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National, Regional, and State-Level Estimates

of Returns to Scale in the Expanded Food and

Nutrition Education Program

Ranju Baral, George C. Davis, and Wen You

The effectiveness of the Expanded Food and Nutrition Education Program in achieving its
goals at the national, regional, and state level is unknown. Using US Department of Agri-
culture (USDA) data from all states and territories for the years 2000–2006, the impact of
program and participant characteristics and returns to scale on the three outcome indicators
used by the USDA are estimated. Program and participant characteristics do not seem to be
as important as the amount of money spent on the program. Generally speaking, there are
constant and increasing returns to scale for two of the three federal outcome indices for most
states but not all.
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Nutrition education programs are a common

policy tool for improving nutrition and con-

sequently public health. Lower socioeconomic

status (SES) populations are usually targeted

because of the well-established positive rela-

tionship between SES and health quality (e.g.,

Marmot and Wadsworth, 1999). The Expanded

Food and Nutrition Education Program (EFNEP)

is one of the largest federally funded nutrition

education programs in the United States and is

administered by the US Department of Agri-

culture (USDA) (General Accounting Office,

2004). In operation for more than 40 years

and now in all 50 states and six territories, the

EFNEP has become a cornerstone in US nu-

trition education (USDA, 2009a).

The aim of the EFNEP is to assist limited-

resource audiences to ‘‘acquire the knowledge,

skills, attitudes, and changed behavior necessary

for nutritionally sound diets, and to contribute

to their personal development and improve-

ment of the overall family diet and nutritional

well-being’’ (USDA, 2009a). The EFNEP is ad-

ministered by the USDA Cooperative Exten-

sion Service to youths and adults. The Adult

EFNEP serves adults 19 years and older and is

the focus in this article.

Within each state, the State Cooperative Ex-

tension staffs provide leadership in the program

and choose and/or develop the curriculum. The

curriculum primarily focuses on improving var-

ious aspects of nutrition ranging from partici-

pants’ ability to make healthy food choices,

skills in food preparation, food safety and sani-

tation to managing a food budget. The State

Cooperative Extension staffs provide training
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to the paraprofessionals (also called program

assistants [PAs]) and volunteers, who are usu-

ally local to the community they serve, and are

responsible for recruiting the participants and

delivering the EFNEP curriculum. The cur-

riculum is delivered as a series of lessons, at

least six as required by the USDA, over several

months. The number of lessons and the topics

covered in the lessons are usually tailored to

the needs of the program participants and usually

vary across the states. The program is delivered

to individuals or to a group of individuals

depending on the need and convenience.

Although the USDA spends approximately

$66 million per year on the EFNEP (USDA,

2009b), very little is known about the impact of

this money on achieving its stated objectives at

the national level. There are a few single-state,

single-year analyses for subsets of EFNEP par-

ticipants (e.g., Arnold and Sobal, 2000; Dickin,

Dollahite, and Habicht, 2005; Dollahite and

Scott-Pierce, 2003) and the general finding is

that the EFNEP improves nutrition knowledge

and behavior, but these analyses cannot be gen-

eralized to a national level. At the national level,

the only information provided is by the USDA’s

EFNEP ‘‘impact data’’ annual report, in which

impact is measured as the percentage of par-

ticipants showing improvement from a pretest

to a posttest on questions related to food re-

source management practices, nutrition prac-

tices, and food safety practices (USDA, 2009a).

The impact data suggest most participants tend

to improve in these domains. However, the im-

pact data are only summary statistics on the

outcomes with no multivariate analysis associ-

ating these results with dollar expenditures and

program/participant characteristics.

Although the few state-level results are en-

couraging and suggestive, there are still several

outstanding questions related to the effective-

ness of the money spent on the EFNEP program

at the national level: 1) Are there program or

participant characteristics that can be identi-

fied as contributing to the stated objectives?

2) Does the money spent on the EFNEP con-

tribute to the stated objectives of the program?

3) What are the returns to scale associated with

the EFNEP money in achieving its objectives at

the national level as well as at the state/territory

level? 4) Are there geographical differences

across states and regions in the returns to scale

measures?

Using the USDA impact data for all states

and US territories for 7 consecutive years

(2000–2006), but in conjunction with several

available covariates, we answer these ques-

tions using a nonlinear multivariate regression

model. Results show that only a few program

and participant characteristics are significant

in explaining changes in the outcome indices

used by the USDA. The money spent on the

EFNEP is the most important factor and has

a positive and significant impact on two of the

three outcome indices. Using a purely statis-

tical significance criterion, there is constant

returns to scale at the national level for two

of the three indices (food resource manage-

ment practices and nutrition practices), whereas

three of the five regions show increasing returns

in the food resource management index. Ap-

proximately 40% of states/territories show

increasing returns to scale in one of the two

indices, and the remaining states mainly show

constant returns to scale in both the indices.

The third index (i.e., food safety practices)

shows decreasing returns to scale regardless

of the level of analysis. A broader perspective

based on economic significance vs. statistical

significance suggests that a majority of the

states have increasing returns to scale in two

of the three indices. These findings are the first

to quantify the budget effects at the national

level and also help in identifying potential

sources in which cost-effective information may

be gleaned. Limitations are discussed in the

conclusions.

Conceptual Framework

When evaluating publicly funded projects,

Shephard (1974) advocates the use of an indi-

rect production function approach. The indirect

production function comes from maximizing

output subject to a cost constraint as opposed to

the common dual problem of minimizing ex-

penditures subject to a production constraint

that generates the cost function. In a public

funding setting such as the EFNEP, the con-

straint is the amount of money provided to
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operate the program and given that amount of

money, the goal is to maximize the output,

which in this case would be positive outcome

measures of the program. Thus, the indirect

production function can be written as Y 5

f (B, Z), where Y is a measure of output, B is

the budget amount, and Z is a vector of other

covariates that may affect the outcome such as

participant and program characteristics. Given

the functional form that will be used, the mar-

ginal effect of the budget on the output turns

out to be a measure of returns to scale, as will

be shown.

Data

The USDA collects data on the EFNEP by

state/territory through its Nutrition Education

Evaluation and Reporting System (NEERS)

(USDA, 2009c). The NEERS is a software

program that allows administrators at the county

and state level to collect and report data to the

USDA in aggregate form on adult participa-

tion. Given the structure of the program, the

budget effects potentially interact with partici-

pant and program characteristics so the analysis

must incorporate these potential confounding

factors. In general, the NEERS collects data

on participant characteristics (e.g., age, edu-

cation, and income), program characteristics

(e.g., type of lesson, type of instructor), and

most importantly responses to 10 required be-

havioral checklist questions for adults. The total

EFNEP budget for each state/territory is avail-

able as well. The data covers all 50 states and

six US territories for the fiscal years 2000–2006.

Dependent Variables

We use the same measurements developed by

the USDA as our dependent variables. Specif-

ically, the USDA uses 10 behavioral checklist

questions to form the basis for evaluating the

success of the EFNEP. The 10 behavioral

checklist questions were developed over a span

of 5 years from 1993–1997 and involved sev-

eral phases of development that assured con-

tent and face validity (see Anliker, Willis, and

Montgomery, 1998, for details). The major

phases were 1) a committee formed the questions

based on reviews of other existing and submitted

instruments; 2) feedback was solicited on the

instrument from the EFNEP coordinators in all

50 states; 3) more feedback on the instrument

was solicited from a larger pool of specialists;

4) an Expert Panel met in Washington, DC,

to revise the instrument; 5) the revised instru-

ment was subjected to focus group testing and

tested for reading level (determined it was at

the 6th-grade reading level); 6) based on feed-

back from the focus group, the instrument was

revised and pilot-tested in seven states; 7) sta-

tistical analysis was conducted on the pilot-tested

instrument and the instrument was checked for

validity and internal reliability; and 8) additional

minor revisions were made based on the validity

and reliability analysis to improve and finalize

the instrument.

The 10 behavioral questions are given in

Table 1 and responses are based on a 5-point

Likert-type scale (e.g., 1 5 do not do, 2 5

seldom, 3 5 sometimes, 4 5 most of the time,

5 5 almost always). Participants answer these

behavioral questions both pre- and post-EFNEP

participation. USDA uses subsets of the 10

questions to create three composite measures

of different aspects of nutrition knowledge:

the Food Resource Management Practices

(FRMP) composite is constructed from answers

to questions 1–4, the Nutrition Practices (NP)

composite is constructed from answers to ques-

tions 1 and 7–10, and the Food Safety Practices

(FSP) composite is constructed from answers

to questions 5 and 6. Improvement in a com-

posite occurs when the score on at least one

of the composite questions increases from the

pretest to the posttest.

Table 2 lists the variables’ definitions and

summary statistics. Following the approach

implemented by the USDA, the EFNEP im-

pacts are measured in terms of the percentage

of participants showing an improvement for

each composite, so consequently these per-

centages by definition range from 0 to 100. We

will refer to the percentages as indices: the

FRMP index, the NP index, and the FSP index.

On average, the value of the FRMP index is

83% (i.e., 83% of the participants improved in

the FRMP composite), the value of the NP in-

dex is 88%, and the value of the FSP index is
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64%. The corresponding standard deviations

are FRMP 9%, NP 6%, and FSP 11%.

Covariate Explanatory Variables

Budget. This variable is defined as the an-

nual budget allocation (in real US dollars)

for each state and US territory. The USDA’s

annual nominal budget allocation for EFNEP

is based on the following exogenous rule1:

4% is used for federal administration, 10%

is equally distributed among the states, and

the remainder is distributed based on states’/

territories’ population under 125% of income

poverty as determined by the last preced-

ing decennial census. The allocations (2000–

2006) were converted into real 2005 dollar

values using the Consumer Price Index. The

average amount over all observations (i.e.,

states/territories and years) is $1,091,583 with

a standard deviation of $961,058 (Table 2).

We hypothesize that controlling for the other

covariates, as the budget increases, the index

scores will improve.

Number of Participants and Participant Char-

acteristics. We include in the analysis the

number of adult participants to control for

the size of the program. The average number

of participants is approximately 2,880 with

a standard deviation of 4,200 (Table 2). To

control for the effects of the youth EFNEP

program on the outcomes of the adult pro-

gram, we also included the number of youth

participants in the analysis. The average num-

ber of youth participants is approximately

7,645 with a standard deviation of 9,100.

We include several available sociodemo-

graphic categorical characteristic percentages

of the participants that are collected by the

USDA: gender, race/ethnicity, age, educational

level, household income, and place of resi-

dence as defined in Table 2. These socioeco-

nomic variables are typical of those found in

the literature on health behavior (e.g., Pollard

et al., 2009). Including these participant char-

acteristics will allow us to determine if, condi-

tional on the amount of money being spent, the

program is more effective for one participant

characteristic subgroup over another. A find-

ing of differential participant characteristic

effects would suggest that targeting certain

participant subgroups could lead to a more ef-

fective program. When disaggregated by gender,

females constitute 89%, and by race, whites

and blacks account for approximately 65% of

the participants on average. More than two-

thirds of the participants (�68%) fall in the

20- to 39-year age range and approximately

63% have income below 100% of the poverty

line. Unfortunately, approximately 72% of par-

ticipants did not provide information on their

level of education, but for those who did, the

largest percentage is for those with education

only through some high school (�23%). Less

Table 1. Behavior Checklist Question Components of Nutrition Knowledge Indices

Behavior Checklist Questions Indices

1 How often do you plan meals ahead of time? FRMP, NP

2 How often do you compare prices before you buy food? FRMP

3 How often do you run out of food before the end of the month? FRMP

4 How often do you shop with a grocery list? FRMP

5 How often do you let these foods (meat and dairy) sit out for more than 2 hours? FSP

6 How often do you thaw frozen foods at room temperature? FSP

7 When deciding what to feed your family, how often do you think about healthy

food choices?

NP

8 How often have you prepared foods without adding salt? NP

9 How often do you use ‘‘Nutrition Facts’’ on the label to make food choices? NP

10 How often do your children eat something in the morning within 2 hours

of waking up?

NP

FRMP, Food Resource Management Practices; FSP, Food Safety Practices; NP, Nutrition Practices.

1 This rule was revised in 2008 but is relevant for
the time for which the data are used in this study.
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Table 2. Variable Descriptions and Summary Statistics

Variable Description Mean (SD)

Dependent variables

FRMP index Percentage of participants who improved in one

or more Food Resource Management questions

82.72 (8.62)

NP index Percentage of participants who improved in one

or more Nutritional Practice questions

87.91 (5.85)

FSP index Percentage of participants who improved in one

or more Food Safety Practice questions

64.44 (11.40)

Covariates

Budget Annual federal budget allocation per state/territory

(in real dollar units)

1,091,583 (961,058.10)

Participant Number of participants in a given state for a given

year (1,000s)

2.88 (4.20)

Youths Number of youth participants in a given state for

a given year (1000s)

7.64 (9.10)

Female Percentage of female participants 89.29 (8.20)

Malea Percentage of male participants 10.70 (8.21)

White Percentage of white participants 40.34 (26.21)

Black Percentage of black participants 25.02 (25.79)

Hispanic Percentage of Hispanic participants 19.65 (23.01)

Other racea Percentage of participants from other race 14.97 (27.30)

Age Under 20a Percentage of participants with age younger than

20 years

13.11 (7.54)

Age 20–29 Percentage of participants with age 20–29 years 45.56 (18.34)

Age 30–39 Percentage of participants with age 30–39 years 22.71 (11.18)

Age 40–49 Percentage of participants with age 40–49 years 10.58 (6.67)

Age 50–59 Percentage of participants with age 50–59 years 3.62 (3.52)

Age 601 Percentage of participants with age older than

60 years

2.26 (4.51)

Age NA Percentage of participants without age information 2.16 (3.79)

Income 50% of

poverty levela

Percentage of participants whose household income

is less than or equal to 50% of poverty level

36.75 (19.22)

Income 100% of

poverty level

Percentage of participants whose household income

is between 51–100% of poverty level

25.69 (10.98)

Income 150% of

poverty level

Percentage of participants whose household income

is between 101–150% of poverty level

8.82 (5.96)

Income 1501% of

poverty level

Percentage of participants whose household income

is more than 150% of poverty level

4.34 (4.85)

Income NA Percentage of participants for whom household

income information is not available

24.39 (22.37)

Edu NA Percentage of participants without information on

education status

71.82 (36.99)

High schoola Percentage of participants with education up to high

school

22.67 (30.21)

Some college Percentage of participants with some college-level

education

4.56 (6.94)

College graduate

and up

Percentage of participants who graduated from

college or above

1.70 (2.92)

Rural farm Percentage of participants who reside in rural farm

area

2.98 (8.70)
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than half of participants (�43%) reside in

central cities with populations over 50,000.

Program Characteristics. One may expect

different levels of key program characteris-

tics to have different impacts on learning

outcomes; consequently, the analysis includes

information collected by the USDA regard-

ing types of lessons and instructors. EFNEP

offers four lesson types: 1) individual lessons;

2) group lessons; 3) both individual and group

lessons; and 4) other types. A state-level anal-

ysis by Dollahite and Scott-Pierce (2003)

shows that the participants who took in-

dividual lessons showed more positive be-

havior change than those who took group

lessons. This seems a very intuitive finding

and one that has important implications for

how the program should be structured to

achieve the largest impact if the result holds

at a national level. Although individual les-

sons may be more effective in terms of in-

dividual outcomes, they are not necessarily

more cost-effective. The tradeoff that must

be considered is the implied decline in

effectiveness as students are added to a les-

son vs. the decrease in the cost per student of

the lesson. If the decline in the effectiveness

is offset by a greater decline in cost, then

group lessons would be more cost-effective.

The largest percentage of participants attend

group lessons (�73%) followed by individual

lessons (�21%), group and individual les-

sons (�6%), and other lesson types (�1%).

Three types of instructors are involved in

the program: professionals, paraprofessionals,

and volunteers. The professionals train the

paraprofessionals and volunteers and provide

technical support. Paraprofessionals are the

key personnel responsible for delivering the

curriculum. Volunteers primarily assist in pro-

gram delivery and program management. Being

mostly from the local area, the paraprofessionals

and volunteers are expected to be best suited to

deliver lessons to local participants. However, if

paraprofessionals and volunteers are not as ef-

fective as professionals, then this would imply

a reallocation of resources toward more pro-

fessionals may be more effective in achieving

Table 2. Continued

Variable Description Mean (SD)

Rural nonfarm Percentage of participants who reside in town with

population under 10,000 and rural nonfarm area

26.82 (24.89)

Small town Percentage of participants who reside in town and

cities with population 10,000–50,000 and their

suburbs

21.34 (16.04)

Suburb of cities Percentage of participants who reside in suburb of

cities with population over 50,000

5.34 (6.51)

Central citiesa Percentage of participants who reside in central

cities with population above 50,000

43.52 (29.07)

Group lessona Percentage of participants who were delivered

group lessons

72.70 (23.25)

Individual lesson Percentage of participants who were delivered

individual lessons

20.53 (18.63)

Both group and

individual lesson

Percentage of participants who were delivered both

group and individual lessons

5.59 (8.20)

Other lesson Percentage of participants for whom other types of

instruction were used

1.17 (3.69)

Professionals Percentage of professionals among the instructors 2.05 (4.91)

Paraprofessionals Percentage of paraprofessionals among the

instructors

12.67 (17.88)

Volunteersa Percentage of volunteers among the instructors 85.27 (19.77)

a Variables used as base in the model. Mean is calculated as the overall average across states and territories for all 7 years.

SD, standard deviation; FRMP, Food Resource Management Practices; NP, Nutrition Practices; FSP, Food Safety Practices.
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the goals of the program. Volunteers constitute

the largest percentage of instructors (�85%)

followed by paraprofessionals (�13%) and

professionals (�2%).

Empirical Model

The FRMP index, the NP index, and the FSP

index are the percentages of individuals im-

proving in the corresponding composite; so

by definition, each is restricted to the range

0–100%. To account for this restricted range,

we use a logistic functional form for each

equation (Kmenta, 1997). Mathematically, the

three equations to estimate have the form

(1)
Yi 5 100=ð1 1 e�a0i�a1i ln B�a2iZÞ1 ei

i 5 FRMP,NP,FSP,

where Y denotes the nutrition index (percent-

age improvement), ln B is the natural log of

the budget, Z the vector of control variables,

e the error term with an expected value of

zero, and the as are conformable parameters.

Equation (1) corresponds to a simple indirect

production function.

An important feature of this model is that it

is nonlinear and allows for increasing, constant,

or decreasing returns to scale in the budget.

Specifically, the change in each dependent var-

iable for a 1% change in the budget (i.e., a one-

unit change in ln B) is the marginal budget effect

(MBE), or mathematically from equation (1),

(2)

MBEi 5 @Y=@ ln B

5 a1i� 100� e�a0i�a1i ln B�a2iZ=
�

ð1 1 e�a0i�a1i ln B�a2iZÞ2�

The sign of the MBE is determined by the sign

of the parameter on the budget, a1i, because

the term in brackets is always positive. The

magnitude of this effect will vary depending

on the value of the budget and other covariates

(i.e., the point of evaluation). This formulation

will allow for varying returns to scale by state

and territory and consequently by region. Fur-

thermore, because the dependent variable is a

percentage and the budget is expressed in nat-

ural logs, simple calculus reveals that this mar-

ginal effect is equal to the ratio of average cost

(ACi) to marginal cost (MCi) or

(3) MBEi 5 ACi=MCi i 5 FRMP,NP,FSP.

Basic economics indicates if ACi > MCi, or

MBEi > 1, there are increasing returns to scale;

if ACi 5 MCi (MBEi 5 1), there are constant

returns to scale; and if ACi < MCi (MBEi < 1),

there are decreasing returns to scale.

Because the error terms across equations

are likely to be correlated, we use the non-

linear seemingly unrelated regression method

(Wooldridge, 2002) for model estimation us-

ing the statistical software STATA Version 11.

Because many of the explanatory variables are

categorical percentages, a reference set of cate-

gories must be chosen to avoid perfect collin-

earity. The reference case here is the percentage

of participants younger than age 20 years, with

income less than 50% of the poverty level, ed-

ucation up to the high school level, residing in

a central city with a population over 50,000,

participated in a group lesson, and instructed by

a volunteer. Gender is excluded from the esti-

mation model as �90% of the sample is female,

so the variation is quite limited. Finally, because

of repeated observations by states/territories, we

use a cluster-robust covariance matrix because

there is likely correlation in the errors over time

for the same state/territory (Wooldridge, 2002).

Results

The parameter estimates and their correspond-

ing p values are given in Table 3 and are only

briefly discussed before turning to the returns

to scale estimates, because they are the central

focus of the analysis. Although we recognize

the choice of a significance level for inference

is somewhat arbitrary, for ease in communi-

cation, we use a 0.10 significance level cutoff

for deciding significance but report p values

such that readers may choose a different cutoff.

Following the result presentation is a discus-

sion of the results.

Budget

Consistent with our hypothesis, the parameter

estimate for the budget is positive and statisti-

cally significant at conventional levels in the

FRMP and the NP index equations (FRMP:
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0.15, p value 5 0.01 and NP: 0.12, p value 5

0.04). The parameter estimate for the budget is

not significantly different from zero in the FSP

index equation (0.00, p value 5 0.98).

Other Covariates

Very few of the participant characteristics are

significant. We focus on those that are signifi-

cant in more than one equation. As the per-

centage of participants with incomes over the

150% of the poverty line increases, the NP in-

dex (0.06, p value 5 0.01) and FSP index (0.03,

p value 5 0.09) both increase. Although still

positive, this effect is not statistically signifi-

cant in the FRMP index (0.04, p value 5 0.11).

When the percentage of participants who did

not report their age increases relative to the

percentage of younger participants (i.e., those

of age younger than 20 years), all indices de-

crease (FRMP: –0.02, p value 5 0.07; NP:

–0.02, p value 5 0.04: FSP: –0.02, p value 5

0.08). The other control variable that is statis-

tically significant in more than one equation is

the place of residence variable (rural non-

farm). Relative to the base place of residence

Table 3. Nonlinear Seemingly Unrelated Regression Parameter Estimates

Variable

System Equation Results

FRMP NP FSP

Parameter p value Parameter p value Parameter p value

Log of budget 0.146 0.01** 0.116 0.04** 0.001 0.98

Number of participants 0.015 0.35 0.012 0.42 0.003 0.84

Number of youth participants 0.000 0.99 –0.005 0.47 0.003 0.68

Income 100% of poverty level –0.011 0.17 –0.008 0.27 –0.001 0.94

Income 150% of poverty level –0.034 0.16 –0.030 0.15 –0.027 0.12

Income 1501% of poverty level 0.039 0.11 0.058 0.01** 0.026 0.09*

Income NA –0.002 0.50 0.000 0.87 0.001 0.82

White –0.003 0.52 0.000 0.95 0.003 0.39

Black –0.005 0.28 –0.002 0.58 0.003 0.41

Hispanic 0.004 0.25 0.003 0.45 0.010 0.02**

Age 20–29 –0.005 0.46 0.000 0.98 0.002 0.71

Age 30–39 0.012 0.29 0.015 0.20 0.027 0.01**

Age 40–49 –0.008 0.67 0.000 0.99 –0.009 0.54

Age 50–59 –0.109 0.25 –0.031 0.42 –0.071 0.20

Age 601 0.111 0.19 0.025 0.32 0.030 0.40

Age NA –0.023 0.07* –0.021 0.04** –0.017 0.08*

Some college –0.005 0.80 0.002 0.90 –0.014 0.22

College grad and up –0.014 0.71 –0.015 0.67 –0.001 0.97

Education NA –0.003 0.48 0.000 0.89 –0.005 0.07*

Rural farm 0.003 0.84 0.011 0.52 –0.017 0.16

Rural nonfarm 0.012 0.00** 0.010 0.00** 0.010 0.00**

Small town 0.006 0.22 0.006 0.19 0.004 0.29

Suburb of cities –0.005 0.41 –0.015 0.08* –0.002 0.74

Individual lesson 0.006 0.12 0.005 0.18 0.000 0.90

Both group and individual lesson 0.007 0.45 –0.005 0.47 0.004 0.64

Other lesson –0.010 0.34 –0.003 0.82 –0.014 0.06*

Professionals 0.033 0.15 0.035 0.09* 0.024 0.08*

Paraprofessionals 0.006 0.25 0.002 0.74 0.002 0.46

** Significant at 5%; * significant at 10%.

Goodness-of-fit statistics is given by the correlation coefficient between the predicted values and the actual values: FRMP

(0.46), NP (0.48), and FSP (0.56).

FRMP, Food Resource Management Practices; NP, Nutrition Practices; FSP, Food Safety Practices.
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(central cities), rural nonfarm scored signifi-

cantly higher on all three indices (FRMP: 0.01,

p value 5 < 0.001; NP: 0.01, p value 5 0.001:

FSP: 0.01, p value 5 < 0.001).

With respect to the program characteristics,

there is no apparent significant difference in

the index scores associated with the lesson

types with the exception of the ‘‘other’’ lesson

type in the FSP index equation. As the per-

centage of participants that did not participate in

a group and/or individual lesson increases, the

FSP index score decreases (–0.01, p value 5

0.06). The variable percentage of professional

instructors is significant in NP and FSP index

equations. An increase in the percentage of

professional instructors increases both the NP

index (0.03, p value 5 0.09) and the FSP index

(0.02, p value 5 0.08).

Returns to Scale

As indicated, the marginal budget effect is

nonlinear and varies by evaluation point. The

marginal budget effect for each index is eval-

uated at the average value of all covariates

at the 1) national level (all states/territories), at

the average value for all covariates 2) for the

corresponding regional2 level, and at the aver-

age value of all covariates 3) for the corre-

sponding state/territory level. The variance and

associated p values for these marginal budget

effects are based on the delta method and ac-

count for clustering (Wooldridge, 2002). The

relevant hypotheses tested are for decreasing,

constant, and increasing returns to scale, which

amounts to testing if the marginal budget ef-

fects are less than one, one, and greater than

one, respectively, and so these are the results

discussed. To avoid redundancy, we only dis-

cuss the returns to scale for the FRMP and

NP indices because the marginal budget effect

for the FSP index is not significantly different

from zero, regardless of level of aggregation

(national, regional, state), implying decreas-

ing returns to scale at all levels. Although the

emphasis in this section is on statistical signifi-

cance, the final section incorporates a broader

analytical perspective by also discussing the eco-

nomic significance of the results (McCloskey,

1985).

At the national level, the marginal budget

effect for the FRMP index is 2.01 and for the

NP index is 1.20. Although the FRMP mar-

ginal budget effect is 2.01, the returns to scales

test indicates it is not statistically different

from one at the 0.10 significance level, al-

though it is greater than one (increasing returns

to scale) at the 0.11 level (p value 5 0.11).

Similarly, the marginal budget effect of 1.20

for NP is also not statistically different from

one, indicating constant returns to scale.

There is however a great deal of variabil-

ity by region and state/territory in the mar-

ginal budget effects and hence returns to scale.

Figures 1 and 2 provide the marginal budget

effects evaluated at the regional level and at the

state/territory level for the FRMP index and

the NP index, respectively.

For the FRMP index (Figure 1), the mar-

ginal budget effect is greater than 1.00 for

all regions. The highest returns to scale are in

the West (MBEFRMP 5 2.30) followed by the

Midwest (MBEFRMP 5 2.15), the Northeast

(MBEFRMP 5 2.13), the South (MBEFRMP 5

1.76), and the Territories (MBEFRMP 5 1.08).

The returns to scale tests indicate that three of

the five regions: the West (p value 5 0.08); the

Midwest (p value 5 0.09); and the Northeast

(p value 5 0.09) have statistically increasing

returns to scale, and the two regions South and

Territories have statistically constant returns

to scale, yet even within each region, there is

some variability across states. With exception

of the Territories, each region has some states

that have statistically significant increasing

returns to scale in the FRMP index. Seven of

13 states in the West had statistically increasing

returns to scale: Washington (2.31), Montana

(2.71), Arizona (2.51), Colorado (2.37), New

Mexico (2.24), Alaska (2.27), and Oregon (2.17).

Seven of the 12 states in the Midwest had sta-

tistically increasing returns to scale: South

Dakota (2.49), Kansas (2.47), Iowa (2.17), Ohio

(2.83), Minnesota (2.18), North Dakota (2.20),

and Illinois (2.08). Five of the nine states in

2 We divided the United States into four regions
based on the regional divisions used by the US Census
Bureau. For completeness of the analysis, all US territo-
ries were categorized into a fifth region.
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the Northeast had statistically significant in-

creasing returns to scale: Massachusetts (2.07),

Rhode Island (2.76), Connecticut (2.28), Maine

(2.16), and New Jersey (2.43). Only four of the

16 states in the South had statistically increas-

ing returns to scale: Georgia (2.67), Tennessee

(1.99), Virginia (2.15), and Florida (2.15). All

other states have statistically constant returns to

scale in the FRMP index.

For the NP index (Figure 2), the marginal

budget effect is numerically greater than 1.00

for four of the five regions. The highest nu-

merical returns to scale are in the Midwest

(MBENP 5 1.32) followed by the West (MBENP 5

1.30), the Northeast (MBENP 5 1.19), the

South (MBENP 5 1.10), and the Territories

(MBENP 5 0.63), but the statistical tests in-

dicate all regions have statistically constant

returns to scale in the NP index. In contrast to

the FRMP index, although there is some nu-

merical variability across states within each

region, all states have statistically constant

returns to scale with the exception of Ameri-

can Samoa and Northern Marianas, who have

decreasing returns to scale in the NP index.

Discussion and Implications

The participant characteristics are measured in

terms of categorical percentages (percentages

of the sample falling within a category) so the

effects (parameter estimates) associated with

these variables are effectively measuring dif-

ferences as a result of shifting the distribution

of individuals on the characteristic domain. The

closest literature to our analysis is on child ed-

ucation attainment (e.g., Gunn, Klebanov, and

Duncan, 1996; Rumberger and Palardy, 2005).

Figure 1. Returns to Scale on Food Resource Management Practices by State/Territory
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In these studies, the main demographic vari-

ables are those of the parents so any compari-

sons with our results would exceed the bounds

of valid comparison. Furthermore, in these child

education attainment studies, monetary inputs

are usually not included as an explanatory var-

iable, so by standard omitted variable analysis,

the effects of parent or student characteristics

include an omitted variable bias, which may

lead to their significance. We explored this

possibility and estimated all models without

the budget variable and found that the same

variables were still insignificant. Alternatively,

one could argue that the statistical insignifi-

cance of many of the explanatory variables in

our model could be the result of the categorical

nature of the variables. It is well established that

the categorical variables can mask the under-

lying significant relationships if the variable is

better measured by a continuous variables such

as income (e.g., MacCallum et al., 2002).

Keeping in mind these measurement ca-

veats, the results of this analysis suggest there

are generally no major inherent participant

characteristic biases affecting the effective-

ness of the EFNEP. In addition, there does not

appear to be any general major program char-

acteristic that is more effective than any other

characteristic. These findings are actually useful

and positive because they suggest the program

appears to be uniformly effective across these

different personal and program characteristics

as a whole, so efforts to change the personal

and program characteristic profiles would be

predicted not to have a significant effect on the

effectiveness of the program. However, our re-

sults show that states with a higher proportion

of participants from rural areas generally tend

to perform better than the states with a higher

proportion of participants from the urban areas.

What this implies is that other differences across

states and regions also should be investigated

Figure 2. Returns to Scale on Nutrition Practices by State/Territory
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to help explain differences in outcomes not

explained by these factors such as geographic,

cultural, and other economic-based differences.

For two of the three indices used by the

USDA to measure the success of the adult

EFNEP, the FRMP, and the NP, the money

being spent has a positive and significant ef-

fect. Three of five regions show statistically

significant increasing returns to scale in the

FRMP. Furthermore, 23 states show statisti-

cally significant increasing returns to scale in

the FRMP index: Alaska, Arizona, Colorado,

Connecticut, Florida, Georgia, Illinois, Iowa,

Kansas, Maine, Massachusetts, Minnesota,

Montana, New Jersey, New Mexico, North

Dakota, Ohio, Oregon, Rhode Island, South

Dakota, Tennessee, Virginia, and Washington.

For the NP, almost all states and regions show

constant returns to scale.

McCloskey (1985) makes a compelling case

that often too much emphasis is placed on

statistical significance and not enough on eco-

nomic significance. She gives a vivid example

of testing purchasing power parity, which boils

down to a test of b 5 one in a model (pp. 201–

202). Just because someone has a very large

sample and rejects the estimate that b 5 0.999

is equal to one, from an economic significance

or common sense perspective, purchasing power

parity would not be rejected. It should be clear

that her general argument would apply to tests

of returns to scale and hence are very relevant

here as well. Although from a statistical per-

spective the majority of states have constant

returns to scale in the FRMP and NP indices,

in terms of economic significance, more lati-

tude should be applied in interpreting the

numbers. For the FRMP, there are 29 states

with return to scale estimates over 2.00 and

another 18 with return to scale estimates be-

tween 1.50 and 2.00. For the NP, there are 42

states with return to scale estimates over 1.00.

All of this suggests that, given the stated ob-

jectives and outcome indices for the EFNEP

used by the USDA, the program is very effec-

tive within a broader evaluation perspective.

How can these results be used to improve

the EFNEP? Much of the issue of improving

the EFNEP comes down to first having objec-

tive valid information on effectiveness at the

state level. Although a lot of information is ex-

changed between EFNEP administrators, until

we actually know which states are doing better

relative to others, it will remain unclear who

has the more effective program and hence

more effective information. The model and

returns to scale estimates here provide this

first required piece of information. Much of

the usefulness of this research is then in simply

identifying outcome areas and states that are

doing well relative to others and all that may

be required is to share information on dif-

ferent practices, which can easily be done at

the National EFNEP Conference each year.

The results shed light on two main areas

where the EFNEP administrators and stake-

holders should look to make improvements.

First, it is clear that the money being spent on

food safety is not having much of an impact

on the FSP index. Re-evaluating the general

EFNEP approach to food safety practices and

considering alternative approaches may actu-

ally improve the food safety outcomes associ-

ated with EFNEP. Second, even for the FRMP

and NP, there is a great deal of variability even

within regions on returns to scale. EFNEP ad-

ministrators and stakeholders in a relatively

low-performing state need only look to the

higher performing states in their region for in-

sights into how their program operations dif-

fer and for suggestions for ways of improving

their program operations.

Regarding limitations, two seem especially

noteworthy. First, behavioral checklists and

categorical-based surveys such as that used by

USDA are used mainly for their high response

rate and practicality in implementation. They

are easy targets for criticism because they must

navigate the often unclear tradeoffs between

validity, reliability, response burden, and prac-

ticality in implementation. The procedures im-

plemented by the USDA in developing the

behavior checklist are in line with the recom-

mendations of the literature (e.g., Contento,

Randell, and Basch, 2002; Kristal et al., 1990)

and there is some evidence that behavior check-

list questions can correlate reasonably well with

behavioral and some biological changes (e.g.,

Murphy et al., 2001). However, when there

is interest in possibly multiple domains or
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constructs, the improvement in a particular

domain could simply depend on the number

or type of questions asked, as pointed out by

a reviewer. For example, the 10-item behav-

ioral checklist used by the USDA contains

only two questions for the FSP compared with

five questions for the NP index. This implies

that even if questions are answered randomly,

the probability of improving on at least one

questions, as considered by the USDA, will be

higher the more questions that are asked on

a given domain. This is certainly an area where

more research is needed on the quality of the

USDA behavioral checklist and related indi-

cators. Until this time, these existing national

indicators are the obvious place to start in any

type of national-level analysis and discussion

of returns to scale and costs of the EFNEP.

Second, the stated objectives of the EFNEP

focus on education and behavior and it is well

known that improved knowledge and behavior

may not translate into health benefits. A few

small state-level EFNEP cost–benefit studies

do indicate the health benefits, in terms of

reduced health spending, exceed the costs

(Dollahite, Kenkel, and Thompson, 2008; Joy,

Pradhan, and Goldman, 2006; Rajgopal et al.,

2002; Schuster et al., 2003). At the national

level, this is a daunting question. However,

regardless of the theory used to support the

notion of changing health through an educa-

tion program, a central component is to change

behavior and this is one of the main direct

goals stated by EFNEP. Consequently, the type

of analysis conducted here seems the appro-

priate starting point for any returns to scale

and cost analysis. As usual, these two points

imply further research is needed, but, at this

time, the best available information indicates

the EFNEP is an effective program in achieving

its stated goals.

[Received December 2011; Accepted December 2012.]
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