INO YIIq
uo DA JO 19339 pue uonedronied

syoedwr ou (a3 [euone)SIZ pue WYIoMm DIA UO s1oedwr surwexd SyjIq SYMIq 00°008<N
[MIq MO YSTOM [MIq Ul sjuowosoldwr  papuny presIpajy Jo djdues urgyim syuiq pred prestpajy ‘100Z-8861 BIep (5002)
03 spedf uonedionaed DI DIAL-UOU SNSIOA DA JO uosuedwio)  yiIq dARBNSIUTWPE A1) JIOA MIN UBW]O)) PUB ‘UOSQIL) ‘Q0A0(
SInsaY usIsoq ejeq ApmiS

(ponunuoo) ThAlqeL



Y ur A31s9q0 saseaIour

‘uorssardar a3ueyod ur 18k 3dd -paonpar 103 AIqI3Ie je AINunuodSIp

I £q s91e1 A3159q0 Ssasearour J TSN

10puad £Aq 1o ordues [ny

oy 103 W3rom Apoq uo uonedronred
d TSN JO 109JJ9 JUBOLTUSIS ON

sjutod a8eIudoIad

1SB9[ 18 AQ A3159q0 sdonpai pue ‘syurod
o3rjuoo1ad ¢ ¢ I1sea] 1B AQ yITEdY

100d JO 90UdPIOUI A} SIONPAT SAYIUN|
oond-oonpar pue 0913 Jo 1d1000Yy

SoYOUN| 9JIAIOS POOJ JOUWIWUNS
a1ow 9p1A0Id Jery) Soje)Is Ul Jo[[ews
QOUQIOHJIP ‘UAIP[IYD 93.-[00Y IS
UM SPOYISNOY] 10 JOWWNS )

ur 10Uy A[QATIR[AI AJLINDJISUL POOJ
SjeJaulwt

pUB SUTWE}IA XIS JO 9)BJUI PISBAIOUL
‘s1e3ns pappe Jo uondwnsuod
Pasea10ap ‘urdjoid pue 1ej Jo

J0 youny je soLofed uo 1oedwr oN

youny 9o1d

UOISSAIFAT QN JOAO dFuey))

saaem ssoxde uonedronaed ur
o3ueyd ‘$)09JJd POXIJ [QAJ[-[BNPIAIPU]

UQIP[IYD 93B-[00YDS "SA Jo0oydsaxd
[)IM SOIIWe) I0J JedK [00Y9S

"SA Jowwuns Jurnp AJLINd3ISul pooy
JO 9JeWII)S SAOUIIJJIP UT OUIPI

younj [00yos 183 JoU PIp Aep YIm
uondwnsuod paseaIour {SINoY 4,7 I9A0 [ounj [00Y9S dje Aep U0 dBIul AIejoIp
Surredwoo ‘s199J30 pax1y [enpIAIpU]  ATeIaIp [ENPIAIPUL ‘966 1-7661 TS

ejep [oued [enprarpur ‘G-

“eje(J [BUIPIISUOT POOYP[IY) ALreq
81

-9 S33e uaIp[IYO ‘eiep [oued [enpIAIpul
‘€00T Pue L661 yuowdiddng
uewdofaAd PIIYD AISd

uoneoynuAp! [enred oLoweIedUON e1ep [enpIAIPUI ‘400Z-1007 SINVHN

TedAk ur A[qjuowr sojeuId)fe
AdAIms ‘1002-S661 SSA-SdO

81-9 93e uaIp[IYd ‘ejep [[BII

(panuijuoo)

(6007) yoequozueyos

(€102)
[[9MO0d pue BASUDILIA

(2107) 12ddaqg
pue ‘JopIary ‘ussiopunn)

Soutoon() Yyiyvafy
p1yD uo jovduif Jo saipnig

(9007) Srwoy pue pioN

(€007) 103Ng puE UOSLI]D)

AQ1amdasuy poo,J pun (1vnQy
Aumpa1] uo 1ovduy Jo sa1pnig

SINSAY

e1e(q

Apmg

wea301J Youn [00YdS [BUORN ) JO SAPNIS € dqeL



68

UQW JOJ JBA | A[1BQU ‘USWOM I0J
sIedAk ¢9¢* Aq uoneonpd pajordwod
paseasour syutod o3ejuoorad

01 Aq amsodxa TSN Sursearouy

uonedronied

dISN Aq paidrpaid sawoono

Ul SOOUQIJIP SUI[qIS-UdoMIdq OU
£510108] o1J10ads-A[Iwe] paInseawun
£q uaALIp 2q 03 sreadde sowoono
piyo pue uonedionred TSN

SOJB)S SSOIOE QUUI) JOAO B[NULIOJ

L1 01 ¢ pade uonendod pue ‘dwodur

eyded 1od ‘vonedronied ‘Surpuny
Surpnpour jusunearn Junorpaxd
SI10J0BJ [9AQ[-9)B)S ‘SNSUd)) (086

Surpuny ur o3ueyd 3unio[dxd AT pue STHN 0861-9L61 WO} SaWOINO

uonedronred g TSN ur
IOPIP oym S3UI[QIS SSOIOB SAWOIINO
JUSWIDADIYOR PUR JOIARYDQ “U)[BaY

71-9 93 uIp[IYo
“ejep [enpIAIpuI ‘L66] Juowo[ddng

(0107) syoLuIy

(£007) souor

uoamjoq diysuone[ar SO 2ANB3IN Surredwos ‘s1091J0 paxy 3urqrs juowdoroAd pryD AISd -D[SO[EMO] pPUB uoyIun(g
JUUW2ADTYO Y

Juapni§ uo Jovduy fo saipnig

Synsay usIsoq ereq ApmiS

(ponunuoo) €'p dqeEL



06

(panuipuoo)
AjLmoasuy
poo, puv Qupng) Aivia1q
uo spovduy Jo sa1pnig
SOWI0)INO JUIWAJIYOR

10 yireay ‘Aypenb Areydrp jo WOO0ISSE[)) Ul JSepyedlq
soanseaw uo spoedwr maj fsejyealq 10 1sepyealIq eLId)9)eo 103 3do 1By)
3uned Jo pooyrayI ur ddueyd sjooyos red-payorewr urgim dredwod
ou H1g 10J $103139 uonedronied ‘wer3oid [euonipen 1o jsepyeaIq SIOLIISIP 9 UI SJOOYDS ATRJUduId[d
1031 ‘ggs ur uonedronred 901J [esIdAIUN 03 S[ooyds Jred  €GT Ul 9-7 SOpeIF Sjuapnis ‘sawodino #102)
SOSBOIOUI JSBJBAIQ 901J [BSIOAIU() -PAYOIBW UIYIIM JUOWUIISSE WOopUuey pue uonedronaed :ejep [enpiarpuy IeZ pPue JoRqUIZUBYIS
S9109S 159} I d3uLyd
ou ‘s[eaw 9911d-00Npal 10 991J 10J rurjoIe)
9[qISI0 JOU SJUAPNYS J0J SUOHINPAI S[00Yos JMoN ‘Aluno)) pIoj[Ing ur S;ooyos
1s931e] ‘A[renuelsqns uonedronred owos ur weisoid g, JO uoneBUILLIY) AIRJUdWdY [ QPILL, Ul ddUuBpUINIE
ddS paonpa1 g1 JO UoneuIuId], JO Apnjs Q0UIOJIP-UI-90UIJI(] pUE $2100S 159} :BJRp [BNPIAIPU] (E](7) UBWAP[EH pue Jeqry

SOI00S 1S9} JUIPNYS UO

syoedwi Ou {SjUSPNIS UBISY PUB Yor[q

J10J 90UBpUd)IE UO 1991J0 dAnIsod

[Tews ‘o3ueyd ooud ou pasuarIddxd
oym spudpnys 9[qI3IR youn] d3ueyd Aorjod 03 Joud speawr 9913 10

-0013 10J pue isejealq jo ooud oyp ur  AIIQISI[ JUSPIYS SSOIOB JDUAIJIP 80-200T ‘S[ooyos
9SBAIOP © PAOUALIAAXS OyMm SJUIPNIS pUB 1SBJBAIQ 99JJ [BSIOATUN  J[ppIw pue Arejudwdld drqnd H AN (€102)
10} y1oq uonedronted jsepyealq Jo uonONPONUI JO U} UT AJUAIJJIP uonedronred [eaw ‘douepuope UBIODIO)) PUB “UIIISUIIAN
POSBIIOUT ISBBAIQ 9IF [BSIOATU() Sursn ‘yoeoxdde douardggip-ordury, ‘SQ100S 159) :BJBP [BNPIAIPU] ‘Z)IBMYIS ‘[9qI)-S0T
uoyvdidyvg
Jo sjupuruLiajao(J Jo saipnig
SINSY ugdsa(q e Apmig

weago1J Jsep[edrg [00ydS 3y} Jo SApmIS ' dqelL



g4 "SA DIF JO 1991J9 [LIUdWAIOUI
ou ‘3unedronted A[snoradid arom

SJUOPNIS JOMIJ dIYM Ssured 1o3I1e[
{(ds 01°0) Surpea pue (AS S1°0)

16

P91BAI) JOU QIOM "SA JIOM
181} S[OOTIS SSOIOB UOnINpoONUI DI

(JBW UI JUSWOASIYOR PISBIIIUI gJ() PUL (] UO SOOUILJIP-UI-IJUIPI

A31S9q0 S9SBAIOUT YOUN] [00YS
¢£)159q0 S9SBAIOAP ISBIBAIQ [00YDS

Surddiys 1sepyeaiq jo

9Jel AU} UI JO SIBIUI AIRIIp INOY-47
ur d3ueyd OU SBJBIIQ dATJUL)SqNS
A[Teuoniinu e dwnsuod 03 Aoy
2IOW SHUIPNYS [00YDS JUIUNBIL],
SIoqUUOW

PIOYSNOY I3YJ0 J0J S}199JJ J9A0[[1ds
oAnIsod painsesw ou cwWNIdS pooiq
ul pue [4H U0 painsedw se Ajijenb
[euonLynu saaoxduwr sejyearq syed

so[qeAlasqoun
U0 uondI[AS ssasse 03 yoeoidde
‘Te 12 Hluoyy ‘dgs ur uonedronted
[00UOS 10} [OpOW UOI}I[IS

(AU U)IRSIOPULY WOIJ YIMOILD)

wei3oxd [euonipen; 1o 1sejealq

110Z-200T ‘S[00Y9s A1BJUdW[d
0391(] UBS UI JOIABYQQ “Q0UBPUd}IE
‘JUOWIOARIYI® :BIEP [ENPIAIPU]

1€5°€T=N
66-8661 S
“eje(] [BUIPMIISUOT POOYP[IY) Ajrey

SJOLIISIP 9 UI SJOOYDS

901J [esIdAIUN 03 S[ooyds Jred AJeJudwo[d €GT Ul 9-7 SOpeId sjuopnis

-payojew UIYIIM JUSWUSISSE WOpUuBY

ddgsS I9jJ0 j0u op
pue op Jey} S[00YJS SSOIOE ‘UOTJBIBA

‘Aprys 18021 AIBIQIP (BJBP [ENPIAIPUL

(panuiuoo)

(Z107) 1210
JUIUWDADTYO Y
Juapni§ uo jovduy fo saipnig

(0107) uresny
pue ‘SIIayI], “JOUI[IA

(9007) urysne TN pue
‘ursurog ‘y3urg yosurdar)

apnys A[1qeqoid uo 10 pawnsuod  [00YdS UO 9SOY) 03 [00YIS Ul SJUIPNIS ©Jep [eNpIAIPUL ‘SP[O (9007) IopreHq
SALIOTRD Y} U0 JgS Jo 1oedwr oN  Surredwod SOOUAIIPIP-UI-QOUAIRPI  JBIA 91-G ‘4661-8861 III-SANVHN  Pue ‘Quun) ‘eAreyoepeyq
SInsay usisoq ejeq Apmis

(ponunuoo) b'p d1qeL



6

d0uEBpUdNE JO SOpeI3 uo joeduur Parean) AJ[enudAd S[OOYDS ([

S 1SoMINOS Ay}

ou {dS 90°0 £q Surpear pue S 60’0 ‘weirdoid wooisse[) Y} Ul ISeearg Ul IOLISIP [00YdS ueqin d31e] e ul (O]
AQ et Ul JUSWIDADIYIL SISBIIOUT MOU JO UOIIONPONUI JO SUIWI} WOpUel -600Z) [N Pue (01-£007) douepuope

SYOoM QI0W JO [ J0J DY 03 dansodxq -1senb 3ursn 0ouUIOPGIP-UI-00UII(

SP[OYSaIY) punole
(Y PUB 9OUQIQJIP-UI-JOUIIPIP

pUE SOI09S }$9) :BJep [eNpIAIPU]

A

1SEJ[BOIq JO JUOIUOD  SIIE)S SSOIIB JOJJIP SPIOYSAIY) {S[edW -§TDH WOIJ JOIABYIQ PUB ‘Q0UBpUd)IE
[euonmynu 3y} saAoxdwr pue ‘(S 991d poonpar/aa1y 103 9[qI31e Juddrad ‘uvondwmnsuods ‘Ayrfiqe[reae Jqs [0oyos
21°0-S0°0) Surpear pue (S 60°0) PIOYSIY} B SPIIIXD [00YIS AU} JI JS SS2I301 [eUONBINPH JO JUSWSSISSY

(#102)
IO[3NY] pue UBWLIdQUI]

[jew ur sa109s 159} saroxdwr ggs ur ojedronaed 03 sjooyods amnbar sojelg  [euoneN €007 WOIJ Blep 91098 1S9 (Z102) proAsLy
S)NSay ugIsa(q ele( Apmig
(ponunuoo) b'p d1qeL



