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INTRODUCTION
School lunches have risen in national conversation due to the role they may be able 
to play in improving children’s diet and health. The National School Lunch Program, a 
federally assisted meal program first established in 1946, provides nutritionally balanced, 
low-cost or free lunches to children each school day. This program requires that schools 
provide certain amounts of fruits and vegetables in meals, aiming to increase consump-
tion of nutritious foods in children’s diets and to decrease childhood hunger.

In addition, schools have made an effort to increase the quantity and types of fruits and 
vegetables they purchase from local farms. In Maryland, the Jane Lawton Farm to School 
program was established in 2013, which promotes state agriculture and farm products 
to children through school meal and classroom programs. Schools may participate by 
hosting farm-to-school activities and featuring products from local Maryland farmers 
in school lunches during Maryland Homegrown School Lunch Week. These efforts can 
boost healthy food consumption for school children while simultaneously supporting 
local agriculture. 

In this report, we look at the nutrition standards for the National School Lunch Program 
to create estimates of fruits and vegetables required for Maryland public schools and 
the students who eat school lunch and compare these with Maryland agriculture. This 
comparison provides a unique analysis, linking data on agriculture and school lunches 
to better understand the potential for Maryland agriculture to participate in farm-to-
school efforts. We recognize that it is unrealistic to assume all Maryland school systems 
will one day purchase all of their fruits and vegetables from Maryland farms. None-
theless, as school lunch standards change to address health concerns among children 
and farm-to-school efforts increase, it is important to consider agricultural production. 
This report will allow us to better understand school lunch requirements in the con-
text of Maryland agriculture.
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*Maryland requires a minimum of 180 days of school. Maryland State Archives, 
http://msa.maryland.gov/msa/mdmanual/01glance/html/edelem.html

In order to quantify the fruit and vegetable needs 
for Maryland school children, it is important to 
consider how many children are enrolled in Mary-
land schools and how many school lunches are 
being served annually. 

During the 2014-2015 academic school year, 
Maryland operated nearly 1,500 public schools 
with almost 875,000 students enrolled. As Table 
2 shows, almost 70 million lunches were served 
at Maryland public schools and about 70% were 
free or reduced price. On a weekly basis, that’s 
about 2 million lunches per week for 180 days or 
36 weeks of school*.

These data show the potential impact that chang-
es in school lunch could have on thousands of 
children who purchase school lunch each day, 
and they emphasize the significant amount 
of money and food needed to feed all of the 
school children in Maryland.

Total Public Schools Lunches 69,954,742 

Paid Lunches 20,415,991 

Free Lunches 43,679,079 

Reduced Price Lunches 5,859,672 

Total Lunches/week 1,943,187

Total Public Schools 1,447 

Total Public Schools Enrollment 874,514 

CONSUMPTION: HOW MANY MARYLAND CHILDREN ARE SERVED SCHOOL LUNCH EACH YEAR?

TABLE 1: Maryland Public School Enrollment, 2014-2015

TABLE 2: Maryland Public School Lunches, 2014-2015
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Map of Maryland showing all public schools 
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School lunches must meet nutrition stan-
dards based on the latest Dietary Guidelines 
for Americans to participate in the National 
School Lunch Program. To emphasize the 
importance of eating a variety of vegetables, 
the Dietary Guidelines for Americans breaks 
vegetables into subtypes. Table 3 displays how 
many cups of fruits and vegetable subtypes 
must be served to students on a weekly basis 
for grades K-8 and grades 9-12. In addition 
to specific vegetable subtypes, the nutrition 
standards require an additional 1-1 ½ cups 
of additional vegetables of choice. For more 
information on the types of vegetables found 
in each category, please see Appendix A. 

SCHOOL LUNCH STANDARDS—
CUPS OF FOOD PER WEEK

Grades K-8 Grades 9-12

Fruits (cups) 2 ½ 5

Vegetables (cups) 3 ¾ 5 

Dark Green ½ ½ 

Red/Orange ¾ 1 ¼ 

Beans/Peas ½ ½ 

Starchy ½ ½ 

Other ½ ¾

Additional Vegetables 1 1 ½ 

Lunch purchasing data are not available by grade 
level so data on enrollment were used to esti-
mate the number of lunches purchased by grade 
level. About 70% of students are in grades K-8 
and 30% are in grades 9-12. 

These estimates, shown in Table 4, can be used 
to estimate the total number of cups of fruits and 
vegetables served during the 2014-2015 school 
year, as shown on the following page.

 
Total Lunches 69,954,742 

Total Lunches/week 1,943,187

Grades K-8 (about 70%) 1,360,231

Grades 9-12 (about 30%) 582,956

REQUIREMENTS: HOW MUCH AND WHAT TYPES OF FRUITS AND VEGETABLES ARE REQUIRED?

TABLE 3: National School Lunch Program: School Lunch Nutrition Standards

TABLE 4: Total Number of Lunches, 2014-2015
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We used the following equation to 
estimate the total cups of fruits and 
vegetables required for the 2014-
2015 school year. First, we take 
the required number of cups per 
week for K-8 and 9-12 and mul-
tiply it by the estimated number 
of lunches bought per week using 
enrollment, as shown on the previ-
ous page. Next we multiply by the 
total number of weeks of school 
to get the total number of cups 
required for the year. Finally, we 
add the two totals together. Table 5 
displays the total cups required for 
the 2014-2015 school year.

FOOD TYPE TOTAL CUPS REQUIRED FOR 
2014-2015 SCHOOL YEAR

Fruit, All 227,352,870

Vegetables, All 288,563,265

Dark Green 34,977,366

Red/Orange 62,959,257

Beans/Peas 34,977,366

Starchy 34,977,366

Other 40,223,970

Additional Vegetables 80,447,940

METHODS: HOW CAN WE COMPARE REQUIREMENTS WITH ACTUAL MARYLAND PRODUCTION?

TABLE 5: Total Cups of Fruits and Vegetables Required

Required cups served 
in school lunch per 
week for K-8

2.5 cups of 
fruit/week

2.5*1,360,231 K-8 
lunches/week = 
3,400,577.5 cups of 
fruit/week

3,400,577.5*36 weeks 
of school = 122,420,790 
cups of fruit/school 
year

Multiply by estimated 
number of lunches 
bought per week

Multiply by number 
of weeks of school

Example: Fruit Requirements, K-8
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The school lunch requirements are provided in volume measurements, or 
cups of fruits and vegetables to be served on a weekly basis. Agriculture 
production data are reported in primary weight, or pounds of crop available 
after harvest, which can include parts of crops that are inedible (like corn 
husks or apple cores). To compare agricultural production with school lunch 
requirements, we must account for inedible parts and convert the agricul-
ture production, in pounds, into cups.

We used the following methodology to estimate cups of fruits and vegeta-
bles produced. First, we subtract average “estimates of loss” from produc-
tion in primary weight. Estimates of loss include food loss that occurs on 
the farm, at retail, and by the consumer. It can include discarding nonedible 
parts of the food as well as food waste. Next, we divide our new total of 
pounds produced by an estimate of how much an average cup size of each 
fruit and vegetables weighs, in pounds, to see how many cups are produced. 
See below for a flow chart detailing an example of the conversion pro-
cess for sweet corn.

Production
in primary weight

83,311,664 lbs 83,311,664*.59 = 
49,153,881 lbs

83,311,664-49,153,881 
= 34,157,678 lbs

165 g = 1 cup
165 g = .36 lbs

34,157,678/.36 = 
93,901,094 cups

Calculate ”% loss” 
across all levels for a 
loss adjusted total 

Subtract loss 
across all levels

Calculate avg weight 
of serving in lbs

Divide loss adjusted 
total by avg weight of a 
serving/cup equivalent

Example: Sweet Corn Conversion Process

PRODUCTION: WHAT DOES MARYLAND PRODUCE?
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Table 6 shows the total cups of fruits 
and vegetables produced by Mary-
land farmers. This table does not 
provide details on the specific types 
of fruits and vegetables grown with-
in each category. This is important 
to consider as we make our com-
parisons because Maryland does not 
grow all varieties of fruits and vege-
tables. For example, Maryland pro-
duces 180 million total cups of fruit 
but, as seen in Maryland Grown 1, 
one crop – watermelon - represents 
the majority of fruit grown. Like-
wise, starchy vegetables are the top 
produced vegetables with beans/
peas and red/orange vegetables 
produced in much lower quantities.

CROP TOTAL CUPS PRODUCED
Fruit, All 186,090,314

Vegetables, All 308,279,842

Dark Green 40,882,826

Red/Orange 19,347,040

Beans/Peas* (d)

Starchy 182,927,427

Other 65,122,550

PRODUCTION: WHAT DOES MARYLAND PRODUCE?

*Note: There is some legume production in Maryland, but 
the number is small and the Census of Agriculture does not 
provide enough data to be included.
(d)=Data withheld

TABLE 6: Maryland Fruit and Vegetable Production
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Now that we have the total number 
of cups of fruits and vegetables pro-
duced in Maryland and total number 
of cups required for school lunches, 
we can compare the two. First, we 
will examine what the “fulfillment” 
percentages look like if farmers 
were to sell all of their produce to 
the public school systems. 

The percent “fulfillment” varies 
between fruits and vegetable types.  
Overall, the percent “fulfillment” for 
vegetables is just over 100%.Overall, 
fruit is just 20% shy of “fulfillment.”

 -

 50,000,000

 100,000,000

 150,000,000

 200,000,000

 250,000,000

 300,000,000

 350,000,000

Fruit 

Total annual cups required 

Vegetables 

Total cups produced 

Total cups required in schools meals compared to total 
cups produced by Maryland farmers 

COMPARISON: HOW DOES WHAT WE GROW COMPARE WITH SCHOOL LUNCH REQUIREMENTS?

TABLE 7: Comparing school lunch requirements with production

FOOD TYPE
TOTAL ANNUAL 

CUPS REQUIRED IN 
SCHOOL LUNCH

TOTAL CUPS 
PRODUCED IN 

MARYLAND

PERCENT 
“FULFILLMENT”

Fruit, All 227,352,870 186,090,314 81.9%

Vegetables, All 288,563,265 308,279,842 106.8%
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VEGETABLE SUBTYPES
TOTAL ANNUAL 

CUPS REQUIRED IN 
SCHOOL LUNCH

TOTAL CUPS 
PRODUCED IN 

MARYLAND

PERCENT 
“FULFILLMENT”

Dark Green 34,977,366 40,882,826 116.9%

Red/Orange 62,959,257 19,347,040 30.7%

Beans/Peas 34,977,366 (d)   0.0%

Starchy 34,977,366 182,927,427 523.0%

Other 40,223,970 65,122,550 161.9%

Additional Vegetables 80,447,940 - -

 -

 50,000,000

 100,000,000

 150,000,000

 200,000,000

Dark Green Red/Orange Beans/peas Other 

Total annual cups required Total cups produced 

Total cups of vegetable subtypes required in school meals 
compared to total cups produced by Maryland farmers 

Starchy 

COMPARISON: HOW DOES WHAT WE GROW COMPARE WITH SCHOOL LUNCH REQUIREMENTS?

TABLE 8: Comparing school lunch vegetable type requirements with production

We can also examine the compari-
son of vegetable subtypes. For red/
orange vegetables, the disparity is 
quite large – only 30% of what is 
produced would “fulfill” the re-
quired amount. On the other hand, 
Maryland produces 522% of what 
is required for starchy vegetables 
in school lunches. 

Please note that the “additional veg-
etables” category is not included in 
the comparison because it makes up 
multiple vegetable subtypes. How-
ever, we can see there is potential 
for a surplus in production in some 
categories, which could fulfill the 
“additional vegetable” requirement. 

(d) = Data withheld
- = comparison cannot be calculated

9



We can also examine what the per-
cent “fulfillment” would look under 
other scenarios. For example, what 
would the percent “fulfillment” look 
like if Maryland farmers sold 50% 
of their fruits and vegetables to 
Maryland public schools for 9 weeks 
– or 25% of the school year? This 
comparison can give insight into a 
scenario where schools are purchas-
ing during the growing season. 

Once again, the percent “fulfillment” 
varies between fruits and vegetable 
types. If Maryland farmers sold 50% 
of the fruit and vegetables to the 
Maryland public schools for 9 weeks 
of the school year, they would more 
than satisfy school’s needs in overall 
fruit and vegetable requirements.

FOOD TYPE
25% OF TOTAL ANNUAL 

CUPS REQUIRED IN 
SCHOOL LUNCH

50% OF TOTAL CUPS 
PRODUCED IN MARYLAND PERCENT FULFILLMENT

Fruit, All 56,838,218 93,045,157 163.7%

Vegetables, All 72,140,816 154,139,921 213.7%

 -

 50,000,000

 100,000,000

 150,000,000

 200,000,000

Fruit 

25% annual cups required 

Vegetables 

50% of production

Total cups required for 25% of school meals compared to 50% 
of total cups produced by Maryland farmers 

COMPARISON: HOW DOES WHAT WE GROW COMPARE WITH SCHOOL LUNCH REQUIREMENTS?

TABLE 9: Comparing 25% of school lunch requirements with 50% of production
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If Maryland farmers sold 50% 
of their fruit and vegetables to 
the Maryland public schools for 
9 weeks of the school year, they 
would more than satisfy schools’ 
needs in all vegetable subtype 
categories except the red/orange 
category. The red/orange vege-
table category would still need 
an additional 6,066,294 cups to 
“fulfill” the requirement. 

VEGETABLE SUBTYPES 25% OF CUPS REQUIRED 
IN SCHOOL LUNCH

50% OF CUPS PRODUCED 
IN MARYLAND

PERCENT 
FULFILLMENT

Dark Green 8,744,342 20,441,413 233.8%

Red/Orange 15,739,814 9,673,520 61.5%

Beans/Peas 8,744,343 (d)  0.0%

Starchy 8,744,343 91,463,713 1,046.0%

Other 10,055,993 32,561,275 323.8%

Additional Vegetables 20,111,985 - -

-

 20,000,000

 40,000,000

 60,000,000

 80,000,000

 100,000,000

Dark Green Red/Orange Other 

25% annual cups required 

Beans/Peas Starchy 

50% of production

Total cups of vegetable subtypes required for 25% of school meals 
compared to 50% of total cups produced by Maryland farmers 

COMPARISON: HOW DOES WHAT WE GROW COMPARE WITH SCHOOL LUNCH REQUIREMENTS?

TABLE 10: Comparing 25% of school lunch vegetable type requirements with 50% of production

(d) = Data withheld
- = comparison cannot be calculated
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FUTURE QUESTIONS AND LIMITATIONS
Although Maryland has a strong agriculture sector with production of diverse foods, it is a relatively small and population-dense 
state. The comparison is not meant to advocate that the entire state could or should feed its entire population or school system 
based solely on what it grows within its border. Rather, this can help create a stronger connection between the local and region-
al food movements, the foods we choose to buy and eat and agriculture within the state and region.

As with any analysis, there are limitations. We must acknowledge that there are some fruits and vegetables that are grown in 
Maryland but not included in this summary because data are withheld or production yields are unavailable. The methodology 
used to estimate the number of school lunches bought by grade levels relies on enrollment estimates. School lunch require-
ments also require an “additional vegetable” component to school lunches. This component was recognized but not included 
in the final comparisons as it may be composed of multiple vegetable categories. In addition, agricultural production is not 
commonly discussed in terms of cups produced, but such a conversion was necessary for this analysis. Therefore, the numbers 
presented should be taken as estimates and used as such. 

It is important to consider these data and analyses as part of a greater food system. Many factors contribute to our food system 
and how schools purchase foods for school lunches. Important questions must be asked alongside this analysis including:

 ◼ How could season extension efforts increase the amount of fruits and vegetables available to schools during the 
school year in Maryland?

 ◼ What barriers and challenges need to be overcome to allow more farmers the option to sell to school systems?

 ◼ What specific types of fruits and vegetables production would need to increase to serve a variety of options to 
school children? 

 ◼ Is selling to school systems a profitable and reliable market for farmers? What motivations do farmers have to 
increase sales to the institutional market?

 ◼ How can the school lunch requirements help or hinder sales from farmers to schools? 

All of these factors must be considered as we strive to better understand our local, regional, national, and global food 
system and what changes could and should occur to benefit those producing our food, the land is it produced on, 
and those consuming it. 
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APPENDIX A This table shows the different fruits and vegetables produced in Maryland and 
the type of data available for each. 

D = Data withheld from the Census of Agriculture to avoid disclosing data for individual farms 

Z = Less than an acre produced

FOOD PRODUCT LAND AREA YIELD DATA

SCHOOL 
LUNCH 

REQUIRE-
MENTS

Fruit, All ü

Fruit, Non-citrus

Apples ü ü

Apricots ü ü

Cherries ü ü

Figs ü

Grapes ü ü

Kiwifruit Z

Nectarines ü ü

Peaches ü ü

Pears ü ü

Persimmons ü

Plums and prunes ü

Other non-citrus ü

Fruit, Berries

Blackberries ü ü

Blueberries ü ü

Raspberries ü ü

FOOD PRODUCT LAND AREA YIELD DATA

SCHOOL 
LUNCH 

REQUIRE-
MENTS

Strawberries ü ü

Other berries ü

Fruit, Melons

Cantaloupe ü ü

Honeydew D ü

Watermelons ü ü

Vegetables, All ü

Vegetables, Dark Green ü

Broccoli ü ü

Collards ü ü

Lettuce, leaf ü ü

Lettuce, romaine ü ü

Kale ü ü

Spinach ü ü

Turnip greens ü ü

Watercress ü

Vegetables, Starchy ü

Beans, green limas ü ü
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FOOD PRODUCT LAND AREA YIELD DATA

SCHOOL 
LUNCH 

REQUIRE-
MENTS

Peas, green ü ü

Peas, sugar and snow ü

Peas, green southern ü

Potatoes ü ü

Sweet corn ü ü

Vegetables, Red/Orange ü

Carrots ü ü

Pumpkins ü ü

Squash, all ü ü

Sweet potatoes ü ü

Tomatoes ü ü

Vegetables, Other ü

Asparagus ü ü

Beans, snap ü ü

Beets ü ü

Peppers, bell ü ü

Cabbage ü ü

Cauliflower D ü

FOOD PRODUCT LAND AREA YIELD DATA

SCHOOL 
LUNCH 

REQUIRE-
MENTS

Celery D ü

Cucumbers and pickles ü ü

Eggplant ü ü

Garlic ü ü

Herbs ü

Horseradish D

Lettuce, head ü ü

Mustard greens ü ü

Okra ü ü

Onions, dry ü ü

Onions, green ü ü

Parsley D ü

Peppers, other ü ü

Radishes ü ü

Rhubarb ü

Turnips ü

Vegetables, other ü
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FOOD PRODUCT AVG WT OF CUP 
EQUIV IN GRAMS % LOSS ALL LEVELS  PRODUCTION  IN 

LBS. - PRIMARY WT
 PRODUCTION IN LBS 

- LOSS ADJUSTED  PRODUCTION IN CUPS

Vegetables, all  59%  224,530,483  92,057,498  308,279,842 

Vegetables, starchy  59%  150,825,664  61,838,522  182,927,427 

Vegetables, sweet corn 165 59%  83,311,410  34,157,678  93,901,094 

Vegetables, potatoes 139 59%  57,529,208  23,586,975  76,970,394 

Vegetables, lima beans 170 59%  3,979,629  1,631,648  4,353,552 

Vegetables, peas 145 59%  6,005,417  2,462,221  7,702,386 

Vegetables, dark green  59%  13,530,918  5,547,676  40,882,826 

Vegetables, collards 72 59%  2,003,670  821,505  5,175,399 

Vegetables, spinach 60 59%  10,104,700  4,142,927  31,320,039 

Vegetables, broccoli 91 59%  75,465  30,941  154,225 

Vegetables, kale 32 59%  480,000  196,800  2,789,596 

Vegetables, leaf lettuce/romaine 94 59%  300,058  123,024  593,646 

Vegetables, mustard greens 112 59%  72,000  29,520  119,554 

Vegetables, turnip greens 110 59%  432,000  177,120  730,367 

Vegetables, red/orange  59%  21,079,976  8,642,790  19,347,040 

Vegetables, tomatoes 180 59%  10,642,358  4,363,367  10,995,512 

Vegetables, sweet potatoes 264 59%  903,750  370,538  636,641 

Vegetables, pumpkins 245 59%  7,293,041  2,990,147  5,535,957 

Vegetables, carrots 128 59%  28,923  11,858  42,023 

Vegetables, squash (all) 193 59%  2,211,904  906,881  2,136,907 

Vegetables, other  59%  39,093,924  16,028,509  65,122,550 

Vegetables, snap beans 125 59%  18,051,710  7,401,201  26,857,059 

Vegetables, asparagus 180 59%  306,427  125,635  316,595 

Vegetables, beets 136 59%  260,616  106,853  356,379 

APPENDIX B
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FOOD PRODUCT AVG WT OF CUP 
EQUIV IN GRAMS % LOSS ALL LEVELS  PRODUCTION  IN 

LBS. - PRIMARY WT
 PRODUCTION IN LBS 

- LOSS ADJUSTED  PRODUCTION IN CUPS

Vegetables, cabbage 89 59%  1,853,200  759,812  3,872,420 

Vegetables, cucumbers and 

pickles 104 59%  11,912,470  4,884,113  21,301,912 

Vegetables, garlic 136 59%  35,000  14,350  47,861 

Vegetables, lettuce head 114 59%  53,416  21,901  87,140 

Vegetables, okra 100 59%  133,000  54,530  247,344 

Vegetables, onions 160 59%  312,672  128,196  363,429 

Vegetables, bell pepers 92 59%  3,075,094  1,260,789  6,216,139 

Vegetables, other peppers 106 59%  1,814,470  743,933  3,173,441 

Vegetables, radishes 116 59%  97,500  39,975  156,314 

Vegetables, legumes 171 59%  -  -  -   

Fruit, all   134,724,767 62,108,118  186,090,314 

Fruit, apples 149 54%  23,651,830  10,903,494  33,192,936 

Fruit, apricots 165 54%  101,430  46,759  128,543 

Fruit, cherries 154 54%  479,900  221,234  651,624 

Fruit, grapes 92 54%  4,494,336  2,071,889  10,215,153 

Fruit, peaches and nectarines 175 54%  6,539,350  3,014,640  7,813,826 

Fruit, pears 178 54%  589,113  271,581  692,063 

Fruit, blackberries 144 54%  420,000  193,620  609,893 

Fruit, blueberries 148 54%  391,875  180,654  553,673 

Fruit, raspberries 123 54%  88,088  40,609  149,754 

Fruit, strawberries 144 54%  763,056  351,769  1,108,054 

Fruit, cantaloupes 177 54%  5,749,590  2,650,561  6,792,518 

Fruit, watermelon 154 54%  91,456,200  42,161,308  124,182,276 

APPENDIX B- CONTINUED
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