Public Health Nutrition

oL

https://doi.o

Obesity and chronic disease disparities within low-
income communities are a major public health concern®.

Public Health Nutrition: 23(9), 1618-1628

doi:10.1017/81368980019004051

Identifying and assessing factors affecting farmers’ markets

Electronic Benefit Transfer sales in Hawai’i

G Wolff', DC Nelson-Hurwitz? and OV Buchthal? *

"Department of Urban and Regional Planning, University of Hawai‘i at Manoa, Honolulu, HI, USA:
2Department of Public Health, University of Hawai‘i at Manoa, 1960 East-West Road, Biomed D-201,

Honolulu, HI 96822, USA

Submitted 15 April 2019: Final revision received 8 August 2019: Accepted 16 September 2019: First published online 9 March 2020

Abstract

Objective: Electronic Benefit Transfer (EBT) placement at farmers’ markets can
reduce access disparities for low-income consumers. However, resources needed
to operate EBT programs may challenge markets’ business models. A conceptual
model of factors impacting EBT program success was developed from literature,
and an exploratory study conducted to assess the impact of model variables on
market EBT sales.

Design: Annual EBT sales data were obtained for all Hawai'‘i farmers’ markets with
EBT programs (72 22). Key informant interviews (7 19), along with records review,
were performed to gather data on model variables. Exploratory analysis was con-
ducted to estimate the impact of individual model variables on EBT sales.
Setting: Farmers’ markets accepting EBT in the state of Hawai'i.

Participants: Market managers and EBT program partners (72 19).

Results: Markets engaging in community partnerships (AX = $852), consumer
education (AX = $598), social media promotion (AX = $732) or EBT incentives
(Ax = $509) averaged higher sales than markets not reporting these practices.
Sales increased by $3 for every ten additional SNAP-participating households
and decreased by $35 for each competing EBT-accepting supermarket, grocery
or farmers’ market within the market’s access area. Sales increased by $137/vendor
for each additional hour/week the market was open.

Conclusion: Factors suggested by the model, particularly community engagement
and partnership, marketing methods, consumer base and competition for EBT
sales in the market area substantively affected EBT sales. Assessing these factors
may identify markets with the greatest chance of EBT success and suggest ways
to strengthen struggling EBT programs.
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insufficient to improve healthy food consumption in

low-resource neighbourhoods®

. Healthy food access is

Increased attention has been placed on the relationship
between chronic disease disparities and the local food
environment'?. The health of individuals and communities
has been correlated with the quality of food accessible in
the neighbourhood®®. Low-income communities have
less access to healthy food sources, such as supermarkets
and grocery stores, than higher-income neighbourhoods,
which may contribute to differential rates of obesity and
chronic disease©®”.

One strategy to address these disparities has been
to incentivise supermarkets to establish locations in under-
served areas. However, this strategy alone appears
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a multifaceted issue, involving more than increasing
supermarket accessibility in food deserts.

Another strategy growing in popularity has been
supporting the placement of farmers’ markets in areas with
limited healthy food sources®'®. Farmers’ markets are
attractive intervention tools because they have the poten-
tial to address multiple dimensions of healthy food
access, including physical access, affordability and cultural
appropriateness®. Because of flexibility and lower infra-
structure requirements, they can operate in geographic
locations where supermarkets may not be feasible/!1?,
They increase accessibility by providing healthy food
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shopping opportunities in places convenient to people’s
daily activities, including schools, clinics, workplaces and
public transit lines"'?. They often eliminate the middlemen
in sales, which increases affordability'*. Additionally,
many markets are working to improve access for individ-
uals participating in the federal Supplemental Nutrition
Assistance Program (SNAP), primarily through developing
programs that allow SNAP participants to use their
Electronic Benefit Transfer (EBT) cards at the market.
This access is critical to affordability in low-income
communities!>19,

However, most farmers’ markets are small businesses,
rather than social enterprises’”. Markets choosing to locate
in low-income communities can face greater challenges to
financial viability than those targeting more affluent con-
sumers®. Such challenges include increased consumer
price constraints and transportation barriers, cultural/
racial/social-class discrepancies between market farmers
and community members and a greater need for commu-
nity buy-in @13, These markets may require additional
support to remain successful long term@?.

Conceptual model

Research suggests multiple factors are critical to successful
farmers’ market operations in low-income communities.
While prior research has focused on identifying these indi-
vidual factors in market operations, these factors may be
both layered and interdependent. In reviewing the litera-
ture, it appears that factors related to market success can
be organised into three structured categories of market
operations: foundational (related to the underlying strength
of the market’s business model), operational (related to the
market’s daily operations) and supplemental (including
community-based activities to build consumers’ interest/
skills in specific market products) (Fig. 1). Given the diver-
sity of factors that can affect EBT program success, it may
help in intervention design to view these three categories
as operating within a hierarchical structure. Foundational
factors may need to be addressed first, then operational
and then supplemental factors. This may help to identify
where limited intervention resources should be focused
at a given point in a market’s EBT program development.

Foundational factors

The foundation for a farmers’ market’s success in a low-
income community relies on two major variables. First
is strong management. Operating a farmers’ market
requires substantial business skills, effort and time commit-
ments"'?2?, This is especially true in low-income commun-
ities where profit margins may be low and additional
elements must be considered, including infrastructure
required to accept SNAP EBT cards®182D_ 1t is imperative
that markets have a strong individual, or team, to manage
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Fig. 1 Conceptual model of factors impacting farmers’ market
EBT program success

its success. Measurable qualities of strong management
include having basic market operations performed by
paid staff rather than volunteers, a market manager with
effective business and communication skills, and business
plan goals that include a commitment to increasing healthy
food access among low-income communities*"??,

A second foundational factor is community engage-
ment, including partnership development with public
and private sectors. Partnerships are critical for farmers’
markets to address barriers and resource constraints asso-
ciated with location in low-income communities!%!8:3,
Local community organisations such as schools, churches,
health centers and non-profits can provide assistance in
many areas such as administrative support, financing,
flexibility in location and developing deeper connections
between the market and the community through market
activities and outreach®?42%_Support from governmental
agencies can be used to defray costs associated with EBT
acceptance. For example, farmers’ markets can apply to
the USDA FNS EBT Equipment program, which provides
a terminal and covers service fees for the first 3 year®®.
Local governments may also have resources to offset costs
associated with EBT acceptance or may provide other
technical support to markets operating in low-income
neighbourhoods.

Operational factors

The literature suggests that there are four major operational
variables important for a successful market in a low-income
community: location, products, price and marketing.
Consumers often identify the convenience of the market’s
location as the main appeal of a farmers’ market'31>27 In
low-income communities, markets should be centrally
located, easily accessible by public transit, open during
hours convenient to consumers and near other amenities
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such as schools, workplaces or other shopping opportuni-
ties, so shoppers may complete multiple errands at
once?28.2) Assessing both the size of the consumer base
and neighbourhood competition for EBT sales should also
be considered in location®”. A market EBT program’s
consumer base is the number of SNAP-participating
households with reasonable access to the market®®. The
number of alternate produce markets, supermarkets and
grocery stores accepting SNAP benefits in a neighbourhood
may impact farmers’ market EBT sales, due to the market’s
relatively limited operating hours.

Products should be tailored to the needs of the consumer
base®V. This includes carrying culturally appropriate fruits
and vegetables, as well as product variety so customers could
complete a significant portion of food shopping at the
market, rather than making multiple stops for groceries'327.

Price is a key aspect that draws, or deters, consumers
from farmers’ markets in low-income communities>3233,
Prices must be low enough to compete with other neigh-
bourhood retail outlets’>3%. Another important pricing
element for farmers’ market success in a low-income com-
munity is the acceptance of federal food assistance dollars
through an EBT terminal’>3%, These EBT programs, part-
nered with incentives such as double bucks, are especially
effective for increasing market customer base sales®>-37

Marketing increases consumer awareness of the market.
Marketing materials and messages should include the
location and hours of the market, along with information
about parking, public transit and acceptance of EBT
benefits1>3337, Marketing methods may include informal
methods such as environmental signage and flyers distrib-
uted through community organisations such as churches,
schools, community centers, usage of social media or formal
marketing such as radio ads, articles in local newspapers
or television coverage®. Marketing strategies, however,
should be creatively tailored to the target audience®”.

Supplemental factors

Community education involves supplemental market-
based, or market-affiliated, consumer education activities
that help to increase consumer demand within the commu-
nity for market products. This factor includes activities such
as cooking demonstrations, taste testing, recipe cards and
nutrition training®®®. These activities engage customers and
teach how to use produce that may be unfamiliar. New
knowledge also increases the likelihood of low-income
shoppers spending their limited food dollars on farmers’
market produce and supports the likelihood of new market
consumers becoming return shoppers?39,

Study objectives

This exploratory study was performed to assess the
relationship between individual variables suggested by
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the conceptual model and the economic success of farmers’
market EBT programs across the state of Hawai'i.

Study setting

The current study was conducted in the state of Hawai'i,
an archipelago state consisting of seven occupied islands.
The island of O‘ahu contains the state’s only large urban
area, where a majority of the state’s 1-4 million residents
reside. Hawai‘i is a majority-minority state, with fully a
quarter (25 %) of the state’s residents identify as multiracial.
Hawai'i residents are predominantly Asian (57 %), White
(43 %) and Native Hawaiian or Pacific Islander (26 %),
Nearly a quarter (24 %) of Hawaii's population have
income below 200% of the federal poverty level, and
52059 households receive federal food assistance in the
form of SNAP benefits““14?. Within the state, there are
ninety-five farmers’ markets, twenty-six of which accepted
EBT in 2016 (Fig. 2). Most farms providing produce for
markets on the islands are small, family-run operations; a
majority of these farms are minority owned“®. While most
farmers’ markets serve primarily their local neighbour-
hoods, some larger farmers’ markets located in or near tou-
rist areas also market themselves as visitor experiences.
This includes several of the largest markets in the state;
however, only one of these large tourist-oriented markets
has an EBT program.

Methods

All Hawai'i farmers’ markets authorised to have an EBT
machine in 2016 were identified, and 2016 annual EBT
sales data obtained from the State of Hawai‘i Department
of Human Services, the agency that administers the state
SNAP program. One market showed no EBT sales data
for 2016, this market was removed from the data set, result-
ing in a final list of twenty-two markets.

This dataset was used to provide the total dollar amount
of EBT reimbursements for each market for the year 2016.
In Hawai‘i, all farmers’ market EBT programs operate
through a centralised market booth with a single market-
operated wireless EBT machine. Customers use their EBT
cards to purchase scrip at this booth, the scrip may then
be used to purchase SNAP-qualified foods (fresh fruits
and vegetables, eggs and fish) from market vendors.
Individual vendors submit the scrip to the market manager
for reimbursement; the market EBT manager provides
vendor training and market oversight to ensure that these
redemptions follow SNAP regulations. Consequently, this
dataset does not contain information on individual
vendors nor does it contain information on individual
transactions.

Measurable aspects of the conceptual model’s key
components were identified and developed into study
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Fig.2 Locations of farmers’ markets in Hawai‘i in 2016 with SNAP Electronic Benefits Transfer (EBT) card access. Farmers’ markets:

o, with EBT; ., without EBT

variables (Table 1). Data on these measures for each mar-
ket were collected using three sources: () key informant
interviews with market managers and other informants
knowledgeable about individual market operations were
conducted to obtain information on market operations;
(i) a Geographic Information System (GIS) spatial analysis
was performed to identify neighbourhood demographics
and the number of competing EBT sales venues in each
market’s access area and (iii) document review, online
searches of market websites, local newspaper archives
and social media platforms to confirm market hours, loca-
tions, traditional media-based marketing and promotions
and social media promotion.

Data collection process

Key informant interviews and document reviews
An initial list of potential informants for each market
was developed from the 2016 EBT vendor list and refined
using contact information provided on market websites
and discussions with individuals knowledgeable about
individual market operations. Because of the state’s island
geography, a telephone interview protocol was selected.
For each potential informant, an initial contact call and
up to four follow-up calls were made. If the potential
key informant identified another person as more knowl-
edgeable, contact information was obtained and contact
attempts re-started with the new informant.

Nineteen key informant interviews were completed
with individuals knowledgeable about specific market
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operations, including market managers, market staft and
community agency staff involved with EBT or partnership
activities at individual markets. Interviews focused on
identifying market size, structure, operating hours, market
advertising history, history of the market’'s EBT program
and EBT incentive promotions, market engagement in
community partnerships and market involvement in com-
munity nutrition education programming. Community
agency staff were interviewed when the market’'s EBT
program or market outreach/advertising programs were
managed by community organisations, rather than run
by the market itself.

The research team was unsuccessful in identifying or
reaching an individual knowledgeable about daily market
operations for three of the twenty-two markets in the state
reporting EBT sales in 2016. For these markets, a review of
the market’s websites and related documents, a review of
contemporaneous social media and newspaper advertising
archives and information provided by community agency
staff located on the island and knowledgeable about the
market’s operations were used to develop documentation
of market size, hours, location, number of vendors, social
media advertising and presence of EBT incentive pro-
grams. All other variables for these three markets were
coded as missing.

Spatial analysis of market location (access and
competition)

Census geography mapping shapefiles were downloaded
from the US Census Bureau Maps and Data site (https://
www.census.gov/geo/maps-data/) and used to develop
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Table 1 Operationalisation of variables from the conceptual model
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Conceptual model variable

Operationalised measure used in study

Data source

Market outcomes Annual EBT sales ($)

State of Hawai'‘i department of
human services

Key informant interviews

Key informant interviews

GIS spatial analysis
GIS spatial analysis

Key informant interviews, market
websites, social media
postings

Key informant interviews, market
website vendor listings

Key informant interviews

Foundational Management Daily operations of the market and EBT program are handled by
strength paid employees (of the market or a partner agency)
Community Market reports collaboration with community agencies for EBT
partnerships program operations, nutrition-related programming, market
promotion or community outreach
Operational  Location Number of SNAP participating households within access area
(market reach)
Number of SNAP-accepting groceries, supermarkets or other
farmers markets within access area (competition)
Hours and days of operation per week (accessibility)
Products Number of vendors at the market (an indirect measure of the variety
of products at the market)
Price Double-bucks incentives offered at market
Marketing Formal paid radio, television or newspaper marketing campaigns

conducted

Informal advertising conducted via environmental signage (banners,

posters) or flyer distribution

Advertising conducted via social media (Facebook, Instagram,

Twitter)
Supplemental Community

education during market hours

Consumer nutrition education activities and outreach conducted

Key informant interviews

Key informant interviews, market
websites

Key informant interviews, market
websites, social media search

Key informant interviews, market
websites, social media
postings

EBT, Electronic Benefit Transfer.

layers that identified both census block group boundaries
in the state of Hawai'i and a point that represents the
geographic center of population for each block group unit.
Census block groups are subunits of census tracts and are
the smallest geographic unit for which household demo-
graphic data are available from the US Census. The
center-of-population is a single point that best represents
the location of people’s homes within a geographic area.
Demographic data on the number of SNAP participating
households and the number of individuals below 200 %
of the Federal Poverty Level within each census block
group were downloaded from the Census American
Communities Survey 5year (2011-2017) estimates and
appended to the block group center of population
shapefile.

Market addresses were obtained from the USDA
Local (https://www.ams.usda.gov/
local-food-directories/farmersmarkets). Because farmers’
markets can be transient, these addresses were then
cross-checked with market websites, marketing materials
and key informants. A GIS shapefile layer was then
developed that mapped market locations as point data.

Food Directory

Access to the market was operationalised as the number
of SNAP participating households within a reasonable
distance of each farmers’ market. Reasonable distance
was defined as a 1-mile radius for urban markets and a
3-8-mile service area for rural markets — the average distan-
ces consumers are willing to travel for groceries in urban
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and rural areas, respectively™”. Urban area boundaries
were defined as a census-designated space with a popula-
tion over 50 000>,

Spatial analysis was performed using ESRI’s geospatial
processing program, ArcGIS version 10.6 (ESRI, Redlands
CA). First, a 1-mile buffer using the ArcGIS buffer tool
was created around each of the urban farmers’ markets.
Then, using ArcGIS network analysis tool, a 3-8-mile
driving-distance service area was created around each of
the rural markets. The block group center of population,
a single point representing providing the best estimate of
household locations within a block group, was identified
and linked to block group demographic data®®.
Demographic data from the block groups whose center-
of-population-point fell within the calculated buffer/
service area for each market were used to determine the
number of people below 200 % of the Federal Poverty
Level and the number of households utilising SNAP
benefits within a reasonable distance to the market.

To identify competition (alternate sources for SNAP
purchasing within the market access area), a geospatial
data layer providing the locations of all supermarkets,
grocery stores (including neighbourhood markets and
small ethnic markets or bodegas) and farmers’ markets
accepting EBT cards was developed, and the number
of competing markets falling within the buffer/service
area of each market
were excluded from the current analysis as ‘competing

identified. Convenience stores
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Table 2 Univariate analysis of study variables
Quantitative variables Mean Median Range SE SD
Outcomes Total annual EBT sales at market in 2016 $55937 $9796 $572-$474862 $26513 $124 357
Standardised outcome measure: Annual EBT sales per $1013  $355 $25-$6460 $312 $1465
vendor
Operational ~ Number of SNAP-participating households within access 887 370 0-2710 204 956
(Location) area
Number of other EBT-accepting markets (including 4 2 0-17 1 5
groceries and supermarkets) within access area
Number of vendors 42 18 4-170 10 49
Hours of operation per week 4 4 1-20 0-86 4.05
Yes No Missing
Categorical variables n % n % n %
Foundational Market engaged in community partnerships 18 82 3 14 1 5
Market and/or EBT program run by paid staff 17 77 2 9 3 14
Operational ~ Market had formal advertising (radio, TV, newspaper) 14 64 7 32 1 5
Market engaged in informal marketing (flyers, signage) 17 77 5 23 0 0
Market engaged in social media marketing 13 59 9 41 0 0
Market engaged in EBT incentive/double-bucks program 14 64 8 36 0 0
Market had weekend hours 16 73 6 27 0 0
Supplemental Market engaged in community nutrition education 12 55 9 41 1 5
activities
EBT, Electronic Benefit Transfer.
n22.
markets’, since in Hawai‘i these venues are primarily Results

gas-station-affiliated markets providing very limited access
to fresh fruits or vegetables.

Data analysis

Market data were recorded in an Excel spreadsheet and
transferred into the statistical software package IBM
SPSS statistics version 23 (Armonk, NY) for cleaning
and analysis. A simple univariate analysis was performed
to review the data and look for outliers and missing
values.

In reviewing univariate data, it was discovered that there
was extreme variability in market size across the state
(from 3 to 170 vendors). This variability in market size
obscured the impact of all other market factors in determin-
ing sales outcomes. To control for this factor and permit
comparison across markets of different sizes, the depen-
dent variable (EBT sales dollars) was standardised to
‘EBT sales dollars pervendor’. Because ‘number of vendors’
had originally been intended to serve as a proxy measure
for the variety of products in the market, the model factor
products was removed from further analysis.

Exploratory bivariate analysis was then performed to
identify the strength of association of each individual
model variable on market EBT sales $-per-vendor. This
exploratory analysis focuses on identifying the difference
in mean sales (AX) between categorical market variables
and the change in sales associated with each increase in
unit (f) for quantitative variables. Significance testing
was not performed due to the study sample’s small size
(n 22) and wide variability, which limited the power of
the analysis.
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Farmers’ markets that accept EBT in Hawai'‘i are extremely
diverse (Table 2). Market size ranged from 3 to 170 ven-
dors, and EBT sales ranged from just over $500/year to
nearly $500000/year. Both of these wvariables had
extremely broad ranges that were highly skewed in the
same direction. Standardising the EBT sales outcome
measure to sales per vendor reduced the SE and SD in
the outcome measure substantively and resulted in market
EBT sales ranging from $25 to $6460 per vendor, with a
statewide median of $355/vendor.

The average market was open 4 h/week, and nearly
three-quarters (73 %) operated on the weekend. Market
hours varied widely, however, from as little as one hour/
week to as much as 20 h. Market environments also varied
widely in both the size of the potential customer base
(number of SNAP-participating households) and competi-
tion (number of other venues where consumers could
purchase fresh food using their SNAP benefits) within their
access area.

Most markets used paid staff to manage market opera-
tions and EBT programs, and a majority had established
community partnerships to support the market and used
informal marketing (environmental signage, banners,
flyers, word-of-mouth) to promote markets and their EBT
programs. The majority had engaged in at least some
formal marketing (radio or newspaper advertising), pro-
moted their program through social media. Half (55 %)
conducted nutrition education activities for the community,
and two-thirds (64 %) had engaged in an EBT double-bucks
promotion at some point during the year. Key informant
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Table 3 Effect of individual model components on annual EBT sales per vendor
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Effect on
annual EBT
sales per
vendor*®
Model component Measure B AX 95 % Cl
Foundational  Community partnership/engagement Market engages in community partnerships $852  -1092, 2797
and outreach
Strength of market management Market and EBT program operations managed $31 —2498, 2561
by paid staff (of the market or a partner agency)
Operational Location Each additional EBT-accepting grocery or -$35 -182, 112
supermarket located in access area
Each additional 10 SNAP households in $3 -5, 10
access area
Each additional hour/week that the market $137 -19, 293
is open
Market open weekdays only (v. having -$1075 —1948, —201
weekend hours)
Price Having EBT incentive or double-bucks promotions $509 —859, 1876
Marketing Use of social media marketing $732 -582, 2047
Use of formal marketing -$1271 -$2614, $72
Use of informal marketing $290 -$1297, $1878
Supplemental Community education and outreach  Conducting community nutrition education and $598 —778, 1974

outreach programs at the market

EBT, Electronic Benefit Transfer.

*Impact calculated as the 3, or change-per-unit, for quantitative variables, and as the Ax, or difference between category means, for categorical variables.

interviews identified that during the 2016 year, the only
formal (radio/newspaper/television) marketing conducted
was a pilot project in Hawai‘i county, where community
agency piloted an intermittent series of brief EBT
double-bucks promotions supported by radio and news-
paper advertising, and linked to multiple markets. Three
Honolulu county markets conducted steady EBT double-
bucks promotions through the entire year, supported
by informal marketing and social media.

Impact of foundational variables on Electronic
Benefit Transfer sales

The foundational variables of market strength and commu-
nity partnership both showed positive associations with
EBT sales (Table 3). On average, markets engaging in some
form of community partnership (as defined in Table 1)
averaged $852 more in EBT sales per vendor than markets
that did not report partnership, and markets using paid staff
averaged $31/vendor more in EBT sales than markets that
did not use paid staff.

Impact of operational variables on Electronic
Benefit Transfer sales

The three access and location variables were all moderately
associated with EBT sales (Table 3). On average, each
additional ten SNAP-participating families in a market’s
access area was associated with an increase of $3/vendor
in EBT sales, while each additional competing venue

9/10.1017/51368980019004051 Published online by Cambridge University Press

for EBT sales in the access area was associated with a
reduction of $35/vendor in such sales. Average EBT
sales per vendor increased by $137 for each additional
hour that the market was open. Markets that were not open
during the weekend averaged $1075 less in sales/vendor
than markets with weekend hours.

Price showed a stronger association with sales. Markets
that addressed price by providing double-bucks or other
EBT-related price incentives during at least some portion
of the year averaged $508 more in EBT sales per vendor
than markets with no incentive programs.

Marketing showed surprisingly mixed results between
the different marketing approaches. Vendors at markets
that used social media averaged $732 more in EBT sales,
and markets that used informal marketing methods aver-
aged $290 more in EBT sales than vendors at markets that
did not. However, vendors at markets that engaged in for-
mal marketing campaigns averaged $1271 /ess in sales than
markets that did not engage in these formal radio or news-
paper campaigns.

Impact of supplemental variables on Electronic
Benefit Transfer sales

Markets that engaged in nutrition education and outreach
activities averaged $598 more in sales; however, the direc-
tion of this relationship is undetermined; these activities
may support market profitability, or more profitable mar-
kets may be more likely to engage in supplemental
activities.
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Discussion

This exploratory study assessed the impact of multiple
factors suggested by the literature to be important for
building successful EBT programs at farmers’ markets in
low-income communities. Each of the individual variables
suggested by the conceptual model showed some impact
on sales, but sometimes in surprising ways. Overall, the
data suggest that this model may be helpful, although
further tailoring of individual components may be needed.

The strong similarity between the impacts community
partnership (a foundational variable) and community
outreach/education (a supporting variable) had on sales
per vendor at the market suggests one area for further
exploration. In the current study, community partnership
was loosely defined as engagement with local or county-
level community organisations in the development, opera-
tion or promotion of their EBT program. The conceptual
model identified community engagement as a foundational
issue in market development and nutrition education activ-
ities as a supportive consumer-education tool for building
product sales. However, the results suggest that these
factors may be interrelated, and these two variables might
instead be seen as components of the same foundational
element: community engagement. Markets with commu-
nity partnerships may view nutrition education and con-
sumer outreach as integral to their partnership activities,
and these partnerships may also provide the market
with resources for educational activities. Other studies have
demonstrated that both SNAP-oriented programming and
overt linkage with SNAP and WIC programs increase
SNAP participants’ purchases at farmers’ markets, sug-
gesting that these interlinked factors have the potential to
substantially impact EBT sales!3%.

It should, however, be noted that in other states commu-
nity engagement can include engagement with county or
local health departments; this partnership could not be
assessed in the current study because Hawaii has no
county- or city-level health departments. The Hawai'i
State Department of Health (HDOH) does not work directly
with individual farmers’ markets or EBT programs, but
instead supports coalition development and capacity-
building for nonprofit organisations working in diverse
areas of healthy food access.

All of the proposed operational variables showed some
association with market sales, but not always in the
expected direction. The positive impact of both social
media usage and informal marketing may suggest that
social media, word-of-mouth and environmental print
could be effective ways to promote EBT sales at farmers’
markets. Other studies have found that environmental
print is more effective than newspaper advertising for
reaching low-income audiences with health messaging
and that internet-based advertising and social media are
increasingly viable methods for reaching low-income
populations“”#®_ Future studies might assess whether this
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type of outreach is associated with a greater sense of
community connectedness with the market; particularly
given that in the current study the impact of social-
media-based outreach appeared greater than the impact
of price (double-bucks promotions) on sales. However,
in reviewing these markets’ social media promotions, an
emerging issue with tourism was identified that may
complicate this relationship in areas with tourism-driven
economies. A number of markets with EBT programs were
observed using social media to promoting the market as a
tourist activity. It would be instructive to observe how this
emerging issue affects the market’s atmosphere, vendor
and product mix and market pricing. The impact of tourism
could go in either direction; it could support market
operations and enrich the market experience, but it could
also make the market less comfortable for lower-income
and ethnic minority shoppers“>>?,

The negative impact of formal media marketing on sales
was surprising and may be an artifact of the limited and
sporadic use of formal media for farmers’ market EBT
promotion during the study year. In 1996, only one pilot
media campaign occurred, this campaign was linked to
an intermittent double-bucks program targeting small
markets in a rural part of the state.

The results on the locational variables suggested
that these factors could be important to assess. While
geographic proximity to SNAP participants’ homes was
important, ease of access (the number of hours the market
is open and having weekend v. weekday only hours) and
the amount of competition in the neighbourhood from
other EBT-accepting groceries and supermarkets also
appeared to affect market EBT sales. These results are
consonant with other studies finding that market shopping
trips tend to be woven into other aspects of people’s
day5(29)'

Given the necessarily limited hours and product variety
of farmers’ markets, it may make sense to target support for
EBT programs to areas where there are fewer opportunities
for SNAP participants to shop for fresh produce, and thus
less competition. Residence in areas with few healthy food
alternatives is associated with poorer health outcomes
overall, suggesting that targeting EBT program support to
markets in underserved and rural areas makes sense for
improving EBT program viability while addressing
disparities®.

Further exploration of market size and structure varia-
bles is warranted. One factor that clearly needs further
exploration is that of market variety. Number of vendors
was initially assessed in the current study as a proxy for
market variety. The current study did not report the impact
on sales for each additional vendor at the market because in
this small dataset both EBT sales and number of vendors
were highly skewed, and the 95 % CI around the assess-
ment of the change in sales for each additional vendor
was so broad as to render the data uninterpretable. It would
be useful to reassess this factor in a region with more
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farmers’ markets, or where the farmers’ market size and
sales do not show such an extreme range.

In the current study, market size/variety was defined
simply as the number of vendors overall. However, in
reviewing market websites and materials, it was evident
that market vendor types varied widely by market. At larger
markets and those with longer weekend hours, prepared
foods, crafts and services appeared to make up a large
proportion of vendors. It would be useful to know
whether the presence of non-food vendors increases, or
decreases, EBT program viability. Non-food vendors
could be either a positive or a negative impact on EBT
sales — by increasing the perceived convenience of the
market through providing access to additional shopping/
entertainment/errand-running opportunities, or by increas-
ing a sense of discomfort among low-income populations,
creating a perception that the market is primarily for
upper-income or tourist populations327:50

Limitations

Although the current study included every market in the
state with an EBT program active during the study period,
the small sample size rendered the power of the analysis
too low for reliable statistical inference testing. Because
of this, the analysis was focused on determining the effect
size of each of the individual variables. As such, the current
study should be viewed as an exploratory study, and the
generalisability of the results may be limited.

Community collaboration was loosely specified in the
current study as formal or informal collaborations with
community agencies for the purpose of promoting or
operating the market’s EBT program, or conducting market
outreach to low-income consumers in the community.
These results could vary if collaboration is defined more
narrowly.

Because Hawaii has no city or county health depart-
ments, and the state health department does not work
directly with individual farmers’ markets, it is not possible
to assess the impact of collaboration with these types of
organisations, which may play a more prominent and
stable role in supporting farmers’ market EBT programs
in other states.

The eftect of the operational strength variable on market
sales may have been affected by the specific measure
used, since the ability to rely on paid staff (rather than
volunteers) to manage core market and EBT operations
captures only one aspect of a market’s operational struc-
ture, but was used to provide an overall assessment of
the stability and strength of market management. This mea-
sure, however, while imperfect, is critical to EBT program
operations and reflects the type of operational information
readily accessible to organisations seeking to identify farm-
ers’ markets where EBT programs have the greatest likeli-
hood of success.

9/10.1017/51368980019004051 Published online by Cambridge University Press

G Wolff et al.

Due to the geography of the state and the limited resour-
ces for the current study, site visits to each of the individual
markets were not conducted; this limited the ability to
assess product variety.

Conclusion

This small, exploratory study suggests that the success
of a farmers’ market EBT program may be driven by the
interrelated foundational and operational factors suggested
in the conceptual model. Replication of this research in a
larger state, or across a regional area with a greater number
of farmers’ markets with EBT programs, could be instruc-
tive in further assessing the viability of this model.
Programs seeking to increase access in low-income
communities by encouraging and supporting EBT access
at farmers’ markets may want to look closely at the factors
that are foundational to market operations, such as the
market’s level of community engagement, and the size of
the consumer base and amount of competition in the mar-
ket area, since these may be associated with the level of
EBT sales®!5%. The current study also suggests that consis-
tent informal marketing through environmental signage
and social media could have a substantial impact on sales;
this may be a fruitful area for technical assistance and
support to aid the financial sustainability of EBT programs
at markets that have the foundational elements for success.

Acknowledgements

Acknowledgements: This project was made possible with
the support and assistance of Daniela Kittinger of the
Appleseed Foundation, Ginet Hayes of the Hawai‘i
Department of Human Services SNAP-Ed Program and
the Chronic Disease Prevention and Health Promotion
Division of the Hawai‘i Department of Health. The authors
are indebted for their partnership, guidance and support
for this project. Financial support: This research received
no specific grant from any funding agency, commercial
or not-for-profit sectors. Conflict of interest: None.
Authorship: G.W.: Drafted the background and portions
of the methods sections, developed the conceptual model
and study measures, performed the data collection and GIS
spatial analysis and reviewed the final manuscript. D.N-H.:
Provided feedback on the development of the conceptual
model, participated in the study design and analysis and
reviewed and edited the manuscript. O.B.: Responsible
for initial development of the project, provided feedback
on the development of the conceptual model and study
measures, designed the study methodology, oversaw
Ms. Wolff's data collection activities, analysed the data,
drafted the methods, results, and discussion sections and


https://doi.org/10.1017/S1368980019004051

Public Health Nutrition

oL

https://doi.org/|

Factors affecting farmers’ market EBT sales

edited the final manuscript. Ethics of buman subject
participation: The current study was conducted according
to the guidelines laid down in the Declaration of Helsinki.
All procedures were reviewed by the University of Hawai'‘i
at Manoa Institutional Review Board, who determined
that the current study was not human subjects research,
since it involved only the analysis of publicly available data
and the collection of information solely on business
operations. No personal data were collected from key
informants during the data collection process.

References

10.

11.

12.

13.

14.

15.

Larson NI, Story MT & Nelson MC (2009) Neighborhood
environments: disparities in access to healthy foods in the
U.S. Am J Prev Med 36, 74-81.

Walker RE, Keane CR & Burke JG (2010) Disparities and
access to healthy food in the United States: a review of food
deserts literature. Health Place 16, 876-884.

Black C, Moon G & Baird J (2014) Dietary inequalities: what is
the evidence for the effect of the neighbourhood food
environment? Health Place 27, 229-242.

Giskes K, van Lenthe F, Avendano-Pabon M et al. (2011) A
systematic review of environmental factors and obesogenic
dietary intakes among adults: are we getting closer to under-
standing obesogenic environments? Environmental factors
and obesogenic dietary behaviours. Obes Rev 12, €95-e100.
Caspi C, Sorenson G, Submaranian SV et al. (2012) The local
food environment and diet: a systematic review. Health Place
18, 1172-1187.

Giang T, Karpyn A, Laurison HB et al. (2008) Closing the
grocery gap in underserved communities: the creation of
the Pennsylvania Fresh Food Financing Initiative. J Public
Health Manag Pract 14, 272-279.

Mead M (2008) Urban issues: the sprawl of food deserts.
Environ Health Perspect 116, A335.

Ghosh-Dastidar M, Hunter G, Collins RL et al. (2017) Does
opening a supermarket in a food desert change the food
environment? Health Place 46, 249-256.

Young C, Karpyn A, Uy N et al. (2011) Farmers’ markets in
low income communities: impact of community environ-
ment, food programs and public policy. Commun Dev 42,
208-220.

Cole K, McNees M, Kinney K et al. (2013) Increasing access to
farmers markets for beneficiaries of nutrition assistance:
evaluation of the farmers market access project. Prev
Chronic Dis 10, E168.

Sadler RC (2016) Strengthening the core, improving access:
bringing healthy food downtown via a farmers’ market move.
Appl Geogr 67, 119-128.

Ward R, Slawson D, Wu Q et al. (2015) Associations between
farmers market managers’ motivations and market-level
supplemental nutrition assistance program electronic benefit
transfer (SNAP/EBT) availability and business vitality. J Agr
Food Syst Commun Dev 6, 121-130.

Grace C, Grace T, Becker N et al. (2007) Barriers to using
urban farmers’ markets: an investigation of food stamp
clients’ perceptions. /] Hunger Environ Nutr 2, 55-75.
Lyson TA, Gillespie GW & Hilchey D (1995) Farmers’ markets
and the local community: bridging the formal and informal
economy. Am J Altern Agr 10, 108.

Colasanti KJA, Conner DS & Smalley SB (2010)
Understanding barriers to farmers’ market patronage in
Michigan: perspectives from marginalized populations.
J Hunger Environ Nutr S, 316-338.

0.1017/51368980019004051 Published online by Cambridge University Press

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

1627

Jones P & Bhatia R (2011) Supporting equitable food systems
through food assistance at farmers’ markets. Am J Public
Health 101, 781-783.

Hodgins KJ & Fraser EDG (2018) ‘We are a business, not a
social service agency.” Barriers to widening access for
low-income shoppers in alternative food market spaces.
Agr Hum Val 35, 149-162.

Krokowski K (2014) Evaluating the economic and nutrition
benefits and program challenges of EBT programs at farmers’
markets. J Agri Food Sys Comm Dev 4, 37-44.

Markowitz L (2010) Expanding access and alternatives:
building farmers’ markets in low-income communities.
Food Foodways 18, 66-80.

Inda C, Washburn A, Beckham S et al. (2011) Home grown:
the trials and triumphs of starting up a farmers’ market in
Waianae, Hawaii. Commun Dev 42, 181-192.

Roubal AM, Morales A, Timberlake K et al. (2016) Examining
barriers to implementation of electronic benefit transfer
(EBT) in farmers markets: perspectives from market manag-
ers. J Agri Food Sys Comm Dev 6, 141-161.

Hasin A & Smith S (2018) Farmers’ market manager’s level of
communication and influence on electronic benefits transfer
(EBT) adoption at midwest farmers’ markets. J Nutr Educ
Behav 50, 43-50.¢el.

Buttenheim AM, Havassy ], Fang M et al. (2012) Increasing
supplemental nutrition assistance program/electronic bene-
fits transfer sales at farmers’ markets with vendor-operated
wireless point-of-sale terminals. J Acad Nutr Diet 112,
630-641.

Walkinshaw LP, Quinn EL, Rocha A et al. (2018) An evalu-
ation of Washington state SNAP-Ed farmers’ market initiatives
and SNAP participant behaviors. J Nutr Educ Behav 50,
536-546.

George DR, Kraschnewski JL & Rovniak LS (2011) Public
health potential of farmers’ markets on medical center cam-
puses: a case study from Penn State Milton S. Hershey
Medical Center. Am J Publ Health 101, 2226-2232.

US Department of Agriculture, Food and Nutrition Services
(n.d.) SNAP EBT equipment resources. https://www.fns.
usda.gov/snap/ebt-equipment-resources (accessed August
2018).

Freedman DA, Vaudrin N, Schneider C er al. (2016)
Systematic review of factors influencing farmers’ market
use overall and among low-income populations. J Acad
Nutr Diet 116, 1136-1155.

DiSantis KI, Hillier A, Holaday R et al. (2016) Why do you
shop there? A mixed methods study mapping household
food shopping patterns onto weekly routines of black
women. Int | Behav Nutr Phys Act 13, 11.

Cannuscio CC, Hillier A, Karpyn A et al. (2014) The social
dynamics of healthy food shopping and store choice in an
urban environment. Soc Sci Med 122, 13-20.

Buchthal OV, Wolft G, Kittinger D et al. (2018) Using spatial
analysis to examine best placement of electronic benefit
transfer services at farmers’ markets in Honolulu County,
Hawaii, USA. Public Health Nutr 21, 3151-3157.

United States Department of Agriculture (2001) Improving
and Facilitating a Farmers’ Market in a Low-income
Urban Neighborbood: a Washington, DC, Case Study.
Washington, DC: US Department of Agriculture,
Agricultural  Marketing  Service, Transportation and
Marketing Programs, Wholesale and Alternative Markets.
McGuirt JT, Jilcott Pitts SB, Ward R et al. (2014) Examining the
influence of price and accessibility on willingness to shop at
farmers’ markets among low-income eastern North Carolina
women. J Nutr Educ Bebav 46, 26-33.

Leone LA, Beth D, Ickes SB et al. (2012) Attitudes toward fruit
and vegetable consumption and farmers’ market usage
among low-income North Carolinians. J Hunger Environ
Nutr 7, 64-76.


https://www.fns.usda.gov/snap/ebt-equipment-resources
https://www.fns.usda.gov/snap/ebt-equipment-resources
https://doi.org/10.1017/S1368980019004051

Public Health Nutrition

oL

https://doi.o

1628

34.

35.

30.

37.

38.

39.

40.

41.

42.

Briggs S, Fisher A, Lott M et al. (2010) Real Food, Real
Choices: Connecting SNAP Recipients with Farmers
Markets. Portland, Oregon: Community Food Security
Coalition, Farmers Market Coalition.

Young CR, Aquilante JL, Solomon S et al. (2013) Improving
fruit and vegetable consumption among low-income
customers at farmers markets: Philly Food Bucks,
Philadelphia, Pennsylvania, 2011. Prev Chronic Dis 10, E166.
Winch R (2008) Nutrition Incentives at Farmers' Markets:
Bringing Fresh, Healthy, Local Foods Within Reach 72.
Cockeysville, MD: Farmers Market Coalition.

US Department of Agriculture, Food and Nutrition Service,
Supplemental Nutrition Assistance Program (2010) Bonus
Incentives. http://www .fns.usda.gov/snap/ebt/fm-scrip-
Bonus_Incentives.htm (accessed August 2018).

US Department of Agriculture, Food and Nutrition Service,
Supplemental  Nutrition — Assistance  Program  (2010)
Attracting SNAP Customers to Your Farmers’ Markets.
https://www .fns.usda.gov/snap/attracting-snap-customers
(accessed August 2018).

Dannefer R, Abrami A, Rapoport R ef al. (2015) A mixed-
methods evaluation of a SNAP-Ed farmers’ market-based
nutrition education program. J Nulr Educ Bebhav 47,
516-525.el.

US Census Bureau (n.d.) Table DP05: ACS Demographic and
Housing Estimates. 2007-2011 American Community Survey
5 Year Estimates. American FactFinder. https://factfinder.
census.gov (accessed September 2018).

US Census Bureau (n.d.) Table S-1701: Poverty Status in the
Past 12 Months, 2013-2017 American Community Survey
5-Year Estimates. https://factfinder.census.gov/faces/table
services/jsf/pages/productview . xhtml?pid=ACS_17_5YR_S1701
&prodType=table (accessed April 2019).

US Census Bureau (n.d.) Table B22003: Receipt of Food
Stamps/SNAP in the Past 12 Months by Poverty Status for
Households. 2013-2017 American Community Survey 5-
Year Estimates. https://factfinder.census.gov/faces/tableservices/
jst/pages/productview. xhtml?pid=ACS_17_5YR_B22003&prod
Type=table (accessed April 2019).

9/10.1017/51368980019004051 Published online by Cambridge University Press

43.

44.

45.

40.

47.

48.

49.

50.

52.

G Wolff et al.

Hawaii  State Department of Business, Economic
Development and Tourism (2018) Farm Organization and
Principal Operator Characteristics. 2016 State of Hawaii
Data Book. http://dbedt.hawaii.gov/economic/databook/
2016~individual/_19/ (accessed June 2018).

Ploeg MV, Mancino L, Todd JE et al. (2015) Where Do
Americans Usually Shop for Food and How Do They
Travel to Get There? Initial Findings from the National
Household Food Acquisition and Purchase Survey.
Economic Information Bulletin 128. Washington, DC: US
Department of Agriculture, Economic Research Service.

US Census Bureau (2010) 2010 Census Urban and Rural
Classification and Urban Area Criteria. https://www.census.
gov/programs-surveys/geography/guidance/geo-areas/urban-
rural/2010-urban-rural.html (accessed April 2019).

US Census Bureau (2010) Centers of Population. https://
www.census.gov/2010census/data/center-of-population.html
(accessed April 2019).

Buchthal OV, Doff AL, Hsu LA et al. (2011) Avoiding a knowl-
edge gap in a multiethnic statewide social marketing
campaign: is cultural tailoring sufficient? J Health Commun
16, 314-327.

Skizim M, Sothern M, Blaha O et al. (2018) Social marketing
for a farmer’s market in an underserved community: a needs
assessment. J Public Health Res 6, 815, 164-168.

Larimore S (2018) Cultural boundaries to access in farmers
markets accepting Supplemental Nutrition Assistance
Program (SNAP). Qual Sociol 41, 63-87.

Buman MP, Bertmann F, Hekler EB et al. (2015) A qualitative
study of shopper experiences at an urban farmers’ market
using the Stanford Healthy Neighborhood Discovery Tool.
Public Health Nutr 18, 994-1000.

Mack J & Tong D (2015) Characterizing the spatial and
temporal patterns of farmers’ market visits. Appl Geogr 63,
43-54.

Freedman DA, Vaudrin N, Schneider C et al. (2016)
Systematic review of factors influencing farmers’ market
use overall and among low-income populations. J Acad
Nutr Diet 116, 1136-1155.


http://www.fns.usda.gov/snap/ebt/fm-scrip-Bonus_Incentives.htm
http://www.fns.usda.gov/snap/ebt/fm-scrip-Bonus_Incentives.htm
https://www.fns.usda.gov/snap/attracting-snap-customers
https://factfinder.census.gov
https://factfinder.census.gov
https://factfinder.census.gov/faces/tableservices/jsf/pages/productview.xhtml?pid=ACS_17_5YR_S1701&prodType=table
https://factfinder.census.gov/faces/tableservices/jsf/pages/productview.xhtml?pid=ACS_17_5YR_S1701&prodType=table
https://factfinder.census.gov/faces/tableservices/jsf/pages/productview.xhtml?pid=ACS_17_5YR_S1701&prodType=table
https://factfinder.census.gov/faces/tableservices/jsf/pages/productview.xhtml?pid=ACS_17_5YR_S1701&prodType=table
https://factfinder.census.gov/faces/tableservices/jsf/pages/productview.xhtml?pid=ACS_17_5YR_S1701&prodType=table
https://factfinder.census.gov/faces/tableservices/jsf/pages/productview.xhtml?pid=ACS_17_5YR_B22003&prodType=table
https://factfinder.census.gov/faces/tableservices/jsf/pages/productview.xhtml?pid=ACS_17_5YR_B22003&prodType=table
https://factfinder.census.gov/faces/tableservices/jsf/pages/productview.xhtml?pid=ACS_17_5YR_B22003&prodType=table
https://factfinder.census.gov/faces/tableservices/jsf/pages/productview.xhtml?pid=ACS_17_5YR_B22003&prodType=table
https://factfinder.census.gov/faces/tableservices/jsf/pages/productview.xhtml?pid=ACS_17_5YR_B22003&prodType=table
http://dbedt.hawaii.gov/economic/databook/2016-individual/_19/
http://dbedt.hawaii.gov/economic/databook/2016-individual/_19/
https://www.census.gov/programs-surveys/geography/guidance/geo-areas/urban-rural/2010-urban-rural.html
https://www.census.gov/programs-surveys/geography/guidance/geo-areas/urban-rural/2010-urban-rural.html
https://www.census.gov/programs-surveys/geography/guidance/geo-areas/urban-rural/2010-urban-rural.html
https://www.census.gov/2010census/data/center-of-population.html
https://www.census.gov/2010census/data/center-of-population.html
https://doi.org/10.1017/S1368980019004051

	Identifying and assessing factors affecting farmers' markets Electronic Benefit Transfer sales in Hawai`i
	Conceptual model
	Foundational factors
	Operational factors
	Supplemental factors

	Study objectives
	Study setting
	Methods
	Data collection process
	Key informant interviews and document reviews
	Spatial analysis of market location (access and competition)

	Data analysis

	Results
	Impact of foundational variables on Electronic Benefit Transfer sales
	Impact of operational variables on Electronic Benefit Transfer sales
	Impact of supplemental variables on Electronic Benefit Transfer sales

	Discussion
	Limitations

	Conclusion
	Acknowledgements
	References


