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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 (n 22). Key informant interviews (n 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 (n 19).
Results: Markets engaging in community partnerships Δx ¼ $852ð Þ, consumer
education Δx ¼ $598ð Þ, social media promotion Δx ¼ $732ð Þ or EBT incentives
Δx ¼ $509ð Þ 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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Obesity and chronic disease disparities within low-
income communities are a major public health concern(1).
Increased attention has been placed on the relationship
between chronic disease disparities and the local food
environment(2). The health of individuals and communities
has been correlated with the quality of food accessible in
the neighbourhood(3–5). 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(6,7).

One strategy to address these disparities has been
to incentivise supermarkets to establish locations in under-
served areas. However, this strategy alone appears

insufficient to improve healthy food consumption in
low-resource neighbourhoods(8). Healthy food access is
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(9,10). 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(5). Because of flexibility and lower infra-
structure requirements, they can operate in geographic
locations where supermarkets may not be feasible(11,12).
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(13). They often eliminate the middlemen
in sales, which increases affordability(14). 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(15,16).

However, most farmers’ markets are small businesses,
rather than social enterprises(17). Markets choosing to locate
in low-income communities can face greater challenges to
financial viability than those targeting more affluent con-
sumers(18). 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 (9,15,19). These markets may require additional
support to remain successful long term(20).

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(12,20). 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(10,18,21). It is imperative
that markets have a strong individual, or team, to manage

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(21,22).

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(10,18,23).
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(20,24,25). 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(26).
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(13,15,27). 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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Fig. 1 Conceptual model of factors impacting farmers’ market
EBT program success
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such as schools, workplaces or other shopping opportuni-
ties, so shoppers may complete multiple errands at
once(20,28,29). Assessing both the size of the consumer base
and neighbourhood competition for EBT sales should also
be considered in location(30). A market EBT program’s
consumer base is the number of SNAP-participating
households with reasonable access to the market(30). 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(31). This includes carrying culturally appropriate fruits
and vegetables, aswell as product variety so customers could
complete a significant portion of food shopping at the
market, rather than making multiple stops for groceries(13,27).

Price is a key aspect that draws, or deters, consumers
from farmers’ markets in low-income communities(15,32,33).
Prices must be low enough to compete with other neigh-
bourhood retail outlets(13,34). 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(12,34). These EBT programs, part-
nered with incentives such as double bucks, are especially
effective for increasing market customer base sales(35–37).

Marketing increases consumer awareness of themarket.
Marketing materials and messages should include the
location and hours of the market, along with information
about parking, public transit and acceptance of EBT
benefits(15,33,37). 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(38). Marketing strategies, however,
should be creatively tailored to the target audience(20).

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(20). 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 newmarket
consumers becoming return shoppers(24,39).

Study objectives

This exploratory study was performed to assess the
relationship between individual variables suggested by

the conceptualmodel 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 %)(40).
Nearly a quarter (24 %) of Hawai‘i’s population have
income below 200 % of the federal poverty level, and
52 059 households receive federal food assistance in the
form of SNAP benefits(41,42). 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(43). 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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variables (Table 1). Data on these measures for each mar-
ket were collected using three sources: (i) key informant
interviews with market managers and other informants
knowledgeable about individual market operations were
conducted to obtain information on market operations;
(ii) 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

operations, including market managers, market staff 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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Fig. 2 Locations of farmers’markets in Hawai‘i in 2016with SNAPElectronic Benefits Transfer (EBT) card access. Farmers’markets:
, with EBT; , without EBT
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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 5 year (2011–2017) estimates and
appended to the block group center of population
shapefile.

Market addresses were obtained from the USDA
Local Food Directory (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.

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

and rural areas, respectively(44). Urban area boundaries
were defined as a census-designated space with a popula-
tion over 50 000(45).

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(46).
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 identified. Convenience stores
were excluded from the current analysis as ‘competing

Table 1 Operationalisation of variables from the conceptual model

Conceptual model variable Operationalised measure used in study Data source

Market outcomes Annual EBT sales ($)
State of Hawai‘i department of
human services

Foundational Management
strength

Daily operations of the market and EBT program are handled by
paid employees (of the market or a partner agency)

Key informant interviews

Community
partnerships

Market reports collaboration with community agencies for EBT
program operations, nutrition-related programming, market
promotion or community outreach

Key informant interviews

Operational Location Number of SNAP participating households within access area
(market reach)

GIS spatial analysis

Number of SNAP-accepting groceries, supermarkets or other
farmers markets within access area (competition)

GIS spatial analysis

Hours and days of operation per week (accessibility) Key informant interviews, market
websites, social media
postings

Products Number of vendors at the market (an indirect measure of the variety
of products at the market)

Key informant interviews, market
website vendor listings

Price Double-bucks incentives offered at market Key informant interviews
Marketing Formal paid radio, television or newspaper marketing campaigns

conducted
Key informant interviews

Informal advertising conducted via environmental signage (banners,
posters) or flyer distribution

Key informant interviews, market
websites

Advertising conducted via social media (Facebook, Instagram,
Twitter)

Key informant interviews, market
websites, social media search

Supplemental Community
education

Consumer nutrition education activities and outreach conducted
during market hours

Key informant interviews, market
websites, social media
postings

EBT, Electronic Benefit Transfer.
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markets’, since in Hawai‘i these venues are primarily
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 per vendor’. 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 Δxð Þ between categorical market variables
and the change in sales associated with each increase in
unit (β) 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.

Results

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 $500 000/year. Both of these variables 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

Table 2 Univariate analysis of study variables

Quantitative variables Mean Median Range SE SD

Outcomes Total annual EBT sales at market in 2016 $55 937 $9796 $572–$474 862 $26 513 $124 357
Standardised outcome measure: Annual EBT sales per
vendor

$1013 $355 $25–$6460 $312 $1465

Operational
(Location)

Number of SNAP-participating households within access
area

887 370 0–2710 204 956

Number of other EBT-accepting markets (including
groceries and supermarkets) within access area

4 2 0–17 1 5

Number of vendors 42 18 4–170 10 49
Hours of operation per week 4 4 1–20 0·86 4·05

Categorical variables

Yes No Missing

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
activities

12 55 9 41 1 5

EBT, Electronic Benefit Transfer.
n 22.
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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, andmarkets 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

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 less 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.

Table 3 Effect of individual model components on annual EBT sales per vendor

Model component Measure

Effect on
annual EBT
sales per
vendor*

95% CIβ Δx

Foundational Community partnership/engagement Market engages in community partnerships
and outreach

$852 –1092, 2797

Strength of market management Market and EBT program operations managed
by paid staff (of the market or a partner agency)

$31 –2498, 2561

Operational Location Each additional EBT-accepting grocery or
supermarket located in access area

–$35 –182, 112

Each additional 10 SNAP households in
access area

$3 –5, 10

Each additional hour/week that the market
is open

$137 –19, 293

Market open weekdays only (v. having
weekend hours)

–$1075 –1948, –201

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
outreach programs at the market

$598 –778, 1974

EBT, Electronic Benefit Transfer.
*Impact calculated as the β, or change-per-unit, for quantitative variables, and as the Δx, or difference between category means, for categorical variables.
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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(13,24).

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 Hawai‘i has no
county- or city-level health departments. The Hawai‘i
State Department of Health (HDOH) does notwork 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(47,48). Future studies might assess whether this

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 andmarket 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(49,50).

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
days(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(3).

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 themarket 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 bymarket. 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 populations(13,27,51).

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 Hawai‘i 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 effect of the operational strength variable onmarket
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.

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(51,52). 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.
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