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Introduction: Focusing on participation and utilization, this research helps to assess the potential
impact and contributions of farmers’ market incentive programs, often seen as means for improving
nutrition and preventing disease among low-income families.

Methods: Evaluating the largest farmers’ market incentive program in the U.S. (California Market
Match), this study used (1) 3 administrative databases (n=1,469, 6,799, and 30,506), (2) a partici-
pant survey (n=2,723), and (3) longitudinal interviews (n=163) with active and former participants.
Quantitative data were analyzed with contingency tables and multiple regression. Qualitative data
were coded into analytically significant themes. Data were collected in 2015—2018 and analyzed in
2018—2021.

Results: Participation was typically low and varied across localities (3.7%—19.8% of eligible fami-
lies in a sample of ZIP codes). According to administrative records, market visits by participants in
2 California regions averaged 2.18 and 3.12 per season. However, 77.1% of participants in the shop-
per survey indicated that they were repeat customers, and 51.0% indicated that they were regular
utilizers. Deterrents to utilization included perceptions of inconvenience and high prices but not
availability of produce in the community or travel time to markets. Utilization was most frequent
among Asian shoppers and residents of Southern California outside Los Angeles County.

Conclusions: Farmers’ market incentive programs such as Market Match appear likely to benefit
population health through a core of committed shoppers. Improvement in participation and utiliza-
tion may be attained through a better understanding of the communities that the markets are
intended to serve.
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INTRODUCTION

or decades, public policy in the U.S., Europe, and
F elsewhere has supported programs to promote

healthful diets among low-income families."”
Policymakers in the U.S. have sought to encourage
greater consumption of fruits and vegetables through,
among other means, incentives to shop at farmers’ mar-
kets. On the basis of the largest farmers’ market incen-
tive program in the U.S., the research reported in this
paper adds to the understanding of the actual and poten-
tial impact of farmers’ markets through the assessment
of participation and utilization in a diverse population
and across localities and regions.
Numerous studies have illustrated the importance of
nutrition in preventing disease and have shown
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disparities across income, ethnicity, and region.’””
Much research confirms the relationship between low
income and poor diet and consequent incidence of obe-
sity and specific nutrition-related diseases.”” Nutrition-
related diseases such as diabetes’ and obesity'’ have
been found to increase severity and mortality among
patients with coronavirus disease 2019 (COVID-19).
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Researchers have attributed these disparities not only to
unaffordability but also to the unavailability of fruits and
vegetables in low-income neighborhoods. Relationships
between residence in food deserts and health risks have
been reported widely,''~"" particularly in areas of
extreme poverty and rural communities.">'” In addition
to farmers’ markets, programs addressing these needs
have included mobile outlets selling fruits and vegeta-
bles, community-supported agriculture, and incentives
at grocery stores and supermarkets."®”** Researchers
have reported increased consumption of fruits and vege-
tables among participants in these programs.” ™

However, research thus far has not provided a com-
plete understanding of farmers’ market utilization and
how this may affect the contribution of farmers’ markets
to improved nutrition. Many studies have been small in
scale,” have been carried out over brief periods,”* or
have been conducted at single markets or markets in
close geographic proximity.””** A number report low
levels of utilization,”” " suggesting a special need for
better understanding and means for attracting and
retaining participants. The research reported in this
paper helps to extend the current understanding by
comparing program participation across racial groups
not fully represented in earlier studies and among
diverse localities and regions. The study adds to the
understanding of barriers to utilization through inten-
sive interviews of current and former shoppers.

METHODS
Study Sample

Data for this study were obtained in an evaluation of Market Match,
a statewide farmers’ market incentive program in California. Fund-
ing was provided by California tobacco tax revenues, which sup-
ported incentives to beneficiaries of the federal Special
Supplemental Nutrition Program for Women, Infants, and Chil-
dren (WIC), and the U.S. Department of Agriculture’s Food Insecu-
rity Nutrition Incentive program for beneficiaries of the
Supplemental Nutrition Assistance Program (SNAP), formerly
known as food stamps. Matching up to $10 in their SNAP funds or
WIC coupons, participants received tokens or coupons exchange-
able for fruits and vegetables at farmers’ markets. Between 2015
and 2017, there were 276,688 visits to farmers’ markets by Market
Match participants. In 2017, a total of 293 farmers’ markets offered
Market Match, locally administered by 51 independent contractors.
The research team obtained data from (1) files compiled by Mar-
ket Match contractors for administrative purposes on shopper
activity and expenditures; (2) a survey of Market Match shoppers at
112 farmers’ markets; and (3) intensive telephone interviews with
current and former shoppers, including up to 4 follow-up contacts.
A total of 3 administrative databases comprising records of vis-
its to farmers’ markets were available to the evaluation team.
These included the “Certification File” for Los Angeles County,
the “Year-End Financial Report,” also for Los Angeles County,
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and the “Market Visit Data File” for selected areas of California’s
Central Valley.

The Certification File for Los Angeles County contained 6,799
records of individuals certified to participate in the Market Match
program for the 2017—2018 market season. Records for each par-
ticipant contained their residential ZIP code, enabling the research
team to link the file with Census data.

The Year-End Financial Report included a total of 30,506 Mar-
ket Match transactions at all markets operating in Los Angeles
County from July 2016 through June 2017. This file enabled the
research team to compute the total number of individual shoppers
and transactions, making possible the determination of the aver-
age number of market visits per shopper.

The Market Visit Data File comprised records of farmers’ mar-
ket visits made by each shopper in 2 large market areas in Califor-
nia’s Central Valley between May and October 2015 (n=1,469).
These records included the dates of each visit and whether each
visit was a shopper’s first versus a return visit.

Individuals in all these databases had unique identifiers (such
as numbers assigned by program staff), enabling the research
team to determine repeat shopping by individuals over specified
time periods.

MEASURES

Between 2015 and 2017, shoppers were given written
questionnaires as they arrived at tables in the farmers’
markets where they received their coupons or tokens.
Employing Sudman’s procedures for controlling bias in
intercept surveys,”” the research team accrued 2,723
completed questionnaires. Requiring about 5 minutes
for completion, the survey instrument covered demo-
graphics (race/ethnicity, age, sex); number of children
aged <18 years living at home; perceptions of price and
quality of produce at the market; whether the subject
was a first-time shopper at the market and, if not, how
many times she had visited the market in the past 30
days; and the importance the shopper placed on Market
Match as a reason why she had come to the market that
day. The survey was conducted in English, Spanish, Chi-
nese, Vietnamese, and Arabic.

A cohort of 92 farmers’ market shoppers was
recruited for repeated, intensive interviews. These con-
sisted of open-ended items and were conducted in
English and Spanish. Potential interview subjects were
recruited from among shopper survey respondents. A
total of 163 intensive interviews were conducted.

Table 1 specifies the key questions on which the
research reported in this paper focuses and the corre-
sponding data sources used to address these questions.

Statistical Analysis

Shopper survey data were analyzed with an estimation of
ordinary least squares models predicting the number of
times respondents reported having used their WIC,
SNAP, or other benefits at a farmers’ market in the last
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30 days. Logistic regression was used to predict regular
shopping at the markets, dichotomously defined as hav-
ing used benefits at these markets >3 times in the last
30 days. Data from the administrative records were ana-
lyzed by computing the mean numbers of visits within
specified geographic areas and timeframes.

Qualitative data from the intensive interviews were
analyzed by axial coding,” aggregating responses to
open-ended questions into categories reflecting common
underlying ideas and concepts (referenced as themes).
Two members of the research team inspected written
transcripts of the interviews; themes identified by each
were compared for consistency and completeness.

University of Southern California IRB review deter-
mined that the study was exempt from the approval
process.

RESULTS

Participation and utilization are outcome variables in the
presented analysis. A person was defined as a participant
if they had signed up at a farmers’ market and shopped
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under Market Match at least 1 time. The terms partici-
pant and shopper are used interchangeably. Utilization
denotes the number of times a participant attended a
market during periods defined in the administrative data
sets or, in the case of the shopper survey, the past
30 days.

Community-level rates of participation in Market
Match were obtained within 14 selected ZIP codes in
Los Angeles County. These ZIP codes were selected
because the farmers’ markets with the largest numbers
of visits by Market Match shoppers were located within
or adjacent to them. Participation rates were computed
by dividing the number of families in Market Match in
2016—2017 (n=3,803 according to the Certification File)
by the number enrolled in SNAP during that period
(40,736 according to the U.S. Census American Com-
munity Survey). All families enrolled in SNAP were eli-
gible for Market Match; many of those eligible for SNAP
were also eligible for WIC. Across all ZIP codes (Table 2),
the overall percentage of SNAP families participating in
Market Match was 9.34; participation rates by ZIP code
ranged from 3.73 to 19.78.

Table 1. Correspondence of Research Questions, Data Sources, and Data Elements

Research questions

Data source and data elements

Administrative records (data elements)
Within the eligible population, what is the frequency of
participation in Market Match?
Among participants, what is the average number of visits to
farmers’ markets?
What percentage of participants make additional visits to
farmers’ markets after their first visit?
Shopper survey (interview items)
How do family needs affect Market Match utilization?

How do perceptions regarding price and availability of fresh
fruits and vegetables affect utilization?

Outcome measure: how often do shoppers attend farmers’
markets (as conditioned by family need, perceptions of prices
and availability, demographic features, and region of
residence)?

Intensive follow-up (telephone) interviews

What are the reasons for reduced shopping or leaving the

program?

Certification File: total program participants (linked via ZIP code
with U.S. Census).

Year-End Financial Report: total program participants and total
farmers’ market transactions.

Market Visit Data File: total first-time and follow-up visits by
individual participant.

How important is Market Match in your decision to spend your . ..
benefits at this farmers’ market, instead of a store or another
farmers’ market? Response options: very - wouldn’t have come
otherwise; somewhat; not very; not at all.

How many children under 18 live in your household?

Outside of this farmers’ market, how easy or hard is it to buy
quality fresh fruits and vegetables in your neighborhood?
Response options: very easy, easy, difficult, very difficult.
Compared with other places where you shop, are the prices of
fruits and vegetables (in the farmers’ market) ... Response
options: lower, about the same, higher.

Other than today, about how many times have you visited this
farmers’ market in the 30 days? Response options: none; once;
twice; 3 or more.

Sometimes people want to go to a local farmers’ market — with or
without Market Match-but can’t go as often as they’d like. Have
you ever wanted to go to (the market) but not been able to for any
reason?

When you weren’t able to go to the market what were the reasons?
Sometimes, people try Market Match at a local farmers’ market
and later stop going. Have you stopped going to the market for
Market Match?

www.ajpmonline.org
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According to the 2015—2016 Year End Financial
Report for Los Angeles County, 9,771 unique shoppers
made 30,506 transactions at 39 markets in the period
July 1—June 30. Accordingly, the average number of vis-
its per shopper was 3.12. A transaction is defined as the
exchange of SNAP or WIC benefits at the beginning of a
shopper’s market visit rather than purchases from an
individual vendor.

In the Market Visit Data File, for May 2015 through
October 2015, complete data were available for 1,469
individual Central Valley shoppers. Among these, 664
(45.2%) utilized Market Match for the first time. In this
market season, the average number of visits per partici-
pant was 2.18; among first-time shoppers, 62.2% did not
return after their first visit.

Participant characteristics, perceptions, and utiliza-
tion are presented in Table 3. The vast majority of shop-
per survey respondents indicated that Market Match
was a very important factor in using their SNAP or WIC
benefits at the market and that they would not have
come otherwise. Slightly more than half said that fresh
fruits and vegetables were difficult or very difficult to
find in their communities. A majority of shoppers
thought that prices at the markets were either about the
same or higher than those at other places where they
shopped. A total of 77.1% of respondents to the shopper
survey were repeat shoppers, reporting attendance at the
market at least 1 other time in the past 30 days; 51.0%
were considered regular utilizers, reporting attendance
>3 times during that period.

Table 4 presents coefficients from an ordinary least
squares equation predicting the number of times repeat

Table 2. SNAP and Market Match Participants by ZIP Code

Number of Percent SNAP

Market Match SNAP participants in

ZIP codes participants enroliments Market Match
90280 147 3,932 3.73
90034 162 819 19.78
90016 171 2,440 7.00
90022 176 2,405 731
90037 186 4,493 4.13
90255 188 3,547 5.31
91678 192 1,375 13.96
90002 209 3,337 6.26
90019 214 2,562 8.35
90006 240 2,653 9.04
91767 249 1,720 14.47
91766 332 3,072 10.80
90011 1,203 6,627 18.15
90007 134 1,754 7.63
Total 3,803 40,736 9.34

SNAP, Supplemental Nutrition Assistance Program.
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Table 3. Respondent Characteristics: Farmers’ Market

“Survey (Percentages)

Survey questions %
Market Match important: would not have come to 75.6
the farmers’ market otherwise

Difficult/very difficult to buy quality fresh fruits and 54.4

vegetables outside farmers’ market
Compared with those of other places, prices of fruits
and vegetables at the farmers’ market are

Lower 28.5
About the same 41.9
Higher 29.7
Times visited the market in the last 30 days
None 22.9
Once 9.6
Twice 16.5
Three or more 51.0

Because of Market Match, amount of fruits and
vegetables bought each week has®

Increased 71.4
Remained the same 26.9
Decreased 1.7
Sex (female) 79.8
Race
Caucasian 313
African American 7.0
Latinx 35.9
Asian 13.1
Other/multi-racial 10.5
Age, years
<29 22.8
30-49 47.4
50-69 22.3
>70 3.4
n 2,658

Note: Cases with missing data were omitted from the table.
?Repeat shoppers only (n=2,127).

shoppers indicated that they had used their benefits at
the farmers’ market in the past 30 days. Statistically sig-
nificant predictors include considering Market Match a
very important reason for attending and the number of
children aged <18 years in the household. Perception
that prices were higher than in the community was a
strong, negative predictor of the times shoppers reported
to have used the market. Perceived availability of fresh
fruits and vegetables in the community was not a signifi-
cant predictor, nor was travel time to the market.

Several demographic and geographic factors were rep-
resented as a series of dichotomous variables; coefficients
on these variables reflect the differences from reference
categories omitted from the equation. Only Asian shop-
pers differed from the reference category (multiple/other
races), attending more frequently. Older shoppers (aged
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Table 4. Regression Coefficients (OLS) Predicting Times Vis-
ited Market in the Last 30 Days

Variables Coefficient SE p-value
How important Market 0.106 0.038 0.01
Match is in visiting market
How difficult to buy quality 0.041 0.023 n.s.
fresh fruits and vegetables
outside farmers’ market
Prices of fruits and —0.093 0.027 0.01
vegetables at the farmers’
market are higher than
those of other places
Number of children aged 0.054 0.016 0.01
<18 years at home
Sex (female) —0.071 0.052 n.s.
Race®
Caucasian 0.038 0.068 n.s.
African American —0.145 0.102 ns.
Latinx —0.038 0.077 ns.
Asian 0.162 0.081 0.05
Age, years”
30-49 —-0.018 0.050 n.s.
50-69 0.170 0.058 0.01
>70 0.344 0.115 0.01
California region®
Bay area —0.008 0.066 n.s.
Central valley —0.167 0.077 0.05
Northern —0.012 0.089 ns.
South coast —-0.077 0.120 ns.
Southern (other than Los 0.349 0.104 0.01
Angeles County)
Number of market meetings 0.004 0.005 n.s.

Note: Boldface indicates statistical significance (p<0.05).
R square=0.048.

n.s., not significant; OLS, ordinary least squares.

?Ref: multi/other races, omitted from the equation.

PRef: age <29 years, omitted from the equation.

°Ref: Los Angeles County, omitted from the equation.

50—69 and >70 years) reported more visits than the ref-
erence category (age <29 years). Relative to the residents
of the geographic reference category, Los Angeles
County, residents of California’s Central Valley made
fewer visits, whereas residents in Southern California
areas other than those in Los Angeles made more visits.

Coefficients from a binary logistic equation predicting
regular utilization (coded 1 if the shopper was found to
have attended >3 times in the last 30 days, 0 otherwise)
were similar to those in Table 4. Demographic and geo-
graphic background variables were the same in both the
ordinary least squares and logistic equations. There was
no evidence of multicollinearity among the predictor
variables (intercorrelations were generally <0.3).

The intensive telephone interviews help to illustrate
the quantitative findings. The themes expressed suggest
a combination of extended purchasing power and

valuation of healthful food as principal motivations for
participation in the program. Interview subjects also
expressed themes reflecting increased food security
through the program: “Because of Market Match I am
able to buy other things at the grocery store with my
EBT (Electronic Benefits Transfer), because it extends
my money.” “I would have way more hungry days if it
wasn’t for Market Match.”

“Market Match is extra money in my pocket—an
incentive to buy more fresh, healthy foods.”

The theme specifically indicating a combination of
increased purchasing power and access to fresh fruits
and vegetables was observed in 24.2% of the interviews.
For some, this access facilitated a long-term commit-
ment to healthy eating. As one shopper commented,
“I've always eaten healthy but I am buying more now
since I have more to spend.”

Interviewers asked shoppers whether they utilized the
markets less often than they preferred, and 70.6% said
that they did. Inconvenience was cited by 57.1% of these
respondents. Often, child-related engagements were
reported to conflict with market days and hours. Under
the convenience theme, interview respondents also men-
tioned the inability to purchase out-of-season items,
which are available at conventional outlets.

The theme of insufficient funds (after expenditures
outside the farmers’ markets) as a barrier to utilization
was expressed in 24.1% of interviews because Market
Match shoppers exhausted WIC, SNAP, or other bene-
fits late in the month. One participant said, “(My going
to the market depends on whether) I am rationing food
stamps. I need to make sure I have at least $10 left on
EBT.” More generally, another commented, “(The farm-
ers’ market) is too expensive. I get less food (than at the
grocery store) for the same amount of money.”

A minority (20.7%) of intensive interview respondents
said that they had left the program entirely. Among
these, nearly half (47.3%) said that they no longer quali-
fied because of improved financial circumstances.
Among those still eligible, the most common reasons for
discontinuation were inconvenience of market days and
times (42.1%) and high prices (26.3%).

DISCUSSION

Findings reported in this study confirm the limited par-
ticipation and utilization reported in earlier studies as
well as federal data.”” >"** Within a population con-
fined to California but still more racially and geographi-
cally diverse than that of earlier studies, the investigation
reported in this study found that Asian shoppers utilized
the farmers’ markets more frequently than Caucasian,
Latinx, and African American shoppers. As in earlier
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studies, the research reported in this paper found that
participation differed strongly across local markets and
that utilization differed significantly among geographi-
cally noncontiguous regions. The rates of participation
and utilization were not explained by differences in the
annual number of farmers’ market meetings across
localities.

Supplementing earlier studies, this research found evi-
dence of a stable core of committed shoppers. Among
shoppers encountered by survey personnel at the mar-
kets on any given day, most (77.1%) were repeat shop-
pers, having visited the market at least 1 other time over
the past 30 days; a majority of the shoppers (51.0%)
encountered by the survey team had visited the market
on >3 occasions over this time period. Analysis of data
from California’s Central Valley in the Market Visit
Data File found that a small percentage (4.2%) of all
shoppers visited farmers’ markets between 6 and 18 times
in the 2015 season. Informal confirmation is provided by
local program managers, who comment that most shop-
pers on any given day are regulars.

Low percentages of participation among eligible fami-
lies and infrequency of visits to markets by many partici-
pants should not be taken as evidence of ineffectiveness.
Dimitri et al.”” have characterized farmers’ market
incentive programs as a “way to reach those already
interested in healthy foods.” Assuming that regular
shoppers are those most interested in healthful food, this
study adds to the evidence that Market Match enables a
key group of this kind to maintain a diet rich in fruits
and vegetables.

Perception of relatively high prices at farmers’ mar-
kets by some shoppers is intuitively understandable as a
barrier to utilization. Regression analyses in this study
show perceived high prices as a strong, negative predic-
tor of regular farmers’ market shopping. No systematic
effort was made in this study to compare prices at farm-
ers’ markets across ZIP codes and regions, but further
research should use such a comparison as a possible
explanation of geographic differences in utilization.

Also not covered in this study were potential differen-
ces in produces offered at markets. Compatibility of
offerings with neighborhood food cultures and tastes
should be considered by program operators. Of impor-
tance to all shoppers should be quality, freshness, and
variety of items for sale. Evidence that markets in disad-
vantaged neighborhoods offer less variety than elsewhere
has been reported.”

A surprising finding in this study was the relative
unimportance of the availability of quality fresh fruits
and vegetables for sale in the community. Perception of
low availability in the community affected neither the
number of visits made by participants nor whether
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individuals made >3 visits in the previous 30 days. These
observations suggest limited applicability of the food
desert concept in explaining participation or utilization
of programs such as Market Match.

Limitations

Several limitations of this study must be acknowledged.
Although widely used in market research, subject-
encounter sampling is less reliable than other sampling
methods. Shopper survey data were collected at only the
largest markets participating in Market Match during
the study. The volume of Market Match shopping at
smaller venues was typically too low for adequate num-
bers to be accrued in the time available to survey person-
nel. In the qualitative data analysis, no subcategories for
themes were developed nor was a formal codebook com-
piled; thus, the qualitative findings should be considered
exploratory. Despite these concerns, the findings
reported in this paper are consistent across the diverse
methods used.

CONCLUSIONS

The research reported in this paper suggests that farm-
ers’ market incentive programs benefit population health
most through the opportunities they offer to specific
communities and committed shoppers. Although com-
mitted shoppers represent a small percentage of those
who participate in farmers’ market programs, this per-
centage might be increased. Race, age group, and loca-
tion help to determine utilization, suggesting that
program planners and operators take these factors into
consideration in configuring outreach. Research on the
compatibility of market features with community needs
would have great value. Such research, for example,
could determine which market days and times would be
most convenient for potential shoppers, a dimension
likely to vary among predominant age groups.

Finally, this study suggests the desirability of multiple
means for incentivizing food security program beneficia-
ries to adopt healthful diets, including, for instance, pro-
grams based in supermarkets.”” Although even in an
environment with many alternatives, committed farm-
ers’ market shoppers may seek benefits specific to these
outlets. For these shoppers, the social atmosphere and
visual appeal of offerings may have special value. The
scheduling of farmers” markets at specific days and times
may act as a nudge’® for the purchase of healthful foods.
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