
 
 

Paying for Free Lunch: The 
Impact of CEP Universal Free 
Meals on Revenues, Spending, 
and Student Health 

Michah W. Rothbart, Amy Ellen Schwartz, and 
Emily Gutierrez 

Paper No. 227 
April 2020 

 
 



CENTER FOR POLICY RESEARCH – Spring 2020 
Leonard M. Lopoo, Director 

Professor of Public Administration and International Affairs (PAIA) 

Associate Directors 

Margaret Austin 
Associate Director, Budget and Administration 

John Yinger 
Trustee Professor of Economics (ECON) and Public Administration and International Affairs (PAIA) 

Associate Director, Center for Policy Research 

SENIOR RESEARCH ASSOCIATES 

Badi Baltagi, ECON 
Robert Bifulco, PAIA 
Leonard Burman, PAIA 
Carmen Carrión-Flores, ECON 
Alfonso Flores-Lagunes, ECON 
Sarah Hamersma, PAIA 
Madonna Harrington Meyer, SOC 
Colleen Heflin, PAIA 
William Horrace, ECON  
Yilin Hou, PAIA 
Hugo Jales, ECON 

Jeffrey Kubik, ECON 
Yoonseok Lee, ECON 
Amy Lutz, SOC 
Yingyi Ma, SOC 
Katherine Michelmore, PAIA 
Jerry Miner, ECON 
Shannon Monnat, SOC 
Jan Ondrich, ECON  
David Popp, PAIA 
Stuart Rosenthal, ECON  
Michah Rothbart, PAIA 

Alexander Rothenberg, ECON 
Rebecca Schewe, SOC 
Amy Ellen Schwartz, PAIA/ECON 
Ying Shi, PAIA 
Saba Siddiki, PAIA 
Perry Singleton, ECON 
Yulong Wang, ECON 
Michael Wasylenko, ECON 
Peter Wilcoxen, PAIA 
Maria Zhu, ECON

GRADUATE ASSOCIATES

Rhea Acuña, PAIA 
Mariah Brennan, SOC. SCI. 
Jun Cai, ECON 
Ziqiao Chen, PAIA 
Yoon Jung Choi, PAIA 
Dahae Choo, PAIA 
Stephanie Coffey, ECON 
Giuseppe Germinario, ECON 
Myriam Gregoire-Zawilski, PAIA 
Emily Gutierrez, PAIA  

Jeehee Han, PAIA 
Mary Helander, Lerner 
Hyoung Kwon, PAIA   
Mattie Mackenzie-Liu, PAIA 
Maeve Maloney, ECON  
Austin McNeill Brown, SOC. SCI. 
Qasim Mehdi, PAIA 
Claire Pendergrast, SOC 
Jonathan Presler, ECON 
Krushna Ranaware, SOC 

Christopher Rick, PAIA 
David Schwegman, PAIA 
Saied Toossi, PAIA 
Huong Tran, ECON 
Joaquin Urrego, ECON 
Yao Wang, ECON 
Yi Yang, ECON 
Xiaoyan Zhang, ECON 
Bo Zheng, PAIA 
Dongmei Zhu, SOC. SCI. 
  

STAFF 

Joanna Bailey, Research Associate 
Joseph Boskovski, Manager, Maxwell X Lab 
Katrina Fiacchi, Administrative Specialist  
Michelle Kincaid, Senior Associate, Maxwell X Lab 

Emily Minnoe, Administrative Assistant 
Candi Patterson, Computer Consultant 
Samantha Trajkovski, Postdoctoral Scholar 
Laura Walsh, Administrative Assistant

 



Abstract 

The Community Eligibility Provision (CEP) of the Healthy, Hunger-Free Kids Act of 2010 allows school 
districts to provide free meals to all students if more than 40 percent of students are individually eligible 

for free or reduced-price lunch.  While emerging evidence documents positive effects on student 
behavior and academics (Gordon and Ruffini, 2019; Schwartz and Rothbart, 2020), critics worry that 
Universal Free Meals (UFM) has unintended consequences, including exacerbating student obesity and 
adding financial burden onto school districts. We use school and district level data from New York 
State (NYS) and a difference-in-differences design to test whether concerns over negative effects for 
district finances (both revenues and expenditures) and student weight are justified.  We exploit the 
staggered adoption of CEP across NYS school districts, and explore differences between metro, town, 
and rural districts.  We delve into potential mechanisms, such as lunch and breakfast participation, and 
use a non-parametric event study model to assess pre-adoption trends and dosage effects.  We find 
that, while local food service revenues decline, as expected, Federal dollars more than compensate 
through increased reimbursement revenues. Districts increase total food expenditures after CEP 
adoption (consistent with serving more meals) but spend less per meal. Indeed, while some worry that 
expanding free meals will crowd out education spending, we find CEP has no effect on instructional 
expenditures. Furthermore, while CEP increases participation in school lunch and breakfast, there is no 
deleterious effect on obesity, but, instead, some evidence of decreases in obesity in secondary grades. 
Rural districts experience larger impacts on revenues, expenditures, and student obesity than both 
metro and town districts, suggesting rural locations might be the most responsive to CEP. Unlike other 
districts, however, rural districts experience a food service funding gap from the CEP.  
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I. Introduction 

The vast majority of US schools – approximately 95 percent – serve subsidized meals to over 30 

million students on an average day (FRAC, 2019).  Under the National School Lunch program (NSLP) 

and School Breakfast Program (SBP), meals are free for eligible low-income students, with higher prices 

charged to families with higher incomes. Adopted in 2010, the Community Eligibility Provision (CEP) of 

the Healthy, Hunger-Free Kids Act (HHFKA) allows schools or districts to adopt Universal Free Meals 

(UFM), a program that provides free meals to all students, regardless of household income, if at least 40 

percent of students are “directly certified” for free meals.1 Advocates claim UFM reduces stigma, food 

insecurity, hunger, and administrative burden while improving student nutrition and readiness to learn. 

Recent research finds UFM increases participation in school food, reduces suspension rates, and 

improves academic achievement and perceptions of school climate (Schwartz & Rothbart, 2020; 

Gordon & Ruffini, 2019; Ruffini, forthcoming; Kho, 2018-working paper; Gutierrez, 2020-working 

paper).  

Critics, on the other hand, worry UFM may have unintended consequences such as increased 

financial burdens for school districts – even while it may reduce the parental burden of providing meals. 

While CEP’s reimbursement structure appears more generous than other UFM provisions, federal 

reimbursements may not fully cover CEP-induced gaps in school district budgets due to loss of local food 

revenues (i.e., lunch and breakfast fees) and/or changes in price or costs of production for school meals, 

                                                           
1 Students are directly certified eligible if they participate in specific means-tested programs, including Supplemental Nutrition 
Assistance Program (SNAP), Temporary Assistance for Needy Families (TANF), or Medicaid. Students are also eligible if they 
are in foster care or Head Start, are homeless, are migrant, or participate in the Food Distribution Program on Indian 
Reservations benefits (FRAC, 2017). 
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among others. Furthermore, if CEP induces school food programs to run deficits, do districts reallocate 

instructional expenditures to make up the difference?  

Critics also worry that UFM may exacerbate student obesity. UFM’s effect on student health can 

depend on a number of factors, including the nutritional value of school food, availability of alternatives, 

student responses to price changes, changes in participation, and whether students increase total caloric 

consumption by doubling up on meals. There is, unfortunately, little empirical evidence of the effect of 

UFM on student health. Schwartz & Rothbart (2020) investigate school-level UFM programs in New 

York City (NYC) offered under an alternative provision, Provision 2. They find UFM increases 

participation in school lunch and improves test scores, with suggestive but statistically insignificant 

evidence of beneficial effects on weight. And, Davis and Musaddiq (2019) find that UFM implemented 

in Georgia under CEP increases the share of students in the healthy BMI weight range.  

To be sure, UFM may deliver other unintended consequences or, more broadly, social welfare 

costs (or benefits). For example, students might benefit from homemade lunches, say, by strengthening 

family bonds or encouraging self-sufficiency – benefits which might be foregone under UFM.  Or, UFM 

might decrease sales at neighborhood eateries. We leave those questions for a future study, focusing here 

on whether – and how much – CEP affects school district finances and student weight outcomes.  

This paper uses data on New York State (NYS) districts and schools to estimate the effects of 

CEP on student weight outcomes, explore the potential mechanisms through which CEP may affect 

obesity (including meal participation and attendance), and estimate novel effects of CEP on district 

revenues and expenditures. We use data on 698 school districts for 2010-2017 including 

demographics, enrollment, school food revenues and expenditures, and new data on school meal 

participation and obesity rates for primary and secondary grade students.  
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We explore heterogeneity along three dimensions: (1) grades served (primary vs. secondary), 

(2) urbanicity (metro, town, and rural communities), and (3) differential implementation (selective vs. 

districtwide) for the following reasons. First, since younger students are more likely than older students 

to participate in school meals, districts may selectively implement CEP in primary schools first. At the 

same time, older students may be more responsive than younger students to prices and consume less 

healthy alternatives to school food. Therefore, increasing participation among older students may have 

larger effects on weight outcomes.  

Second, urban districts may differ from rural districts in a variety of ways.  Urban districts are 

likely to face higher costs (especially wages) while rural locations offer fewer convenient alternatives to 

school meals. Rural districts have higher school meal participation rates, higher shares of students paying 

full price for school meals, and lower shares who are free lunch eligible. Thus, rural school districts may 

see larger losses in revenues from fees and lower reimbursements than urban districts. Moreover, since 

rural districts are typically smaller, they are more likely to implement CEP districtwide rather than 

selectively in a subset of schools, suggesting larger estimated district-level effects.  

We use a difference-in-differences approach with district fixed effects and compare early to late 

CEP-adopting districts, exploiting the staggered adoption of CEP to estimate the impact on revenues, 

spending, and weight outcomes. While districts that adopt CEP may be systematically different from 

those that do not, the precise timing of adoption is plausibly exogenous among those that adopt CEP at 

some point in our study period – the “Ever CEP” districts.  District fixed effects and time-varying control 

variables further adjust for time invariant differences between districts and time varying differences 

between and within districts over time. We then use non-parametric event study models to test the 
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parallel trends assumption and explore the evolution of the effects in the years following the adoption of 

UFM under CEP.   

To preview the results, we find CEP does, indeed, increase school meal participation in lunch by 

as much as 8.5 percentage points and breakfast by 11.5 percentage points, with effects varying by 

urbanicity and grade span.  There is, however, no meaningful effect on attendance, suggesting any effects 

on district or student outcomes are not driven by changes in attendance. CEP also improves weight 

outcomes for secondary school students who are, perhaps, more sensitive to prices and more likely to eat 

unhealthy substitutes for school meals; effects on elementary school students are not significant. We find 

local food revenues decline (perhaps mechanically due to the elimination of meals fees), while federal 

food revenues and total food expenditures grow. Overall, federal revenues more than compensate for 

changes in school food revenues and expenditures, with no effect on instructional expenditures. CEP, as 

a result, helps close the school food services gap, on average. 

As expected, the effects differ across settings.  The impacts of CEP are larger in rural districts – 

specifically, the increase in breakfast participation and decrease in obesity among secondary school 

students are larger. Unlike metro and town districts, reductions in school meal fees and increases in food 

expenditures in rural districts are not fully offset by federal subsidies. We find expenditures increase with 

expanded CEP implementation. Moreover, we find the declines in the percentage overweight and obese 

students are larger in districts with wider CEP implementation and occur in both primary and secondary 

grades. There is little evidence that expansion of CEP leads to the unintended consequence of increased 

weight; in fact, quite the opposite appears to be true.  

In summary, we derive credibly causal estimates of CEP’s effect on student weight and district 

financial outcomes, informing the debate on whether – and how much – the benefits of UFM are coupled 
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with unintended negative consequences for school district finances and/or student weight outcomes. We 

see little evidence of deleterious effects on the prevalence of obesity or overweight students, or on 

instructional expenditures. We see large increases in federal reimbursements that, in most districts, 

trump the size of increased food expenditures. Thus, the “price” of UFM seems to be largely paid by the 

federal government, with a notable exception for rural districts.  

II. Background 

The NSLP and SBP provide free and low-cost meals to tens of millions of children in over 

100,000 schools and childcare institutions each year – making the NSLP the second largest food and 

nutrition assistance program in the US (behind the Supplemental Nutrition Assistance Program (SNAP)). 

These school meal programs cost the Federal government $18.2 billion annually and provide subsidized 

meals to students based on household income (USDA, 2019). Specifically, students in households 

earning incomes less than 185 percent of the federal poverty line pay a reduced price, while students with 

household incomes less than 130 percent receive school meals for free. Students not certified as eligible 

for free or reduced-price meals – which includes both students with family incomes above the threshold 

and those who have not obtained the requisite certification – pay the “full” price.  

The Community Eligibility Provision (CEP) of the Healthy, Hunger-Free Kids Act (HHFKA) of 

2010 allows certain schools and districts to provide free meals to all students. Under CEP, a school, 

cluster of schools within the same district, or entire district can adopt UFM if at least 40 percent of 

students are free-lunch eligible. Participating schools or districts use “direct certification” to determine 

the percent of free-lunch eligible students, also known as the Identified Student Percentage (ISP). Direct 

certification matches students to administrative records indicating student household participation in 
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SNAP, Temporary Assistance for Needy Families (TANF), or Medicaid, among others.2 Though 

introduced in 2010, CEP was piloted in eleven states from 2012-2014 and became available nation-

wide in 2015. CEP expanded quickly, reaching over 14,000 schools in 2,200 districts in 2015 to 28,400 

schools in 4,600 districts in 2019. As of 2019, almost 65 percent of eligible schools across the nation 

had implemented UFM via CEP (FRAC, 2019).  

Schools or districts may be more likely to adopt UFM under CEP than under other UFM 

provisions due to CEP’s relatively generous reimbursement structure.3 Under CEP, schools’ and districts’ 

reimbursements are the product of four terms: (1) the federal subsidy for free-lunch, (2) the number of 

meals served, (3) the ISP, and (4) a multiplier of 1.6. Mechanically, this means schools or districts with 

ISPs greater than or equal to 62.5 percent are reimbursed at the federal free-lunch rate for all meals 

served (because 62.5 percent x 1.6 = 100 percent).  Under Provision 2, for example, schools would be 

reimbursed at the federal free-lunch rate only for the share of meals served to otherwise “free-eligible” 

students as of some base year – a much less generous reimbursement if free lunch eligibility rates are high. 

III. Prior Literature 

School meal participation rates are lower than one might expect, especially among certified 

income eligible students for whom meals are free (Gleason, 1995). A number of factors may affect 

students’ likelihood of participating in the school meals programs. For example, higher school food prices 

                                                           
2 Medicaid was added to the NY list of programs certifiable through direct certification in academic year 2014. 
3 Since 1980, schools in which at least 80 percent of enrolled children are eligible for free or reduced-price meals can also 
implement UFM under Provision 1. Since 1995, schools can also offer UFM under Provision 3, which sets reimbursement 
levels based on the average number of meals served by eligibility group in the most recent year in which the school tracked 
individual lunch utilization – rather than the average percentages by eligibility group, the method used under Provision 2. 
Under Provision 3, reimbursements are adjusted for inflation and enrollment, but not for changes in the number of meals 
served (Schwartz & Rothbart, 2020). 
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and income are correlated with low participation rates (Akin et al., 1983; Gleason, 1995; Maurer, 1984). 

Moreover, participation varies by race – with black students participating at higher rates than white 

students (Akin et al., 1983; Dunifon & Kowaleski‐Jones, 2003; Mirtcheva & Powell, 2009). Other 

factors that influence participation decisions include the quality and variety of school meals and the 

stigma associated with school food (Glantz, Berg, Porcari, Sackoff, & Pazer, 1994; Mirtcheva & Powell, 

2009; Poppendieck, 2010). Mirtcheva and Powell (2009) find poor students’ participation rates are 

lower in schools with fewer poor students, and older students are less likely to participate compared to 

younger students. These considerations may explain why, in some districts, over 10 percent of income 

eligible students are not certified for free or reduce-priced meals (Domina et. al., 2018). However, recent 

research finds that expanding the availability of free meals, through programs such as UFM, increases 

participation (Leos-Urbel, Schwartz, Weinstein, & Corcoran, 2013; Schwartz & Rothbart, 2020; Ruffini, 

forthcoming). 

According to the USDA, participation in school food – and the HHFKA (2010), in particular – 

“improves nutrition and focuses on reducing childhood obesity” (The White House Task Force on 

Childhood Obesity, 2010). Empirical evidence on the nutrition of school food programs is largely 

positive: the nutritional quality of school meals is usually higher than alternatives (Caruso & Cullen, 2015; 

Cohen et al., 2014; Farris et al., 2015; Smith 2017) and expanding availability of school meals improves 

child nutrition (Bhattacharya, Currie, & Haider, 2006; Gundersen, Kreider, & Pepper, 2012). However, 

evidence on child obesity, a central public health concern, is mixed. Some find that participation in NSLP 

increases primary school student obesity (Millimet, Husain, & Tchernis, 2010; Schanzenbach, 2009). 

Those that have examined the impacts of expansions in the availability of free school meals, however, 

mostly find null effects (Corcoran, Elbel, & Schwartz, 2016; Kitchen et al., 2013; Schwartz & Rothbart, 
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2020). One potential explanation for the mixed evidence is that some students experience nutritional 

improvements, while others may double up on meals, increasing total caloric intake and exacerbating 

childhood obesity.  Another explanation is that context matters, particularly as it relates to the 

availability and nutritional quality of alternatives to school food. 

There is growing evidence on the relationship between schools, environment, and student weight 

outcomes. As an example, existing research finds school food programs have null if not beneficial impacts 

on student obesity (Corcoran, Elbel, & Schwartz, 2016; Kitchen et al., 2013; Schwartz & Rothbart, 

2020; Davis & Mussadiq, 2019). As for CEP in particular, Davis and Musaddiq (2019) find CEP 

adoption in Georgia schools increases the share of students in the “healthy” BMI range.  Using NYS 

Student Weight Status Category Reporting System (SWSCRS) – data which we also use – Dwicaksono, 

et al. (2018) explore the environmental and policy correlates of district-level obesity rates, finding 

suggestive evidence that the obesity of secondary school students is more sensitive than primary school 

students. The authors offer descriptive evidence that rural districts have higher primary school obesity 

rates than metropolitan districts and that obesity is more strongly correlated with fast-food restaurant 

density among secondary students than primary students (perhaps due to differences in food 

consumption patterns). 

Recent research documents positive effects of CEP on a range of student academic and 

disciplinary outcomes (Ruffini, forthcoming, Gordon & Ruffini, 2019; Kho, 2018-working paper; 

Comperatore & Fuller, 2018). Kho (2018) utilizes CEP adoption in South Carolina to find a 0.03-0.04 

standard deviation improvement in elementary student math scores. Ruffini (forthcoming) utilizes the 

cross-state variation in the timing of CEP eligibility and finds math performance increases by 0.02 

standard deviations in districts with the largest shares of students with CEP. Gordon and Ruffini (2019) 
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similarly investigates the effects of CEP but on suspension rates from the Civil Rights Data Collection 

and finds modest reductions in elementary and middle but not high school suspensions. Overall, research 

finds null or modest decreases in student absences post CEP adoption (Comperatore & Fuller, 2018; 

Kho, 2018). 

The growing research on academic outcomes has not, however, been matched by evidence on 

what school districts pay for UFM, much less CEP.  One notable exception is Leos-Urbel et al. (2013) 

which estimates the user fee revenue lost from providing roughly 3.5 million free breakfasts at 

approximately $300,000 in 2004. They did not, however, examine any costs or savings due to changes 

in administrative costs associated with the collection and processing of breakfast fees, the economies of 

scale, or changes in costs of providing a larger number of meals.  

A technical report from the NYC Independent Budget Office (IBO) sheds some light on the 

monetary implications of adopting CEP. The IBO examined the NYC school lunch program’s current 

costs, as well as the cost of expanding UFM under Provision 2 and CEP from stand-alone middle schools 

to all elementary schools in NYC (NYCIBO, 2017). Using the citywide ISP rate, the IBO finds expanding 

CEP to elementary schools at the given participation rates and prices would cost NYC $5.2 million – an 

amount greater than the cost of traditional NSLP but less than other provisions, such as Provision 2.  

IV. Conceptual Issues and Hypotheses  

Eliminating school lunch fees through CEP is likely to affect student weight and district finances 

through two key mechanisms. First, eliminating school food fees may spur participation in both breakfast 

and lunch, as families choose school food over alternatives that they would have to pay for. Second, the 

promise of consistent and free meals may increase attendance as students attend school to participate in 
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lunch and/or breakfast. That said, high baseline attendance rates leave little room for improvement, and 

it may not be possible to identify a meaningful effect. 

If school meals are more nutritious than the average alternative, as indicated by previous research 

(Caruso & Cullen, 2015; Cohen et al., 2014; Farris et al., 2015), then an increase in participation in 

school food induced by CEP should reduce the incidence of obesity (or overweight), with the magnitude 

of the effect varying with the change in participation and the characteristics of the foregone alternative 

food. This suggests effects will vary with the district/school context and characteristics of the students.  

Thus, effects are likely to vary by age: older students are likely to be more sensitive to price changes and 

the stigma associated with free school food and more likely to rely on unhealthy alternatives (like fast 

food) in the absence of school food. Therefore, effects are likely to be larger in districts implementing 

CEP in schools serving older grades. Notice that student weight outcomes will also depend upon the 

change in participation rates in both breakfast and lunch.  

As for finances, the direct effect of eliminating school meal fees will be a reduction in local school 

food revenues (i.e., meal fees previously collected from paying students) and increases in federal school 

food revenues (i.e., reimbursements). Further, if participation increases, as expected, food expenditures 

should increase – both overall and per pupil. That said, there may be reductions in food expenditures per 

meal, consistent with economies of scale. Finally, increases in breakfast and lunch participation will 

increase federal subsidy revenues per pupil (due to increased meals served).  

The impact of CEP on revenues and expenditures, therefore, will depend upon the share of 

students eligible for free lunch (ISP); the user fees (prices) paid for breakfast and lunch by reduced price 

and “full price” students; the change in participation/utilization for each of these groups in breakfast and 

lunch; the federal reimbursement rates (which vary by meal type); and changes to the costs of inputs used 
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(ex. less expensive ingredients or lower prices). For example, as noted previously, changes in total food 

revenues per pupil will depend on federal reimbursements per meal, which under CEP is a direct function 

of the reimbursement price (one for lunch and another for breakfast) and the ISP rate (multiplied by a 

factor of 1.6).4 Mathematically, districts with ISPs greater than 62.5 percent get reimbursed at the full 

federal rate for each breakfast and lunch served. Districts with ISPs below that ISP rate, however, are 

essentially only reimbursed for a fraction of each meal. The size of the revenue gap to be filled will also 

depend, in part, on lost user fees previously charged to students paying “full” and reduced prices for 

breakfast and lunch, the federal reimbursement rate for free and reduced meals, and the participation rate 

in breakfast and lunch. In fact, even districts with ISPs above 62.5 might lose net revenues, because they 

might have previously set the full price lunch (or breakfast) above the federal subsidy for free meals 

(which was $3.40 per lunch in 2019). If, for any of the above reasons, lost user fee revenues are greater 

than additional revenues from federal reimbursements, some worry districts will fill these gaps by 

reallocating funds previously used for classroom instruction.  

There could, however, be unintended consequences of CEP’s reimbursements. First, school 

districts may respond to the more generous increases in federal reimbursement revenues by reducing 

local or state support (as Gordon (2004) found that increases in federal Title I funding crowded out state 

and local revenues). Second, the switch to direct certification required under CEP may undercount the 

share of economically disadvantaged students in the district since direct certification identifies only those 

eligible for free lunch while missing those that would have been eligible for reduced-price meals. Further, 

direct certification’s reliance on SNAP and TANF data may undercut a district’s ability to count 

                                                           
4 Algebraically, under the CEP, federal food revenue per pupil, R, is: R = (FRS X ISP X 1.6) X M, where FRS is the Free Rate 
Subsidy, ISP is the identified student percentage, and M is the meal participation rate. Since FRS and M differ for breakfast 
and lunch, we estimate separate effects on participation rates for breakfast and lunch. 
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economically disadvantaged undocumented immigrants. If, post-CEP, districts use direct certification 

instead of traditional meal forms to count the share of students who are economically disadvantaged, 

districts may undercount the share of economically disadvantaged students in the district, reducing their 

Title I funding. 

Urbanicity is likely to influence the impact of CEP on fiscal and weight outcomes. Rural districts 

have higher overall participation rates, fewer certified poor students, higher participation rates among 

full-price students, and fewer alternatives to school food. Therefore, rural districts may experience 

greater reductions in local school food revenue, as well as greater reductions in student obesity. 

Moreover, food preparation costs likely vary with labor costs, which are typically higher in urban areas. 

Thus, food expenditures are likely to be greater in urban area districts. Weight outcomes will, again, vary 

based on the nutritional quality of alternatives to school meals, which may very well vary between urban 

settings (where students have ready access to commercial vendors like restaurants) and rural settings 

(where these options may be far away). 

Lastly, effect sizes likely depend on the extent to which CEP is implemented across schools 

within a district. While some districts implement district wide, affecting all students, others selectively 

implement CEP in only some of their schools. We expect larger effects in districts that implement CEP 

districtwide, compared to those that selectively implement CEP. 

V. New York State and CEP 

As shown in Figure 1, CEP became available in NYS in 2013 and expanded rapidly across the 

state. By 2018, 97 of the 698 districts in NYS had at least one CEP school (Figure 2), and as of 2019, 

over 90 percent of eligible NYS schools offered UFM under CEP (FRAC, 2019). Not only did CEP 



13 
 

expand across the state, Figure 3 demonstrates how implementation spreads within NYS districts. NYS 

districts implement CEP in one of three ways. Some districts implement CEP districtwide, in which all 

schools in the district adopt CEP in the same year. Other districts selectively implement CEP in some but 

not all schools within the district. These districts often target schools serving primary grades where school 

food participation rates are already relatively high compared to secondary grades. Still, other districts 

begin with selective implementation and gradually adopt CEP districtwide over time.  

NYS districts from all urbanicities – metro, town, and rural – adopt CEP. Rural districts serve fewer 

students and therefore have fewer schools. Consequently, rural districts are more likely to implement 

CEP districtwide. It is likely that districts in which more students are exposed to CEP experience larger 

impacts, whereas districts that selectively implement CEP will display attenuated effects. For example, 

we anticipate smaller district-level effects in districts that opt for selective implementation (e.g., 50 

percent of its students) compared to districts with districtwide implementation (100 percent of its 

students).  

VI. Data, Measures, and Samples 

Data 

We use longitudinal, district- and school-level data from the NYS Education Department 

(NYSED) spanning 2010-2018. These data include enrollment by grade, attendance rates, student 

characteristics such as percent of students with disabilities (SWD), English language learners (ELL), free 

lunch certified eligible (FL), and students by race/ethnicity (black, white, Hispanic, or Asian/Other).5 We 

link this panel to new school meal data provided by the NYSED’s Child Nutrition Knowledge Center, 

                                                           
5 Students with disabilities data are unavailable at the school level. 
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including year of each district’s (school’s) CEP adoption and the number of breakfasts and lunches served 

by school and year. 6  

We match these data to new, biannual, district-level measures of student obesity surveillance 

data from the NYS Department of Health (NYSDOH) Student Weight Status Category Reporting 

System (SWSCRS). Maintained by NYSDOH’s Center for Community Health, Division of Chronic 

Disease Prevention, SWSCRS was created to support state and local efforts to monitor long-term trends 

in childhood obesity in NYS school districts, excluding NYC (Dwicaksono et al, 2018). These weight 

outcome measures follow the Centers for Disease Control’s guidelines and track the proportion of 

students who are overweight (BMI exceeding 85th percentile for the same age and sex nationally) and 

obese (BMI exceeding 95th percentile nationally). SWSCRS reports the proportions of overweight and 

obese students, aggregated by school district, based on schools’ reports on student counts in each weight 

status category by grade group and sex (Dwicaksono et al, 2018). Since 2010, districts report biannual 

BMI measures based on mandatory student health forms for selected grades (i.e., “primary:” Pre- 

Kindergarten, Kindergarten, 2nd, and 4th, and “secondary:” 7th and 10th).7  

Finally, we link this to district financial data from the Common Core of Data Financial (F33) 

surveys. The F33 surveys include local, state, and federal school food revenues, personnel and total 

school food expenditures, instructional expenditures, Title I revenues, and NCES urbanicity 

                                                           
6 The NYSED’s Child Nutrition Knowledge Center data includes public schools, nonpublic schools, schools that 
opened/closed, and childcare centers. We use CEP schools that match SRC school data, including 2,890 NYS public schools 
in 97 public school districts.  
7 Students’ health forms are completed by a physician and then submitted to the school. In the absence of submitted health 
forms, the school nurse completes it. The school nurse then tallies counts of students overweight and obese by grade (i.e. 
primary and secondary grades) and sends the information to the district office. The district office, using a tally system, counts 
the share of students who are obese and/or overweight.  
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classifications. These classifications use Census definitions to divide districts into four categories: city, 

suburban, town, and rural.8  

Measures 

 Our binary treatment indicator, CEP, takes a value of one if any school within the district offers 

UFM through CEP. In our analyses that use school level data, CEP equals one if the school offers UFM 

through CEP.   A continuous measure of treatment, PCT_CEP, is the percentage of students in the district 

enrolled in a school offering UFM through CEP. This variable captures the degree of CEP implementation 

– from selective to districtwide – within a district.   We define Districtwide which takes a value of 1 if the 

district has CEP in every school (100 percent implementation) and 0 if the implementation is selective, 

that is, PCT_CEP is less than 100. 

District characteristics include the percentage of students who are SWD, ELL, FL, black, 

Hispanic, and Asian/other.9 We create three indicator variables capturing district urbanicity as Metro 

(cities and suburban districts), Town, or Rural based upon NCES district locale designations. We 

combine cities and towns due to similarities between the two in our sample.10 

                                                           
8 “Urbanized area,” have populations of 50,000 or more, and “urbanized clusters,” have populations between 5,000 and 
50,000. City school districts are located inside both an urbanized area and a principal city. Suburb school districts are located 
inside an urbanized area, but outside of a principal city. Town school districts are located inside urban clusters, and Rural school 
districts are located outside of urban clusters. 
9 We use the share of students certified for free meals and not the share of students certified for reduced-price meals. Upon 
CEP adoption, all students receive free meals, eliminating the incentive for reduced-price students to turn in lunch forms. 
Indeed, when we estimate the effect of CEP adoption on the percent of free lunch students and reduced-price lunch students 
separately, we find no effect on the percent of free lunch students and a negative and statistically significant effect on the 
share of reduced-price lunch students – making the share of reduced-price students endogenous to CEP adoption. 
10 The poor suburbs near a city are often quite similar to the city itself and CEP eligible districts have high concentrations of 
poor children by design. These districts are observationally similar. 
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School breakfast (lunch) participation, Bfast (Lunch), is measured as the total number of 

breakfasts (lunches) served divided by enrollment and the 183 school days in the year.11 This captures 

the average share of days a student participates in school breakfast (lunch).  Attd Rate is the district or 

school attendance rate.  

We have two weight outcomes - the percentage of students that are overweight (%Overwgt) 

and the percentage that are obese (%Obese) – measured at both the district level and separately for 

primary and secondary grades. There are two measurement challenges to using the NYSDOH SWSCRS 

weight outcome data. First, the measures are collected in September of each year, so that the outcomes 

are more akin to end of year measures for the prior academic year than for the ensuing school year. Thus, 

we link the treatment status for t-1 to the weight outcomes measured in year t.12 Second, obesity and 

overweight rates are measured biannually – half of districts each year – rather than annually; further, we 

do not know the district-specific reporting year. We proceed by assigning weight outcomes to the first 

year of each two-year cycle, and explore the sensitivity of our results to alternative assumptions 

described below.13  

Our fiscal outcomes include those related to revenues from school food services (LocalRev, 

StateRev, FederalRev, and TotalFoodRev), expenditures on school food services (TotalFoodExp and 

PersonnelExp), and instructional expenditures (InstSalaries, InstBenefits, and InstTotal). We calculate 

                                                           
11 Enrollment includes total pre-kindergarten, K-12, and ungraded enrollment for each district or school. 
12 Student characteristics in year t reflect the characteristics of students in the academic year in which weight measures were 
taken, as opposed to t-1, which reflects the characteristics of the student population at the time of treatment.  
13 We assign student weight measures to the second of each two-year cycle as a robustness check and, as expected, find no 
effects. Results available upon request. 
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district revenues and expenditures per pupil (or per meals served), dividing total revenues earned or 

expenditures incurred by total district enrollment (or total meals served).14  

District Panel 

   Our analyses rely upon two data sets: (1) a district panel, which is our primary analytic sample 

to assess impacts of CEP on district fiscal and student weight outcomes, and (2) a school panel, which we 

use to explore the mechanisms, namely school meals participation and attendance. Our district panel 

includes data on school district characteristics, finances, and school food utilization and policy (CEP 

adoption). 

We restrict our district panel to 93 “Ever CEP” independent districts that adopt CEP in at least 

one school between 2013 and 2018.  This excludes dependent school districts, NYC and the “Big 4” city 

districts (Buffalo, Rochester, Syracuse and Yonkers), because they operate quite differently than other 

districts and because they are disproportionately poor, non-white, and large.15 The resulting analytic 

sample has 740 observations over 8 years.16 As shown in Table 1, students in Never CEP districts are 

less likely to be FL, white, overweight, or obese than students in our analytic sample. Moreover, Never 

CEP districts earn less in school food revenues and accrue fewer expenditures per pupil than districts in 

our analytic sample. 

Prior to the implementation of CEP, overweight and obesity are common in our sample districts: 

roughly two in five students were overweight and one in five obese.  An average of roughly two thirds 

                                                           
14 All dollar amounts are adjusted for inflation using CPI-Urban to 2017 dollars.  
15 The average “Big 4” district is larger (by an order of magnitude), disproportionately poor, non-white, and receives less local 
and more federal school food revenue than districts in our analytic sample. 
16 The analytic sample excludes charter schools, NYS Boards of Cooperative Educational Services (BOCES), four districts 
that consolidated in 2014, and one special education district as they do not reflect the typical, NYS district.  
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participate in school lunch and one quarter in school breakfast.  Attendance is high with an average 

attendance rate of 94 percent. As for finances, these districts spend an average of $467 per pupil for 

school food but only earn $405 per pupil in total school food revenues – resulting an almost $60 per pupil 

deficit in the absence of CEP. 

Among districts in our analytic sample, metro districts are larger (5,424 students), poorer (53.4 

percent FL), and less white (47.5 percent) compared to town (2,163, 46.8 percent, and 74.8 percent, 

respectively) and rural (1,005, 42.6 percent, and 93.1percent, respectively) districts. Rural districts 

have fewer free lunch certified students, but higher participation (28.6 percent in breakfast; 66.8 percent 

in lunch) and attendance (94.8 percent) rates than metro (23.8 percent, 60.0 percent, and 92.8 percent, 

respectively) and town (24.2 percent, 61.9 percent, and 93.8 percent, respectively) districts. Rural 

districts also earn the most local food revenue ($155.83 per pupil) and spend the most on food services 

($510.85 per pupil) compared to metro ($85.27 and $420.50, respectively) and town ($116.53 and 

$457.11, respectively) districts.17 Furthermore, the average school food deficit (total food revenues per 

pupil minus expenditures per pupil) in metro districts is about half of that in town and rural districts 

($35.31 versus $69.20 or $73.26). 

School Panel 

We use panel data on school characteristics, attendance, and school food utilization and policy 

(CEP adoption) to probe the underlying mechanisms: meal participation and attendance rates.18 Our 

                                                           
17 Mechanically, this could mean they charge and spend more on a per meal basis, or that a higher share of students partakes 
in the school meals programs or a combination of the two.  
18 Student weight data is unavailable at the school level. Meals served data is available at the school level and is aggregated to 
the district level for district analysis. There are 27 schools in 10 districts in our Ever CEP school sample that report meals 
served under two different meals programs (CEP and traditional meals programs), which could occur for a number of reasons, 
including instances in which CEP is offered to some grades and not others, when the program is added mid-year, or other 
processing or administrative reasons. We remove these schools from our analysis.  
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school sample includes schools that adopt CEP between 2013 and 2018 and includes 321 continuously 

open schools in 87 districts.19 We assign each school to one of the following mutually exclusive grade 

levels (1) primary (enrolls 10 or more students in either 2nd or 4th grade) or (2) secondary (enrolls 10 

or more students in 7th or 10th grade).20 Since many districts have more than one CEP school, the school 

panel has a larger number of observations than the district panel, potentially increasing power.  Further, 

school level data allow us to more precisely identify the schools (and students) who receive the CEP 

treatment – potentially improving the precision of our estimates. 

VII. Empirical Strategy 

We exploit the staggered adoption of CEP over time to estimate the effect of CEP on student 

weight outcomes, consequences for district revenues and expenditures related to school food programs, 

and the underlying mechanisms such as meal participation and attendance. We use a district fixed effects, 

difference-in-differences specification linking outcomes to CEP status and a set of time-varying district 

characteristics.  

Mechanisms 

Before turning to estimating impacts on obesity and revenues, we examine the effect of CEP on 

participation. Notice there may differences in the participation response for breakfast and lunch, and 

there are differences in the reimbursement rates for those meals. Thus, we examine breakfast and lunch 

                                                           
19 We also exclude schools in four districts that consolidated in 2014 and schools in the special education district. We exclude 
26 Ever CEP schools that are not continuously open and 34 schools in 24 districts with implausibly high meal participation 
rates (see footnote 18). Furthermore, we exclude schools in three districts whose meals served data is only available at the 
district level. Of the “missing” six districts in the school panel (87 versus 93): four districts have only one CEP school and that 
school in each district has unreliable participation rates, three districts’ meal participation data is only available at the district 
level, and one of these three districts has only one CEP school, which is not continuously open. We find consistent results when 
we restrict the district analysis to districts that are observed in the school-level panel. 
20 Four “Elementary-Middle” schools and eight “K-12” schools are not included in these analyses.  
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participation separately. In a different vein, both weight outcomes and spending patterns may depend 

upon student attendance, which we also examine before turning to impact estimates. We begin by 

estimating the effect of CEP on breakfast and lunch participation and attendance using the district panel 

as: 

where 𝑌𝑌𝑑𝑑𝑑𝑑  is a vector of outcomes including Bfast, Lunch, and Attd Rate for district d, in year t. X’dt is a 

vector of district characteristics, including SWD, ELL, FL, black, Hispanic, or Asian/Other. 𝛾𝛾𝑑𝑑 and µ𝑑𝑑  are 

year and district fixed effects. 𝛽𝛽1 reflects the effect of CEP on meal participation and attendance. All 

models are weighted by enrollment and we use robust standard errors clustered by district. We estimate 

the same model using school-level data and school (rather than district) fixed effects. 

We then re-estimate the models using an event study specification, substituting a set of indicator 

variables capturing the number of years prior to (or following) the adoption of CEP in the district for CEP. 

That is, we use CEP YEAR, a vector of variables that capture the time between the current academic year 

(t) and the first year a district (or school) offers CEP.  

These models will shed light on any pre-trends in attendance or participation in school food prior to the 

adoption of CEP and/or the evolution of both following adoption. 

Obesity Impacts 

Our weight outcomes models are similar to our baseline models. We estimate the following 

model: 

𝑌𝑌𝑑𝑑𝑑𝑑 = 𝛽𝛽0 + 𝛽𝛽1𝐶𝐶𝐶𝐶𝐶𝐶𝑑𝑑𝑑𝑑−1 + 𝐗𝐗’𝐝𝐝𝐝𝐝β2 + 𝛾𝛾𝑑𝑑 + µ𝑑𝑑 + 𝜀𝜀𝑑𝑑𝑑𝑑                                    (3) 

𝑌𝑌𝑑𝑑𝑑𝑑 = 𝛽𝛽0 + 𝑪𝑪𝑪𝑪𝑪𝑪 𝒀𝒀𝒀𝒀𝒀𝒀𝒀𝒀′𝒅𝒅𝒅𝒅𝛽𝛽1 + 𝐗𝐗’𝐝𝐝𝐝𝐝β2 + 𝛾𝛾𝑑𝑑 + µ𝑑𝑑 + 𝜀𝜀𝑑𝑑𝑑𝑑                              (2) 

𝑌𝑌𝑑𝑑𝑑𝑑 = 𝛽𝛽0 + 𝛽𝛽1𝐶𝐶𝐶𝐶𝐶𝐶𝑑𝑑𝑑𝑑 + 𝐗𝐗’𝐝𝐝𝐝𝐝β2 + 𝛾𝛾𝑑𝑑 + µ𝑑𝑑 + 𝜀𝜀𝑑𝑑𝑑𝑑                                    (1) 
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where 𝑌𝑌𝑑𝑑𝑑𝑑  is a vector of variables reflecting weight outcomes for district d, in year t, including %Overwgt 

and %Obese across all grades in a district, as well as by primary and secondary grades, separately. 

𝐶𝐶𝐶𝐶𝐶𝐶𝑑𝑑𝑑𝑑−1 takes a value of 1 if district d has CEP in year t-1. For the reasons discussed in the data section, 

our data set includes observations for academic years 2011, 2013, 2015, and 2017 only for these 

models (that is, the odd years only). We cluster standard errors by district and use analytic weights for the 

number of students enrolled in measured grades in the district.21 Our coefficient of interest, 𝛽𝛽1, reflects 

the impact of CEP on weight outcomes.  

Fiscal Impacts 

We then estimate the effect of CEP on local, state, federal, and total school food revenues, 

personnel and total school food expenditures, and instructional expenditures (salaries, benefits, and 

total) per pupil, as well as per meal served at the district level, using:  

where 𝑌𝑌𝑑𝑑𝑑𝑑  reflects the vector of fiscal outcomes, and 𝛽𝛽1 equals the effect of CEP on each fiscal outcome. 

Again, we also estimate an event-study specification, similar to Equation 2. 

Exploring Heterogeneity in Context 

 To explore potential heterogeneity in effects by urbanicity, we introduce interactions between 

𝐶𝐶𝐶𝐶𝐶𝐶𝑑𝑑𝑑𝑑  and our urbanicity indicators (Metro, Town, and Rural). Finally, we explore how effects vary with 

the extent of implementation by replacing 𝐶𝐶𝐶𝐶𝐶𝐶𝑑𝑑𝑑𝑑  with 𝐶𝐶𝐶𝐶𝑃𝑃_𝐶𝐶𝐶𝐶𝐶𝐶𝑑𝑑𝑑𝑑 , the percentage of students in the 

                                                           
21 That is, enrollments in Pre-K, K, 2nd, and 4th grade for primary and 7th and 10th grade for secondary. 

𝑌𝑌𝑑𝑑𝑑𝑑 = 𝛽𝛽0 + 𝛽𝛽1𝐶𝐶𝐶𝐶𝐶𝐶𝑑𝑑𝑑𝑑 + 𝐗𝐗’𝐝𝐝𝐝𝐝β2 + 𝛾𝛾𝑑𝑑 + µ𝑑𝑑 + 𝜀𝜀𝑑𝑑𝑑𝑑                                    (4) 
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district attending a CEP school, and 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝑑𝑑𝑑𝑑, an indicator for districtwide implementation, 

capturing potential ceiling effects: 

Here, β1 provides estimates of the effect of changes in the extent of CEP implementation within a district 

on outcomes. 

VIII. Results 

Mechanisms 

 As shown in Table 2, we find CEP increases average district participation in breakfast and lunch 

by 7.72 and 6.58 percentage points, respectively.  Breakfast effects are larger for primary schools, 

increasing breakfast in primary schools by 11.49 percentage points, more than double that of secondary 

schools – 4.66 percentage points. However, CEP increases Lunch in both primary and secondary schools 

by approximately 8.50 percentage points. In terms of changes over base participation rates, CEP 

increases Bfast and Lunch in primary schools by 33 and 12 percent, respectively, and 31 and 15 percent 

in secondary schools, respectively. We find no effects of CEP on attendance rates nor do we find 

differential effects by school level.  

Turning to the event study results shown in Figure 4, we find no evidence of pretrends – that is, 

there are no statistically significant effects in years prior to CEP adoption – for any outcomes. District 

results in Panel A show that the effects of CEP on Bfast and Lunch increase over time. However, Panels 

B and C, estimated with the school-level panel, show relatively constant participation effects in the years 

post CEP adoption. This seemingly contradictory result would be consistent with within-district 

expansions of implementation from selective towards districtwide. As it turns out, two-thirds of districts 

𝑌𝑌𝑑𝑑𝑑𝑑 = 𝛽𝛽0 +  𝛽𝛽1𝐶𝐶𝐶𝐶𝑃𝑃_𝐶𝐶𝐶𝐶𝐶𝐶𝑑𝑑𝑑𝑑 + 𝛽𝛽2𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝑑𝑑𝑑𝑑 +  𝐗𝐗’𝐝𝐝𝐝𝐝β3 + 𝛾𝛾𝑑𝑑 + µ𝑑𝑑 + 𝜀𝜀𝑑𝑑𝑑𝑑              (5) 
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begin with selective implementation and expand – some eventually to districtwide CEP. Moreover, 

Figure 3 shows the share of students exposed to CEP grows in the years following initial district 

implementation, expanding from about 70 percent of students in the year of CEP adoption to 90 percent 

of students two years later. While at first glance increases in participation in post-CEP years (Panel A) 

suggests students might become more comfortable with school meals over time, our other results suggest 

that the growing impacts on participation can be fully explained by the expansion of CEP to more schools 

and students within CEP districts.  

Obesity Impacts 

As shown in Table 3, we find CEP decreases the percentage of obese students in secondary 

grades by 1.83 percentage points.  The effect is substantively meaningful: 23.5 percent of secondary 

students were obese in 2012, translating to a 7.8 percent decrease in the prevalence of obesity.22 None 

of the other results are statistically significant. That is, we find no statistically significant effects for 

students in primary grades. Our results are consistent with the hypothesis that greater responsiveness to 

price changes and reliance on less healthy alternatives to school food among secondary school students 

will yield larger effects.   

Fiscal Impacts 

Of note, Ever CEP districts run deficits in their school food programs prior to CEP (in 2012), with 

mean deficits of $60 per pupil. (See Table 1; $404.85 and $466.90 of total food service revenues and 

expenditures, respectively.) As shown in Table 4 Panel A, CEP decreases local food revenues by an 

average of $23.90 per pupil (column 1), which would exacerbate deficits on its own. However, this loss 

                                                           
22 The structure of the health outcomes data allows for only four-year observations, preventing us from executing an event 
study design similar to what we later perform for meal participation and attendance rates. 
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in revenues is more than offset by the $72.96 per pupil increase in federal food revenues (column 3). 

Furthermore, we find no effect on state school food revenues – suggesting that federal reimbursements 

for CEP do not crowd out state funding for school food.  

While the above results show CEP increases total food revenues on average (by $51.76 as 

shown in column 4 of Table 4 Panel A), it is still possible that deficits are exacerbated by increased 

expenditures resulting from higher participation rates. However, total food expenditures increase by only 

$38.23 per pupil (column 6), which is less than the increase in total school food revenues per pupil. In 

fact, it appears that CEP closes the $60 per pupil school food deficit that existed in 2012 by 

approximately $14 per pupil, with no consequences for instructional expenditures (columns 7-9).  

We then explore consequences on a per meal basis in Panel B of Table 4. CEP decreases total 

revenue per meal by 18 cents per meal (column 4) but decreases expenditures per meal even faster – by 

25 cents per meal (column 6). Thus, our estimates suggest that increasing meals served helps close the 

food services fiscal deficit by about 7 cents per meal on average (at least in this range of increased 

participation). Decreases in local food revenues (20 cents per meal) drive the decrease in revenues per 

meals. Food expenditures on personnel (12 cents per meal) and non-personnel (25-12 cents per meal) 

both contribute to the decrease in expenditures per meals. These food expenditure decreases are 

consistent with increasing returns to scale – in which districts can provide more meals at a lower cost per 

meal – but might also reflect reductions in the quality of inputs (i.e., cheaper ingredients). 

Turning to the event studies, we find no evidence of pre-trends prior to CEP adoption for financial 

outcomes; no point estimate is distinguishable from zero (Figure 5). Local food revenues are pretty stable 

in the years following CEP adoption, while other fiscal outcomes grow over time. Again, this could reflect 
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expansions of implementation within CEP districts, with fiscal consequences growing with the share of 

students exposed to CEP over time (see Figure 3).  

Exploring Heterogeneity in Context 

Table 5 shows the effects by district urbanicity. We find metro and town districts respond 

similarly to CEP but impacts in rural districts are generally larger. Rural district students increase Bfast by 

almost twice as much as students in metro and town districts (column 1 of Table 5) but respond similarly 

for Lunch. As shown in columns 6 and 7, rural districts experience the largest decreases in prevalence of 

overweight and obesity in secondary grades (obesity effects in column 7 are insignificant). Once again, 

the effects on weight outcomes for primary school students are insignificant in all settings.  

Table 6 shows the effect of CEP on district financial outcomes by urbanicity. We see the largest 

decline in local school food revenue in rural districts – where a greater share of students pays for school 

meals prior to CEP. At the same time, CEP increases personnel expenditures per pupil in rural districts, 

unlike metro and town districts, likely driven by increases in participation. In the absence of CEP, metro 

districts run school food deficits of about $35 per pupil, while town and rural districts run deficits around 

$70 per pupil (Table 1). While increases in expenditures are more than offset by revenue increases in 

metro and town districts, rural districts’ school food deficit grows by roughly $30 per pupil (column 3 

minus column 5). Again, we find no effects of CEP on instructional spending by urbanicity.  

As shown in Table 7, we turn next to exploring the heterogeneity of the results across districts 

with different percentages of students exposed to CEP. We find a 10-percentage point increase in CEP 

implementation decreases the percent of overweight and obese students in secondary grades by 2.1 and 

1.5 percentage points, respectively. While insignificant, point estimates for overweight secondary 
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students in districts with districtwide implementation are larger and more negative. Effects in primary 

grades are again smaller and insignificant. 

While our event study results provide no evidence of problematic pre-trends that would 

undermine a causal interpretation of our results, we investigate empirically the extent to which 

observables predict the timing of CEP adoption, which might undermine our confidence in the causal 

interpretation. Specifically, we explore whether the timing of CEP adoption is plausibly exogenous by 

examining whether a school or district’s observable characteristics in year t predict CEP adoption in t+1. 

We restrict the sample to districts (schools) that do not have CEP in year t, using the following model: 

 

where  𝐗𝐗’𝐝𝐝𝐝𝐝 describes the previously defined district (school) characteristics and β1 reflects whether 

district (school) characteristics predict CEP adoption in the following year. Significant coefficients would 

suggest timing of CEP adoption is nonrandom. Table 8 shows district and school level results in Columns 

1 and 2, respectively. We find no evidence that district (school) characteristics predict timing of CEP 

adoption, bolstering confidence that the causal interpretation is warranted. 

 We also investigate the robustness of our findings in two sets of analyses to buttress the evidence 

for a causal interpretation.  First, we re-estimate the effects with a sample that includes the “Big 4” city 

districts, which were excluded in our preferred specifications. The results, shown in Tables A1 through 

A3 of the appendix are either consistent or stronger than those from the preferred sample. Table A1 

shows meal participation and attendance rate results are robust, Table A2 shows slightly larger effects 

for overweight and obesity, and Table A3 panels A and B show, if anything, slightly larger effects 

revenues and expenditures.  

𝐶𝐶𝐶𝐶𝐶𝐶𝑑𝑑𝑑𝑑+1 = 𝛽𝛽0 + 𝐗𝐗’𝐝𝐝𝐝𝐝β1 + 𝛾𝛾𝑑𝑑 + µ𝑑𝑑 + 𝜀𝜀𝑑𝑑𝑑𝑑                                         (6) 



27 
 

Second, we re-estimate the models with different analytic weights, using unweighted models 

instead of those weighted by students.23 The results, shown in Tables A4 through A6 of the appendix are 

consistent, with some effects even larger than those from the preferred sample. Table A4 shows meal 

participation and attendance rate results are robust, Table A5 shows slightly larger effects for overweight 

and obesity (though the effects on obesity are no longer significant), and Table A6 panels A and B show 

statistically indistinguishable or even slightly larger effects on revenues and expenditures, especially per 

meal.24  

Other Outcomes 

We explore three ancillary outcomes, Title I funding, proficiency rates in statewide English 

language arts (ELA) exams, and proficiency rates in statewide math exams.25 The Title I results address a 

widespread concern of education administrators that the shift to CEP will make it harder to identify 

economically disadvantaged students for the purpose of eligibility for Title I funding. The test results are 

intended to contribute to the growing knowledge on the effects of UFM on student academic 

performance (previously explored in Ruffini, forthcoming and Schwartz & Rothbart, 2020).  

Title I funding is provided to schools with high shares of economically disadvantaged students. 

Some worry that an unintended consequence of switching to CEP (and increasing reliance on direct 

certification of ISP students) might be reductions in Title I funding. We note, however, that districts must 

use the same method of counting the share of economically disadvantaged students for all schools in the 

                                                           
23 As noted above, our main analyses use analytic weights for the number of students related to the outcome (e.g., models 
estimating impacts on lunch participation rates are weighted by total enrollment). 
24 We also examine the robustness to restricting the district panel to the 87 districts used in the school-level analyses. Results, 
available from the authors, are substantially unchanged. 
25 For ELA and math exams, we explore effects by grade for grades 3 through 8, so we actually estimate the effects on twelve 
testing outcomes. 
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district, including both CEP and non-CEP schools.26 We test whether CEP adoption affects Title I 

revenues and find it does not. (Results available upon request).  

 We briefly examine CEP’s effect on district-level ELA and Math proficiency rates to contribute 

to the growing literature of its effects on academic outcomes. Using proficiency rates obtained from the 

NYSED Student Report Card data, we find CEP increases proficiency rates on the ELA exam by 

approximately 4 percentage points for 6th, 7th, and 8th graders (Results available upon request). We 

also find a 5-percentage point increase in Math proficiency rates among 8th grade students, but a 3-

percentage point decrease among 3rd grade math students. The remaining point estimates in other 

grades are small and statistically indistinguishable from zero. That is, consistent with previous research, 

we find some evidence CEP improves academic achievement in middle school statewide; we find no 

evidence of these improvements in elementary schools.27  

IX. Conclusion 

School food advocates claim that expanding NSLP and SBP will lead to improved cognitive 

function and, ultimately, test scores for participating students. Their claims are bolstered by the recent 

evidence that Universal Free Meals (UFM) programs have, indeed, improved student academic and 

behavior outcomes. That said, critics worry that expanding such programs will exacerbate weight 

problems among school children (i.e., obesity and overweight) and place additional financial burdens on 

                                                           
26 Districts that include both CEP and non-CEP schools can choose to use 1) direct certification times the 1.6 multiplier for 
CEP schools and free and reduced-price lunch forms for non-CEP schools, 2) direct certification numbers times the 1.6 
multiplier for both CEP and non-CEP schools, or 3) direct certification numbers for both CEP and non-CEP schools without 
the 1.6 multiplier (CRS, 2016). 
27 This period saw a large increase in students opting out of the standardized testing regime as well as changes in NYS 
standards for both the ELA and Math exams. If these changes affect early (or late) adopting districts more than late (or early) 
adopters, then the estimates for effects on achievement would have to be interpreted with caution. 
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school districts. There is, however, little evidence on these unintended and potentially negative effects 

of the large – and growing – expansion of UFM under the Community Eligibility Provision (CEP). The 

rapid expansion of CEP to a majority of eligible U.S. schools as of 2019, makes empirical evidence on 

these effects critical to policymakers as they consider how to best manage this program going forward. 

This paper aims to provide credibly causal estimates of the effect of CEP on student weight outcomes 

and district fiscal consequences, as well as the key drivers of such effects, including school meal 

participation and attendance, by exploiting the staggered adoption of CEP throughout NYS districts and 

schools. 

We find CEP increases student participation in school breakfast and lunch with no effect on 

attendance rates. Students in primary grades increase participation in breakfast at almost twice the rate 

of students in secondary grades, however all students increase participation in school lunch by 

approximately 8.5 percentage points. These increases in participation begin post CEP implementation 

and grow as districts gradually move from selective to districtwide implementation.  

We find no evidence of deleterious effects of CEP on student weight. We find no effects on 

weight outcomes for primary students, despite large increases in school meals participation in those 

grades. Moreover, we find CEP reduces obesity in secondary grades with largely negative, albeit 

statistically insignificant, point estimates on other weight outcomes. The differences in effects by grade 

level may reflect biological differences between older and younger children or that the food eaten by 

secondary school students in the absence of CEP is less healthy than that among primary school students. 

Previous research also suggests that the obesity of secondary school students is more sensitive to the 

food environment than primary school students, perhaps due to differences in food consumption 

patterns (for example, Dwicaksono, et al. 2018 find this pattern in New York State school districts).  
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We further find that CEP reduces local food revenues (i.e., loss of meal fees) while increasing 

federal food revenues (i.e., reimbursements) and total food expenditures per pupil. By offering free meals 

to all students, CEP districts lose local school food revenue previously collected from students paying for 

full or reduced prices for meals. However, these costs are offset by the federal government, which pays 

districts for the number of meals equal to 1.6 times the district’s ISP. CEP reduces both revenues and 

expenditures per meal – consistent with producing more meals for less. Some worry that districts 

struggling to cover gaps in revenues and expenditures may dip into instructional expenditures. We find 

no evidence of CEP reducing funds meant for the classroom.  

There is widespread concern over performance and financial viability of rural districts. We find 

effects of CEP vary depending on district urbanicity, perhaps due to differences in the types of students 

served, baseline participation rates, availability of alternatives, and/or cost of living. Rural districts 

appear to be more responsive to CEP and experience larger impacts for almost all significant outcomes. 

This is likely because rural districts are more prone to implement CEP districtwide, have higher baseline 

participation rates, and have fewer alternatives to school food. Likely for these same reasons, however, 

CEP increases the size of school food program deficits in rural districts by $30 per pupil. Conversely, CEP 

helps close school food program deficits in metropolitan and town districts. This may lead to increased 

concerns over the fiscal condition of rural districts, who must find a way to cover these gaps. States may 

want to consider providing financial assistance to CEP-adopting rural districts to help them address the 

increased financial burden. Finally, we examine heterogeneous effects of CEP by implementation 

patterns and find wider implementation leads to more substantial effects. 

This paper provides evidence that will likely assuage critics’ worries, demonstrating that not only 

does UFM via CEP have no deleterious effects on student weight, it actually improves weight outcomes 
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for students in secondary grades while increasing participation rates, and, on average, covering potential 

CEP-induced gaps in school food revenues and expenditures. These effects vary by level of 

implementation and urbanicity – something for those making the decisions to adopt such policies to 

consider given their particular context.  



32 
 

References 

Akin, J. S., Guilkey, D. K., Popkin, B. M., & Wyckoff, J. H. (1983). The demand for school lunches: An 

analysis of individual participation in the school lunch program. Journal of Human Resources, 

213-230. 

Bhattacharya, J., Currie, J., & Haider S. (2006). Breakfast of champions? The School Breakfast Program 

and the nutrition of children and families. Journal of Human Resources, 41, 445-466. 

Caruso, M. L., & Cullen, K. W. (2015). Quality and cost of student lunches brought from home. JAMA 

pediatrics, 169(1), 86-90. 

Cohen, J. F., Richardson, S., Parker, E., Catalano, P. J., & Rimm, E. B. (2014). Impact of the new US 

Department of Agriculture school meal standards on food selection, consumption, and waste. 

American journal of preventive medicine, 46(4), 388-394. 

Comperatore, A. and Fuller, S.C. (2018). “Does Universal Access to Free School Meals Reduce 

Inequality in Educational Performance and Behavior?” Association of Education Finance and 

Policy Conference, Portland, Oregon. 

Congressional Research Service, (2016). 

https://www.everycrsreport.com/files/20160720_R44568_c8d73727446f14e1e8355c25

e0cb171821183ef5.pdf 

Corcoran, S.P., Elbel, B., Schwartz, A.E. (2016). The effect of breakfast in the classroom on obesity and 

academic performance: Evidence from New York City. Journal of Policy Analysis and 

Management, 35, 509-532. 

https://www.everycrsreport.com/files/20160720_R44568_c8d73727446f14e1e8355c25e0cb171821183ef5.pdf
https://www.everycrsreport.com/files/20160720_R44568_c8d73727446f14e1e8355c25e0cb171821183ef5.pdf


33 
 

Davis, W., & Musaddiq, T. (2019). Estimating the Effects of Universal Free School Meal Enrollment on 

Child Health: Evidence from the Community Eligibility Provision in Georgia Schools (February 

13, 2019). Available at SSRN: https://ssrn.com/abstract=3155354 or 

http://dx.doi.org/10.2139/ssrn.3155354 

Domina, T., Pharris-Ciurej, N., Penner, A., Penner, E., Brummet, Q., Rastogi, S., & Sanabria, T. (2018). 

Capturing more than poverty: School free and reduced-price lunch data and household income. 

Dunifon, R., & Kowaleski-Jones, L. (2003). The influences of participation in the National School Lunch 

Program and food insecurity on child well-being. Social Service Review, 77(1), 72-92. 

Dwicaksono, A., Brissette, I., Birkhead, G. S., Bozlak, C. T., & Martin, E. G. (2018). Evaluating the 

contribution of the built environment on obesity among New York State students. Health 

Education & Behavior, 45(4), 480-491. 

Farris, A. R., Misyak, S., Duffey, K. J., Mann, G. R., Davis, G. C., Hosig, K., Atzaba-Poria N., McFerren 

M.M., & Serrano, E. L. (2015). A comparison of fruits, vegetables, sugar-sweetened beverages, 

and desserts in the packed lunches of elementary school children. Childhood Obesity, 11(3), 

275-280. 

Food Research and Action Center, 2017.  http://frac.org/wp-content/uploads/CEP-

Report_Final_Links_032317-1.pdf 

Food Research and Action Center, 2019. https://frac.org/programs/national-school-lunch-program  

Glantz F.B., Berg, R., Porcari, D., Sackoff, E., & Pazer, S. (1994). School lunch eligible non-participants. 

U.S. Department of Agriculture, Food and Consumer Service, Office of Analysis and 

Evaluation. 

http://dx.doi.org/10.2139/ssrn.3155354
http://frac.org/wp-content/uploads/CEP-Report_Final_Links_032317-1.pdf
http://frac.org/wp-content/uploads/CEP-Report_Final_Links_032317-1.pdf
https://frac.org/programs/national-school-lunch-program


34 
 

Gleason, P.M. (1995). Participation in the National School Lunch Program and the School Breakfast 

Program. American Journal of Clinical Nutrition, 61, 213S–220S. 

Gordon, N. (2004). Do federal grants boost school spending? Evidence from Title I. Journal of Public 

Economics, 88(9-10), 1771-1792. 

Gordon, N., & Ruffini, K. (2019). Schoolwide Free Meals and Student Discipline: Effects of the 

Community Eligibility Provision. Education Finance and Policy, 1-50.  

Gundersen, C., Kreider, B., & Pepper, J. (2012). The impact of the National School Lunch Program on 

child health: A nonparametric bounds analysis. Journal of Econometrics, 166, 79-91. 

Gutierrez, E. (2020). The Effect of Universal Free Meals on Student Perceptions of School Climate: 

Evidence from New York City. 

Kho, A. (2018). “Free Meals for All: The effect of the community eligibility provision program in 

Tennessee.” Association of Education Finance and Policy Conference, Portland, Oregon. 

Kitchen, S., Tanner, E., Brown, V., Payne, C., Crawford, C., Dearden, L., Greaves, E., & Purdon, S. 

(2013). Evaluation of the Free School Meals Pilot: Impact Report. National Centre for Social 

Science Research and Department for Education Ref: DFE-RR227. 

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/184047/DF

E-RR227.pdf  

Leos-Urbel, J., Schwartz, A.E., Weinstein, M., & Corcoran, S. (2013). Not just for poor kids: The impact 

of universal free school breakfast on meal participation and student outcomes. Economics of 

Education Review, 36, 88-107. 



35 
 

Maurer, K. M. (1984). The national evaluation of school nutrition programs: Factors affecting student 

participation. The American Journal of Clinical Nutrition, 40(2), 425-447. 

Millimet, D.L., Husain, M., & Tchernis, R. (2010). School nutrition programs and the incidence of 

childhood obesity, Journal of Human Resources, 45, 640-654. 

Mirtcheva D.M. & Powell, L.M. (2009). Participation in the national school lunch program: importance 

of school-level and neighborhood contextual factors. Journal of School Health, 79, 485-494. 

New York City Independent Budget Office NYCIBO. (2017). If No Student Pays: Cost to Provide Free 

Lunch for All of New York City’s Elementary School Students (School Briefs) Retrieved from 

https://ibo.nyc.ny.us/iboreports/if-no-student-pays-cost-to-provide-free-lunch-for-all-of-new-

york-citys-elementary-school-students.pdf 

New York State Education Department (NYSED) Student Support Services. (2008). Education Law 

Section 903 Retrieved from: 

http://www.p12.nysed.gov/sss/schoolhealth/schoolhealthservices/s903.html 

Poppendieck, J. (2010). Free for all: Fixing school food in America. Berkeley: University of California 

Press. 

Ruffini, K. (forthcoming). Universal access to free school meals and student achievement: Evidence 

from the Community Eligibility Provision. The Journal of Human Resources. 

Schanzenbach, D. (2009). Do school lunches contribute to childhood obesity? Journal of Human 

Resources, 44, 684–709. 

Schwartz, A. E., & Rothbart, M. W. (2020). Let them eat lunch: The impact of universal free meals on 

student performance. Journal of Policy Analysis and Management, 39(2), 276-410. 



36 
 

Smith, T.A. (2017). Do school food programs improve child dietary quality? American Journal of 

Agricultural Economics, 99, 339–356 

USDA, (2019). https://www.ers.usda.gov/topics/food-nutrition-assistance/child-nutrition-

programs/national-school-lunch-program/ 

The White House Task Force on Childhood Obesity, (2010). Child Nutrition Reauthorization Healthy, 

Hunger Free Kids Act of 2010. Retrieved 3/31/2020, from 

https://www.usda.gov/media/blog/2010/12/13/president-and-first-lady-child-nutrition-bill-

basic-nutrition-they-need-learn 

 

https://www.ers.usda.gov/topics/food-nutrition-assistance/child-nutrition-programs/national-school-lunch-program/
https://www.ers.usda.gov/topics/food-nutrition-assistance/child-nutrition-programs/national-school-lunch-program/


37 
 

Figure 1: CEP Expands Rapidly Across New York State 
 

 
 

 

 
 

Note: Includes all 97 Ever CEP districts as well as NYC districts.   

2012 

2018 2017 2016 2015 

2014 2013 



38 
 

Figure 2: Number of Districts with at Least 1 CEP School  

 

Notes: Includes all 97 Ever CEP districts but excludes NYC districts.  
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Figure 3: Percent of Students Exposed to CEP by CEP Adoption Year, 
2010-2017 

 

Notes: Figure displays point estimates and 95 percent confidence intervals derived from an event study 
of Ever CEP districts from 2010 to 2017. Sample excludes NYC, “Big 4” districts (Buffalo, Rochester, 
Syracuse, and Yonkers), four districts that consolidated in 2014, and one district with incomplete data. 
Model controls for percent black, Hispanic, Asian/other, English language learners, students with 
disabilities, and free lunch students, district fixed effects, and year fixed effects. Zero (0) indicates the 
first year of CEP adoption. Negative 1 (-1) is the omitted reference category. Models use districts with 
4 or more years of pre-adoption data to identify “-4+” and 3 or more years of post-adoption data to 
identify “3+.”  
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Figure 4: Event Study Depicting Estimated Impacts of CEP on Meal 
Participation, 2010-2017 

Panel A – District:     Bfast  Lunch 

      
Panel B-Primary Schools:    Bfast     Lunch      

       
Panel C-Secondary Schools:  Bfast      Lunch 

        
Notes: Figures display point estimates and 95 percent confidence intervals derived from an event study of Ever CEP districts 
(Panel A) and schools (Panel B and C) from 2010 to 2017 for meal participation outcomes and 2010 to 2016 for attendance 
outcome. Samples exclude NYC, “Big 4” districts (Buffalo, Rochester, Syracuse, & Yonkers) and four districts that 
consolidated in 2014. The school panel includes 198 primary and 93 secondary continuously open schools that adopt CEP 
between 2013 and 2018, excluding 34 schools in 24 districts with implausibly high meal participation rates, 4 Elementary-
Middle schools and 8 K-12 schools. All models control for percent black, Hispanic, Asian/other, English language learners, 
students with disabilities (unavailable in school-level models), and free lunch students, district (school) fixed effects, and year 
fixed effects. Estimates weighted by enrollment. Zero (0) indicates the first year of CEP adoption. Negative 1 (-1) is the 
reference year. Models use districts with 4 or more years of pre-adoption data to identify “-4+” and 3 or more years of post-
adoption data to identify “3+.”   
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Figure 5: Event Study Depicting Estimated Impacts of CEP on Revenues 
and Expenditures per Pupil, 2010-2017  

  

 

 
Notes: Sample period covers 2010-2017 and includes Ever CEP districts. Sample excludes NYC, “Big 
4” districts (Buffalo, Rochester, Syracuse, & Yonkers), four districts that consolidated in 2014, and one 
district with incomplete data. All models control for percent black, Hispanic, Asian/other, English 
language learners, students with disabilities, and free lunch students, district fixed effects, and year fixed 
effects. Estimates weighted by enrollment. Revenue and expenditures data are in 2017 dollars per pupil. 
Districts missing data in select years: 1 local food revenue, 6 federal food revenue, and 4 personnel food 
expenditures. Estimates weighted by enrollment. Zero (0) indicates the first year of CEP adoption. 
Negative 1 (-1) is the omitted reference category. Models use districts with 4 or more years of pre-
adoption data to identify “-4+” and 3 or more years of post-adoption data to identify “3+.” “-4+” 
estimates suppressed.   
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Table 1: Descriptive Statistics by CEP Status, 2012 

  Ever CEP 
 Never CEP Big 4 Analytic Sample Metro Town Rural 

District Characteristics       
Demographics (%)       
   FL 23.6 74.0 47.2 53.4 46.8 42.6 
   White 84.2 19.0 72.0 47.5 74.8 93.1 
   Black 4.0 46.8 12.5 27.9 8.2 2.1 
   Hispanic 7.1 26.8 11.3 18.9 11.5 2.2 
   Asian/Other 4.6 7.5 4.0 5.5 5.3 2.6 
   ELL 1.8 11.8 3.6 7.2 2.6 0.2 
   SWD 12.1 16.2 13.8 13.8 13.2 14.3 
Public School Enrollment 2,209 26,295 2,769 5,424 2,163 1,005 
Mean Number Schools 3.9 47.5 5.2 9.0 4.6 2.7 
Pre-Treatment Outcomes       
Weight Outcomes (%)       
   Overweight 33.6 37.1 38.7 39.6 37.7 38.6 
   Obese 17.7 20.6 21.4 22.8 20.0 21.1 
Mechanisms (%)       
   Breakfast Participation 14.5 37.2 25.8 23.8 24.2 28.6 
   Lunch Participation 47.9 57.7 63.2 60.0 61.9 66.8 
   Attendance Rate 95.3 89.75 93.9 92.8 93.8 94.8 
Revenue per pupil from food (2017$)      
   Local  179.74 40.81 122.62 85.27 116.53 155.83 
   State  19.19 16.20 25.41 29.01 15.16 24.36 
   Federal  150.61 403.41 268.36 282.76 267.36 264.55 
   Total  328.57 460.42 404.85 385.19 387.91 437.59 
Expenditures per pupil on food (2017$)      
   Personnel  200.35 251.18 231.70 196.88 211.66 269.56 
   Total  378.47 500.19 466.90 420.50 457.11 510.85 
Number Districts 573 4 93 32 24 37 

Notes: Analytic Sample includes 93 districts that adopt CEP in at least one school between 2013-2018, 
and excludes NYC, “Big 4” districts (Buffalo, Rochester, Syracuse, Yonkers), four districts that 
consolidated in 2014, and one district with incomplete data.  Revenue and expenditures data are in 2017 
dollars.  
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Table 2: Estimated Impacts of CEP on Meal Participation and Attendance, 2010-2017 

 District Primary Schools Secondary Schools 
 Bfast Lunch Attd Rate Bfast Lunch Attd Rate Bfast Lunch Attd Rate 
  (1) (2) (3) (4) (5) (6) (7) (8) (9) 
CEP 7.715*** 6.584*** -0.348 11.49*** 8.511*** -0.424 4.655** 8.409*** -1.779 

 (2.282) (0.911) (0.237) (3.145) (0.977) (0.877) (1.760) (1.520) (1.433) 
          

2012 Means 25.8 63.2 93.9 34.7 70.8 93.9 14.9 57.4 92.8 
          

District Char. Y Y Y Y Y Y Y Y Y 
School FE N N N Y Y Y Y Y Y 
District FE Y Y Y N N N N N N 
Year FE Y Y Y Y Y Y Y Y Y 
          
Observations 744 744 651 1,584 1,584 1,386 744 744 651 
No Schools - - - 198 198 198 93 93 93 
No Districts 93 93 93 75 75 75 50 50 50 
R-squared 0.753 0.897 0.734 0.731 0.868 0.180 0.610 0.910 0.349 

Notes: Robust standard errors in parentheses clustered by district (*p<.10; **p<.05; ***p<.01). Sample period covers 2010 to 2017 for meal 
participation outcomes and 2010 to 2016 for attendance outcome and includes Ever CEP districts (Columns 1-3) and schools (Columns 4-9). 
Both samples exclude NYC, “Big 4” districts (Buffalo, Rochester, Syracuse, & Yonkers) and four districts that consolidated in 2014. School panel 
sample includes 198 primary and 93 secondary continuously open schools that ever adopt CEP from 2013-2018 and excludes 34 schools in 24 
districts with implausibly high meal participation rates, 4 Elementary-Middle schools and 8 K-12 schools. All models control for percent black, 
Hispanic, Asian/other, English language learners, students with disabilities (unavailable in school-level models), and free lunch students, district 
(school) fixed effects, and year fixed effects. Estimates weighted by enrollment.  
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Table 3: Estimated Impacts of CEP on Student Weight Outcomes, 2010-2017 

Notes: Robust standard errors in parentheses clustered by district (*p<.10; **p<.05; ***p<.01). Sample 
period covers 2010-2017 and includes Ever CEP districts. Sample excludes NYC, “Big 4” districts 
(Buffalo, Rochester, Syracuse, & Yonkers), four districts that consolidated in 2014, and one district with 
incomplete data. Primary refers to grades K, 2, and 4, and Secondary refers to grades 7 and 10. Weight 
outcome data assigned to the beginning of the two-year reporting cycle using last year’s treatment status. 
Estimates weighted by student enrollment in measured grades (K, 2, 4, 7, 10). All models control for a 
vector of district characteristics including percent black, Hispanic, Asian/other, English language learners, 
students with disabilities, and free lunch students, district fixed effects, and year fixed effects. Data is 
unavailable for districts with fewer than 5 students in a category. Therefore, the number of observations 
is inconsistent across outcomes.  

  

 All Grades Primary Grades Secondary Grades 
 % Overwgt % Obese % Overwgt % Obese % Overwgt % Obese 
  (1) (2) (3) (4) (5) (6) 
CEP 0.030 -0.561 0.605 -0.047 -1.689 -1.831* 

 (0.893) (0.786) (1.013) (0.912) (1.170) (1.045) 
       

2012 Means  38.7 21.4 37.7 20.7 40.9 23.5 
       
District Char. Y Y Y Y Y Y 
District FE Y Y Y Y Y Y 
Year FE Y Y Y Y Y Y 
       
Observations 368 365 364 361 361 358 
No. Districts 93 93 93 93 93 93 
R-squared 0.729 0.723 0.741 0.726 0.597 0.573 
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Table 4: Estimated Impacts of CEP on Fiscal Outcomes, 2010-2017 

Panel A: Per Pupil 

 Food Revenue Food Expenditures Instructional Expenditures 
 Local State Federal Total Personnel Total Salaries Benefits Total 
  (1) (2) (3) (4) (5) (6) (7) (8) (9) 

CEP -23.90*** -2.11 72.96*** 51.76*** 7.46 38.23*** -104.95 -63.62 -44.13 
 (3.75) (4.62) (12.25) (12.19) (5.91) (9.19) (81.61) (54.60) (145.10) 
          
2012 Means 122.62 25.41 268.36 404.85 466.9 231.7 7,186.50 3,596.41 11,726.78 
          
District Char. Y Y Y Y Y Y Y Y Y 
District FE Y Y Y Y Y Y Y Y Y 
Year FE Y Y Y Y Y Y Y Y Y 
          
Observations 743 744 733 744 727 744 744 744 744 
No Districts 93 93 93 93 93 93 93 93 93 
R-squared 0.93 0.67 0.87 0.82 0.95 0.90 0.96 0.95 0.96 

 
Panel B: Per Meal  

 Food Revenue Food Expenditures 
 Local  State  Federal  Total  Personnel   Total  
  (1) (2) (3) (4) (5) (6) 

CEP -0.20*** -0.04 0.03 -0.18*** -0.12** -0.25*** 
 (0.03) (0.03) (0.05) (0.06) (0.05) (0.06) 
       
2012 Means 0.79 0.16 1.70 2.58 1.47 2.97 
       
District Char. Y Y Y Y Y Y 
District FE Y Y Y Y Y Y 
Year FE Y Y Y Y Y Y 
       
Observations 743 744 733 744 727 744 
No Districts 93 93 93 93 93 93 
R-squared 0.94 0.68 0.81 0.67 0.91 0.75 

Notes: Sample period covers 2010-2017 and includes Ever CEP districts. Sample excludes NYC, “Big 
4” districts (Buffalo, Rochester, Syracuse, & Yonkers), four districts that consolidated in 2014, and one 
district with incomplete data. All models control for percent black, Hispanic, Asian/other, English 
language learners, students with disabilities, and free lunch students, district fixed effects, and year fixed 
effects. Estimates weighted by enrollment. Revenue and expenditures data are in 2017 dollars. Panel A 
outcomes are revenues and expenditures per pupil, and Panel B outcomes are revenues and expenditures 
per meal served. Districts missing data in select years: 1 local food revenue, 6 federal food revenue, and 
4 personnel food expenditures.  
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Table 5: Estimated Impacts of CEP on Mechanisms and Weight Outcomes 
by Urbanicity, 2010-2017 

Notes: Sample period covers 2010-2017 and includes Ever CEP districts. Sample excludes NYC, “Big 
4” districts (Buffalo, Rochester, Syracuse, & Yonkers), four districts that consolidated in 2014, and one 
district with incomplete data. All models control for a vector of district characteristics including percent 
black, Hispanic, Asian/other, English language learners, students with disabilities, and free lunch students, 
district fixed effects, and year fixed effects.  Primary refers to grades K, 2, and 4, and Secondary refers 
to grades 7 and 10. Weight outcome data assigned to the beginning of the two-year reporting cycle using 
last year’s treatment status. Models in Columns 1-3 weighted by enrollment. Models in Columns 4-7 
weighted by student enrollment in measured grades (K, 2, 4, 7, 10). 

  All Grades Primary Grades Secondary Grades 
 Bfast Lunch Attd Rate % Overwgt % Obese % Overwgt % Obese 
 (1) (2) (3) (4) (5) (6) (7) 
 CEP        
   Metro 7.731*** 6.406*** -0.335 0.018 -0.519 -0.986 -1.929 
 (2.817) (1.138) (0.281) (1.098) (0.985) (1.736) (1.483) 
   Town 6.049** 6.813*** -0.611 2.162 1.661 -2.733 -0.356 
 (2.579) (1.271) (0.442) (2.214) (1.807) (2.664) (1.547) 
   Rural 11.51*** 7.347*** 0.399 0.942 -0.830 -4.054* -4.256 
 (3.160) (1.484) (0.404) (1.778) (1.367) (2.400) (2.636) 
        
District Char. Y Y Y Y Y Y Y 
District FE Y Y Y Y Y Y Y 
Year FE Y Y Y Y Y Y Y 
        
Observations 744 744 651 364 361 361 358 
No. Districts 93 93 93 93 93 93 93 
R-squared 0.758 0.904 0.736 0.743 0.732 0.602 0.582 
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Table 6: Estimated Impacts of CEP on Fiscal Outcomes by Urbanicity, 
2010-2017 

Notes: Sample period covers 2010-2017 and includes Ever CEP districts. Sample excludes NYC, “Big 
4” districts (Buffalo, Rochester, Syracuse, & Yonkers), four districts that consolidated in 2014, and one 
district with incomplete data. All models control for a vector of district characteristics including percent 
black, Hispanic, Asian/other, English language learners, students with disabilities, and free lunch students, 
district fixed effects, and year fixed effects. All models weighted by enrollment. 

   Revenue  Expenditures Instructional Expenditures 
 Local Federal Total Personnel Total Salaries Benefits Total 
 (1) (2) (3) (4) (5) (6) (7) (8) 
 CEP         
   Metro -14.01*** 72.37*** 56.39*** 5.22 39.96*** -163.96 -81.02 -66.00 
 (3.86) (15.02) (13.99) (7.26) (11.36) (104.03) (76.15) (188.79) 
   Town -39.38*** 71.77*** 52.83** 5.48 30.33** 25.88 -7.71 38.87 
 (5.64) (18.82) (22.76) (7.69) (12.86) (107.88) (81.88) (204.31) 
   Rural -57.91*** 79.83*** 15.49 26.86** 44.12* 17.53 -68.13 -79.78 
 (9.02) (25.29) (19.31) (13.41) (22.41) (159.39) (59.86) (256.55) 
         
District Char. Y Y Y Y Y Y Y Y 
District FE Y Y Y Y Y Y Y Y 
Year FE Y Y Y Y Y Y Y Y 
         
Observations 743 733 744 727 744 744 744 744 
No. Districts 93 93 93 93 93 93 93 93 
R-squared 0.94 0.87 0.82 0.95 0.90 0.96 0.95 0.96 
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Table 7: Estimated Impacts of CEP on Weight Outcomes by Extent of 
Implementation, 2010-2017 

 

 

 

 

 

 

 

 

 

 

Notes: Robust standard errors in parentheses clustered by district (*p<.10; **p<.05; ***p<.01). Sample 
period covers 2010-2017 and includes Ever CEP districts. Sample excludes NYC, “Big 4” districts 
(Buffalo, Rochester, Syracuse, & Yonkers), four districts that consolidated in 2014, and one district with 
incomplete data. Primary refers to grades K, 2, and 4, and Secondary refers to grades 7 and 10. Weight 
outcome data assigned to the beginning of the two-year reporting cycle using last year’s treatment status. 
Estimates weighted by student enrollment in measured grades (K, 2, 4, 7, 10). All models control for a 
vector of district characteristics including percent black, Hispanic, Asian/other, English language learners, 
students with disabilities, and free lunch students, PCT CEP2, district fixed effects, and year fixed effects. 
Data is unavailable for districts with fewer than 5 students in a category. Therefore, the number of 
observations is inconsistent across outcomes. 

  

 Primary Grades Secondary Grades 
 % Overwgt % Obese % Overwgt % Obese 
  (1) (2) (3) (4) 
PCT CEP -0.073 -0.056 -0.206** -0.152* 

 (0.0817) (0.0761) (0.0905) (0.0882) 
Districtwide -0.922 0.189 -5.524 -1.662 
 (2.661) (2.519) (3.608) (4.071) 
     
District Char. Y Y Y Y 
District FE Y Y Y Y 
Year FE Y Y Y Y 
     
Observations 364 361 361 358 
No. Districts 93 93 93 93 
R-squared 0.745 0.730 0.609 0.579 
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Table 8: Predicting CEP Adoption Among Ever CEP Districts & Schools, 
2012-2017 

 District School 
 CEP t+1 CEP t+1 
  (1) (2) 
% Black -0.02 -0.01 
 (0.03) (0.02) 
% Hispanic 0.04 0.00 
 (0.03) (0.02) 
% Asian/Other 0.05 0.02 
 (0.03) (0.02) 
% LEP -0.08 -0.01 
 (0.06) (0.01) 
% SWD -0.00 _______ 
 (0.04)  
% Free Lunch -0.00 0.00 
 (0.00) (0.00) 
   
School FE N Y 
District FE Y N 
Year FE Y Y 
   
Observations 404 1,154 
No. Schools - 321 
No. Districts 93 87 
R-squared 0.62 0.47 

Notes: Robust standard errors in parentheses clustered by district (*p<.10; **p<.05; ***p<.01). Sample 
periods cover 2012 to 2017. Column 1 includes Ever CEP districts, and Column 2 includes Ever CEP 
schools. All models control for percent black, Hispanic, Asian/other, English language learners, students 
with disabilities, and free lunch students, district fixed effects, and year fixed effects. Estimates weighted 
by enrollment. 
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Appendix 

Table A1: Estimated Impacts of CEP on Meal Participation and 
Attendance, Including Big 4, 2010-2017 

 District 
 Bfast Lunch Attd Rate 
  (1) (2) (3) 
CEP 8.650*** 7.183*** -0.0151 

 (1.826) (0.773) (0.273) 
    

District Char. Y Y Y 
District FE Y Y Y 
Year FE Y Y Y 
    
Observations 776 776 679 
No Districts 97 97 97 
R-squared 0.867 0.911 0.864 

Notes: Robust standard errors in parentheses clustered by district (*p<.10; **p<.05; ***p<.01). Sample 
period covers 2010 to 2017 for meal participation outcomes and 2010 to 2016 for attendance 
outcome and includes Ever CEP districts. Sample excludes NYC and four districts that consolidated in 
2014. All models control for percent black, Hispanic, Asian/other, English language learners, students 
with disabilities, and free lunch students, district fixed effects, and year fixed effects. Estimates weighted 
by enrollment.  
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Table A2: Estimated Impacts of CEP on Student Weight Outcomes, 
Including Big 4, 2010-2017 

Notes: Robust standard errors in parentheses clustered by district (*p<.10; **p<.05; ***p<.01). Sample 
period covers 2010-2017 and includes Ever CEP districts. Sample excludes NYC, four districts that 
consolidated in 2014, and one district with incomplete data. Primary refers to grades K, 2, and 4, and 
Secondary refers to grades 7 and 10. Weight outcome data assigned to the beginning of the two-year 
reporting cycle using last year’s treatment status. Estimates weighted by student enrollment in measured 
grades (K, 2, 4, 7, 10). All models control for a vector of district characteristics including percent black, 
Hispanic, Asian/other, English language learners, students with disabilities, and free lunch students, 
district fixed effects, and year fixed effects. Data is unavailable for districts with fewer than 5 students in 
a category. Therefore, the number of observations is inconsistent across outcomes.  

  

 All Grades Primary Grades Secondary Grades 
 % Overwgt % Obese % Overwgt % Obese % Overwgt % Obese 
  (1) (2) (3) (4) (5) (6) 
CEP -0.648 -0.159 0.222 0.387 -3.494*** -2.393** 

 (1.014) (1.051) (1.056) (1.261) (1.318) (1.139) 
       

District Char. Y Y Y Y Y Y 
District FE Y Y Y Y Y Y 
Year FE Y Y Y Y Y Y 
       
Observations 384 381 380 377 377 374 
No. Districts 97 97 97 97 97 97 
R-squared 0.750 0.707 0.760 0.712 0.623 0.589 



52 
 

Table A3: Estimated Impacts of CEP on Fiscal Outcomes, Including Big 4, 
2010-2017 

Panel A: Per Pupil 

 Food Revenue Food Expenditures Instructional Expenditures 
 Local State Federal Total Personnel Total Salaries Benefits Total 
  (1) (2) (3) (4) (5) (6) (7) (8) (9) 

CEP -21.89*** 3.34 93.12*** 77.60*** 10.00 50.98*** -55.99 -57.86 49.26 
 (3.60) (2.90) (12.47) (13.49) (7.80) (11.07) (98.19) (47.23) (185.67) 
          
District Char. Y Y Y Y Y Y Y Y Y 
District FE Y Y Y Y Y Y Y Y Y 
Year FE Y Y Y Y Y Y Y Y Y 
          
Observations 775 776 765 776 759 776 776 776 776 
No Districts 97 97 97 97 97 97 97 97 97 
R-squared 0.95 0.66 0.93 0.90 0.93 0.92 0.95 0.94 0.95 

 
Panel B: Per Meal  

 Food Revenue Food Expenditures 
 Local  State  Federal  Total  Personnel   Total  
  (1) (2) (3) (4) (5) (6) 

CEP -0.18*** -0.01 0.05 -0.12* -0.17*** -0.25*** 
 (0.03) (0.02) (0.04) (0.06) (0.06) (0.05) 
       
District Char. Y Y Y Y Y Y 
District FE Y Y Y Y Y Y 
Year FE Y Y Y Y Y Y 
       
Observations 775 776 765 776 759 776 
No Districts 97 97 97 97 97 97 
R-squared 0.95 0.67 0.86 0.72 0.90 0.75 

Notes: Sample period covers 2010-2017 and includes Ever CEP districts. Sample excludes NYC, four 
districts that consolidated in 2014, and one district with incomplete data. All models control for percent 
black, Hispanic, Asian/other, English language learners, students with disabilities, and free lunch students, 
district fixed effects, and year fixed effects. Estimates weighted by enrollment. Revenue and 
expenditures data are in 2017 dollars. Panel A outcomes are revenues and expenditures per pupil, and 
Panel B outcomes are revenues and expenditures per meal served. Districts missing data in select years: 
1 local food revenue, 6 federal food revenue, and 4 personnel food expenditures.  
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Table A4: Estimated Impacts of CEP on Meal Participation and 
Attendance, Unweighted, 2010-2017 

 District 
 Bfast Lunch Attd Rate 
  (1) (2) (3) 
CEP 9.101*** 7.866*** -0.348 

 (1.502) (0.711) (0.237) 
    

District Char. Y Y Y 
District FE Y Y Y 
Year FE Y Y Y 
    
Observations 744 744 651 
No Districts 93 93 93 
R-squared 0.791 0.876 0.734 

Notes: Robust standard errors in parentheses clustered by district (*p<.10; **p<.05; ***p<.01). Sample 
period covers 2010 to 2017 for meal participation outcomes and 2010 to 2016 for attendance 
outcome and includes Ever CEP districts (Columns 1-3) and schools (Columns 4-9). Both samples 
exclude NYC, “Big 4” districts, and four districts that consolidated in 2014. School panel sample includes 
198 primary and 93 secondary continuously open schools that ever adopt CEP from 2013-2018 and 
excludes 34 schools in 24 districts with implausibly high meal participation rates, 4 Elementary-Middle 
schools and 8 K-12 schools. All models control for percent black, Hispanic, Asian/other, English language 
learners, students with disabilities (unavailable in school-level models), and free lunch students, district 
(school) fixed effects, and year fixed effects.  
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Table A5: Estimated Impacts of CEP on Student Weight Outcomes, 
Unweighted, 2010-2017 

Notes: Robust standard errors in parentheses clustered by district (*p<.10; **p<.05; ***p<.01). Sample 
period covers 2010-2017 and includes Ever CEP districts. Sample excludes NYC, “Big 4” districts, four 
districts that consolidated in 2014, and one district with incomplete data. Primary refers to grades K, 2, 
and 4, and Secondary refers to grades 7 and 10. Weight outcome data assigned to the beginning of the 
two-year reporting cycle using last year’s treatment status. All models control for a vector of district 
characteristics including percent black, Hispanic, Asian/other, English language learners, students with 
disabilities, and free lunch students, district fixed effects, and year fixed effects. Data is unavailable for 
districts with fewer than 5 students in a category. Therefore, the number of observations is inconsistent 
across outcomes.  

  

 All Grades Primary Grades Secondary Grades 
 % Overwgt % Obese % Overwgt % Obese % Overwgt % Obese 
  (1) (2) (3) (4) (5) (6) 
CEP -0.215 -1.031 0.295 -0.740 -2.899* -2.096 

 (0.978) (0.836) (1.171) (1.080) (1.541) (1.304) 
       

District Char. Y Y Y Y Y Y 
District FE Y Y Y Y Y Y 
Year FE Y Y Y Y Y Y 
       
Observations 368 365 364 361 362 358 
No. Districts 93 93 93 93 93 93 
R-squared 0.578 0.595 0.576 0.593 0.393 0.523 
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Table A6: Estimated Impacts of CEP on Fiscal Outcomes, Unweighted, 
2010-2017 

Panel A: Per Pupil 

 Food Revenue Food Expenditures Instructional Expenditures 
 Local State Federal Total Personnel Total Salaries Benefits Total 
  (1) (2) (3) (4) (5) (6) (7) (8) (9) 

CEP -39.49*** 0.08 77.05*** 42.40*** 10.36 39.63*** -44.65 -73.13 -40.96 
 (4.49) (3.64) (9.17) (9.34) (6.42) (8.26) (68.09) (44.31) (117.10) 
          
District Char. Y Y Y Y Y Y Y Y Y 
District FE Y Y Y Y Y Y Y Y Y 
Year FE Y Y Y Y Y Y Y Y Y 
          
Observations 743 744 733 744 727 744 744 744 744 
No Districts 93 93 93 93 93 93 93 93 93 
R-squared 0.91 0.78 0.87 0.84 0.92 0.89 0.94 0.94 0.94 

 
Panel B: Per Meal  

 Food Revenue Food Expenditures 
 Local  State  Federal  Total  Personnel   Total  
  (1) (2) (3) (4) (5) (6) 

CEP -0.31*** -0.03 0.01 -0.31*** -0.18*** -0.33*** 
 (0.03) (0.02) (0.04) (0.06) (0.05) (0.06) 
       
District Char. Y Y Y Y Y Y 
District FE Y Y Y Y Y Y 
Year FE Y Y Y Y Y Y 
       
Observations 743 744 733 744 727 744 
No Districts 93 93 93 93 93 93 
R-squared 0.90 0.78 0.82 0.69 0.88 0.78 

Notes: Sample period covers 2010-2017 and includes Ever CEP districts. Sample excludes NYC, “Big 
4” districts, four districts that consolidated in 2014, and one district with incomplete data. All models 
control for percent black, Hispanic, Asian/other, English language learners, students with disabilities, and 
free lunch students, district fixed effects, and year fixed effects. Revenue and expenditures data are in 
2017 dollars. Panel A outcomes are revenues and expenditures per pupil, and Panel B outcomes are 
revenues and expenditures per meal served. Districts missing data in select years: 1 local food revenue, 6 
federal food revenue, and 4 personnel food expenditures.  
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