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Abstract

Introduction. Traditional food markets are a key node of resilient food systems worldwide. However, improper
food handling and limitations in market structures may result in foodborne disease. This study assessed the
decision-making of consumers and vendors in traditional markets to identify opportunities to reduce foodborne
contamination and exposure. Methods. A cross-sectional survey of 150 consumers and 150 vendors was con-
ducted in Sidama, Ethiopia in July-August 2022 to investigate practices, behavior drivers, and enabling environ-
ment factors relevant to food safety. Descriptive statistics were used to summarize demographics and behavior
variables, and the Poverty Probability Index for socioeconomic status. Results. Women consumers were primary
deciders for what food to buy. Of those surveyed, 26% of vendors and 19% of consumers lived below $3.20
USD/day. Consumers choose to purchase food based on price, food quality, vendor personality, and food safety
(assessed using visual and sensory cues). Vendors were unconcerned about foodborne disease (73%), and at-
tributed business success to food quality, their personality, and offering discounts. Conclusions. Salience and
demand for food quality as well as trusted relationships could be leveraged as business incentives for vendors
to adopt food safety practices and to increase consumers’ preference for safer food and ability to identify it.

Keywords: Food safety; food choice; behavior change; consumer demand; traditional markets; Imic; ethiopia;
eatsafe; feed the future; foodborne disease (FBD)

1. Introduction

As Ethiopia transitions from a low-income country to a lower- middle income country, it is ex-
periencing rapid economic, demographic, and dietary changes. Despite these changes, the country
continues to have a limited ability to control foodborne disease due to a lack of food safety legislation,
enforcement capacity, and funding [1-4]. Global estimates of heath burden support this assertion: the
Food Epidemiology Reference Group, a working group of the World Health Organization, found that
the African region that includes Ethiopia had the second-highest per capita burden of foodborne dis-
ease (FBD) in disability-adjusted life years, with most of the burden being due to diarrheal disease
agents [5].

In Ethiopia, traditional markets — the open-air markets where people regularly buy and sell nu-
tritious foods including fresh vegetables and animal-source foods — often lack hygiene and other in-
frastructure, and are largely unregulated by food safety authorities [6]. Market vendors lack safe food
handling skills and consumers have little representation in advocacy associations [2,7]. These factors
heighten the risk of foodborne disease. As such, traditional markets represent an important oppor-
tunity for intervention to improve food safety.

Research tools on food choices related to food safety, both quantitative and qualitative, have
been developed in several studies [8-11]. However, there is a lack of consensus on what their focus
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of such tools should be, to inform behavior change interventions. Past studies have primarily focused
on practices and knowledge. However, behavior drivers such as motivations and incentives, self-
efficacy, beliefs, and interpersonal dynamics are crucial to sustained behavior change and deserve
more attention [12]. Improvements in tools to assess food safety choices, in general and in the context
of food environments [13,14], are needed to adequately inform intervention design.

The US Agency for International Development (USAID) Feed the Future EatSafe (Evidence and
Action Towards Safe, Nutritious Food) program tested interventions to improve food safety by lev-
eraging consumer demand for safe food, with a focus on nutritious foods sold in traditional markets.
EatSafe in Ethiopia focused on fresh vegetables as a key component of healthy diversified diets, in
particular three foods they are commonly sold and eaten in the community [15]: kale, tomatoes, and
lettuce. However, these commodities can be associated with foodborne disease [16,17]. EatSafe iden-
tified foodborne hazards, including Salmonella spp., in samples of fresh vegetables (tomatoes, lettuce,
and kale) purchased from traditional markets in the region [18], highlighting the need for food safety
improvements. Of the samples collected, 35% were found positive for generic E. coli, and 7% for Sal-
monella. Levels varied by vegetable, with kale having the highest prevalence followed by lettuce and
tomatoes.

The objective of this formative study was to inform intervention design by understanding (a)
consumers’ drivers of food purchasing choices and (b) vendors’ drivers of food safety practices rele-
vant to behavior change interventions to improve food safety in markets. Specific research questions
included: (1) What are key food safety practices and their motivations, for market consumers and
vendors? (2) Do consumers and vendors have a desire or motivation to buy and sell safe foods? (3)
What drivers or obstacles should be considered when designing interventions? Results from this
study may be used to inform the design of food safety interventions in Ethiopian traditional markets
and other food environments.

2. Materials and Methods

A cross-sectional survey was conducted in a mid-sized urban area in the Sidama region (South-
western Ethiopia) in July-August 2022. The urban area was selected based on relevance to the Feed
the Future program, the target foods being widely consumed, the city being large enough to have
multiple markets, and the city having sufficient security to allow for the work to take place safely.
Ethical approval for the study was received from the Sidama National Regional Health Bureau Public
Health Institute Institutional Review Board (Number: DFI/3744/1).

Surveys were conducted with consumers and vendors from the study market. Respondent quo-
tas (i.e., gender for consumers; gender and commodity sold for vendors) were determined using pre-
liminary estimates of total market size. A convenience sample of 150 respondents from each group
was recruited. A total of 278 consumers were enrolled at different locations in the market over mul-
tiple days and times of the day (including both main market days and less crowded days, and morn-
ing, midday, afternoon times). Among eligible consumers, 150 were randomly selected following a
gender-based stratification (65% women and 35% men, based on preliminary observations). Vendors
were enrolled on both main market days and less crowded days, according to a stratification scheme
based on commodity and gender quotas based on a preliminary vendor count (observed counts: 87%
women and 13% men vendors; 15% kale, 76% tomato, 10% lettuce), modified by enrolling all male
vendors (22 men out of 150, 15%). Out of 177 vendors enrolled, vendors were randomly selected
within each commodity-gender stratum, for a total of 150. Once they agreed to participate, both con-
sumers and vendors could choose to be interviewed immediately or schedule the interview for a later
day at a location of their choosing.

Consumers were eligible to participate in the study if they were over 18 years of age, had pri-
mary or shared responsibility for purchasing food for their household, and shop for at least one key
commodity in the target market at least once a month on average. Vendors were eligible to participate
in the study if they were over 18 years of age, were a primary vendor in the shop, and regularly
perform key vending operations, and sold at least one of the key commodities (lettuce, tomatoes or
kale) at the target market at least one day per week for the past three months. One vendor per busi-
ness was enrolled. Informed consent was obtained verbally at enrollment and confirmed at the start
of the questionnaire.

The consumer and vendor surveys included information on demographics; market behaviors;
personal perceptions and motivations about food choices and food safety; and sources of food safety
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information (Supplementary Information 5.1 and 5.2). Surveys were administered in face-to-face in-
terviews by trained enumerators in either Amharic, Sidama, Wolayita, or English. Data were col-
lected and validated using SurveyCTO software (Dobility, Inc. https://www.surveycto.com), with the
data entry interface programmed in Amharic and English.

The sample size for each of the two groups, 150, was calculated to be able to estimate a preva-
lence of 0.5 (50%) for a belief or practice with a confidence level of 95% and a margin of error (i.e.
target precision of the prevalence estimate) of 8% [19].

Statistical analyses were conducted using Stata release 17 [20]. Visualizations were produced
using R version 4.2.0 for Windows [21]. Descriptive statistics were used to describe participatant de-
mographics; market behaviors; perception and motivations; and sources of food safety information.
The mean and standard deviation (SD) of numeric variables was calculated. The proportion for
categorical variables was calculated. T-tests were used to compare means between genders (men and
women) for numeric data. Fisher’s exact tests were used to determine significant differences in pro-
portional responses by gender to all categorical variables with binary answer options. Chi-square
tests were used to evaluate the gender-based differences for categorical variables with more than two
answer options and assess differences in proportions across sub-groups. Results are summarized
across all vendors (N=150) or consumers (N=150) unless otherwise stated. They include both genders
unless results were different between men and women.

An Ethiopia-specific Poverty Probability Inex (PPI) was used as an indicator of socio-economic
status (SES; Supplementary Information 5.3) [22]. The PPI is based on ten indicators of wealth/pov-
erty. In the original version of the Ethiopia PPI Scorecard, the final question was about the number
of machetes (gejera) owned. As this question was identified as potentially sensitive by GAIN staff
and implementation partners, a new Scorecard was developed and calibrated in coordination with
Innovations for Poverty Action (IPA), the developers of PPI. For each responder, the PPI is scored on
a 100-point scale, where higher values indicate higher SES (Supplementary Information 5.3). PPI val-
ues were converted to probabilities of poverty using tables provided by the PPI developers. Two
poverty lines were used: the Ethiopia National Poverty Line (NPL) of 7,184 ETB/year ($0.38 USD/day)
and the international poverty line of $3.20/day developed by the World Bank.

Potential outliers, for each continuous variable in the dataset, were identified using the z-score,
or standard score, i.e. the number of standard deviations a given data point lies above or below the
mean, calculated by taking each observation minus the mean and dividing the result by the standard
deviation. Observations with an absolute value of the z-score greater than 3 were considered poten-
tial outliers, following a previously validated approach [23], and assessed considering the study con-
text. For example, answers of “100” for the number of suppliers a vendor has were omitted from the
analysis, for this variable only.

3. Results
3.1. Respondent demographics

A total of 300 respondents, 150 consumers and 150 vendors, were interviewed (Table 1).

Table 1. Consumer and Vendor Demographics.

Characteristic Category Demographics
Vendors Consumers
(N=150) (N=150)
Mean (SD) Mean (SD)
Number of household
5.1(2) 4.7 (2.1)
residents
Number of household
0.6 (0.8) 0.5 (0.7)
residents <5 years of age
Age (years) 30.5 (11) 32 (10)
N (%) N (%)
Sex Men 22 (15 %) 52 (35 %)
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Women 128 (85 %) 98 (65 %)
Married 109 (73 %) 94 (63 %)
Marital Status
Not married 32 (21 %) 47 (31 %)
Divorced 32 %) 4 (3 %)
Widowed 6 (4 %) 53 %)
Primary (0 - 4" Grade) 32 (21 %) 12 (8 %)
Secondary (5% Grade - 12t
94 (63 %) 78 (52 %)
Education! grade)
Post-secondary 53 %) 44 (29 %)
Post-secondary (tvet)? 4 (3 %) 9 (6 %)
Never attended school
12 (8 %) 3 (2 %)
(illiterate)
Language® Ambharic 87 (58 %) 118 (79 %)
Sidama 6 (4 %) 12 (8 %)
Wolayita 55 (37 %) 16 (11 %)

! Note: Seven respondents are excluded from the table and described here instead. Two respondents (N=1 each
consumer and vendor) indicated they only had kindergarten, nursery, or pre-school education. One consumer
indicated they had informal education (i.e., they can read and write but have never attended any school). Four
respondents (N=2 each consumer and vendors) had non-regular education (e.g., adult literacy program, satellite
schooling, or religious education). 2TVET refers to technical and vocational education and training. 3Six respond-
ents’ primary language were Kenbatigna (N=1 each consumer and vendor), Guragegna (N=1 each consumer and
vendor), Oromifa (N=1 consumer), and sign language (N=1 consumer).

Among vendors, most (93%) respondents were the owner of the shop. Over half of interviewed
consumers and vendors (67% and 58%, respectively), were head of their household. Nearly all sur-
veyed individuals had access to electricity (98% vendors and 99% consumers respectively). To char-
acterize the socioeconomic status of respondents, EatSafe used variables related to household assets
to compute the Poverty Probability Index (PPI) using the international poverty line of $3.20/day, and
a specific Ethiopian national poverty line (Ethiopia NPL) of 7,184 ETB/day. At the $3.20/day poverty
line (Figure 1A), the mean probability of poverty was 28% and 34%, for consumers and vendors,
respectively (+14% SD; median 25%, IQR: 16%-35%). Using the Ethiopian NPL, estimates were lower:
11% and 16% for consumers and vendors, respectively (+10% SD; median 13%, IQR: 8%-20%; Figure
1B). These percentages correspond to the proportion of the population estimated to be living in pov-
erty. While a substantial proportion of the population would be considered impoverished according
to the international $3.20/day poverty line, the proportion of the population considered impoverished
by national standards is much lower. There was no difference observed across gender, but the prob-
ability of poverty was significantly higher for vendors than consumers across both lines (p<0.0001).
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Figure 1. Probability of poverty according to (A) international $3.20/day poverty line; (B) Ethiopia-specific NPL
of 7,184 ETB/year ($0.38 USD/day). Red points correspond to group mean probability of poverty. Asterisks sig-
nify statistical significance with p < 0.0001.

3.2. Consumer Survey

This section reviews consumer behaviors and motivations that can inform the design of food
safety and nutrition interventions. These include food-related gender roles in the household; food
shopping patterns at the market; key characteristics that consumers seek when deciding which food
to buy and which vendors to buy from; signals/cues used to identify unsafe food; interactions and
communications with vendors; beliefs or perceptions related to food safety in the market.

3.2.1. Food Purchasing Motivations and Behaviors

Within their households, the majority of respondents had primary responsibility for going to
buy food, as expected since they were recruited at the market (73%; 44% women and 29% men).
Women were the primary decision maker for what food is purchased (57%). Shoppers primarily pur-
chase plant-source food at this market (Table 2).

Table 2. Consumers’ purchasing behaviors.

Responses Responses, by Gender

Foods ! N % 1 Men N (%) 2 Women N (%) 2
Tomatoes 139 93% 49 (35%) 90 (65%)
Leafy greens 126 84% 38 (30%) 88 (70%)
Roots/tubers 80 53% 26 (33%) 54 (68%)
Legumes 66 44% 19 (29%) 47 (71%)
Eges 25 17% 7 (28%) 18 (72%)
Poultry 21 14% 6 (29%) 15 (71%)
Grains 17 11% 1 (6%) 16 (94%)
Milk or Dairy Products 9 6% 0 (0%) 9 (6%)

! Fish was not purchased at the market by any of the individuals surveyed as there is a separate fish market in
the city. Total percentages reflect the full sample size (N=150). 2Percentages by gender reflect the sample (N) per
commodity, which varied, as respondents could skip questions or provide multiple answers per question.

Most consumers purchase food from a local traditional market (89%), compared to other loca-
tions like a supermarket (4%). The main reason that the study respondents visit the target market is
due to its convenient location (67%). Study respondents were satisfied with the market (85%) as well
as overall vendor options (84%). Over half (57%) of respondents felt secure at the market (i.e., physical
or personal safety, “not being worried about harassment, theft, or assault”), and 18% felt somewhat
secure.
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Most respondents had been shopping at the study market for more than three years (91%). Of
consumers, 74% visited once a week, and 21% visited more than once a week. The times that study
respondents most frequently visit the market are in the morning between 8 AM — 12 PM (36%), or in
the early afternoon between 2 PM — 5 PM (29%). During a typical shopping trip, respondents report
having plenty of time (81%) to shop and visit around 4 vendors (SD * 2) per visit. Consumers gener-
ally know what they need (80%) and most do not keep a written shopping list (only 32% do). The
main purpose for visiting the market is to buy food (93%) instead of other activities such as talking
to friends (6%). Additionally, most consumers reported never talking to other customers about food
purchasing decisions (37%). Bartering with vendors at the market was not common (25%).

Consumers choose a vendor from whom to buy based on food quality, price, vendor personality,
and perceived safety of the food (Figure 2). Regularly buying food from the same vendor is common,
and consumers repeatedly visit the same shops, particularly for vegetable purchasing (52%). Of the
consumers that compare vendors (77%, N=116), at least sometimes they compare vendors of leafy
greens and tomatoes (65% and 77% respectively), but much less for other commodities (35% for
roots/tubers, 29% for legumes, and 4%-9% for grains, poultry, eggs, or milk/dairy products). Con-
sumers compare about 3 vendors before deciding to purchase, suggesting a desire to compare op-
tions.

Half of interviewed consumers were satisfied with the food bought at the market, while about
one-third were very satisfied. Additionally, half were completely satisfied with the healthiness of
their household food. The most important attributes used to select food items were freshness (74%),
safety (10%), nutritional content/healthiness (6%), and price (5%). When consumers were asked about
the most important attributes of food for their small children (< five years old), answers differed:
freshness (52%), safety (15%), healthiness/nutritional content (13%), and balanced or varied diet (7%).
For the majority of households, children under five years old never or only occasionally consume the
same food as the rest of the household (56%, N=62).

3.2.2. Food Safety Knowledge and Beliefs

Respondents defined “food safety” in a variety of ways. Overall, the top five definitions of food
safety consumers gave included maintaining the cleanliness of the food; healthfulness/nutritional
value of food; maintaining the quality of the food; food that has not spoiled; and food free of germs
and bacteria. Individuals stated that signs of unsafe food include spoilage or rotting (31%), changes
in flavor (12%), changes in texture (11%), or infestation by pests or insects (8%).

About half of consumers did not believe that individuals could get sick from eating kale, lettuce,
and/or tomatoes (Table 3). Overall, consumers believe that vendors sell safe food, but they acknowl-
edged there were differences in food safety between vendors.

Table 3. Consumer perceptions related to food safety.

Agreement

. Neither

Perception
P St‘rongly Disagree Agree nor Agree Strongly
Disagree D: Agree
isagree

People get sick from eating kale 19% 55% 10% 15% 1%
People get sick from eating 15% 61% 11% 13% 1%
lettuce
People get sick from eating 15% 479 13% 239% 29,
tomatoes
Food safety differs between 3% 10% 11% 65% 10%
vendors
Trust that vendors sell safe food 3% 15% 10% 63% 9%
Prefer to buy from vendors that
have a food safety certification 6% 28% 5% 49% 13%

or license (if available)

Only 9% (N=14) consumers reported having had a foodborne illness in the year prior to the in-
terview. The foodborne diseases (FBDs) individuals were most concerned about included diseases
caused by microbial pathogens (e.g., typhoid fever, amoebas).
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3.2.3. Food Safety Choices and Behaviors

Overall, food quality and price were the most important attributes that consumers look for when
deciding which vendor to buy from, while food safety was reported less often (Figure 2). In addition,
for most consumers market cleanliness was not a reason for choosing which market to buy from
(76%). Over half (58%) of respondents had neutral opinions about market cleanliness, perceiving the
market as “not too clean but not too dirty.” The reasons the remaining respondents gave for the mar-
ket being very dirty or dirty (24%; N=123) included waste, improper disposal of leftovers, mud, and
vendors not cleaning their area after selling products.

Food quality
Price
Vendor personality

Food cleanliness/safety

Food variety
Credit

Comfort/security

Attribute

Trust in vendor
Additional services they offer

Personal/family connection . First choice

Possibility to barter Second choice

Third choice

No more options selected

0 50 100
Number of Consumers

Figure 2. Reasons consumers choose to purchase food from a particular vendor. (This question gave the option
for respondents to provide three answers. Answers were recorded in the order of being mentioned. “First choice”
means that this attribute was mentioned first.).

However, consumers did feel it was important that vendors had good personal hygiene (97%
stated it was highly or very highly important). Consumers evaluate cleanliness or hygiene of a vendor
by their orderliness or organization, open surfaces on a vendors’ counter, and if these surfaces are
clean (Figure 4). Actions that consumers stated that vendors can take to improve food safety included
procuring good quality product and maintaining its quality (37%), and cleaning the area in and
around their shop (28%). When asked in an open-ended fashion, nearly all consumers (99%) men-
tioned at least one attribute they use to assess hygiene behaviors of vendors in managing their shop.
Attributes included that vendors take care of their shop (shop cleanliness), knowing where the pro-
duce came from, and knowing how the produce is/was handled.
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Orderliness/Organization 60%
Surfaces present 50%
Waste management 40%
Surfaces free from debris 30%
Food not on ground 30%
Food covered 20%
Cover cleaned 20%
Pest/animal presence
Expiration date of food
No more options selected

Attribute

0% 25% 50% 75% 100%

Percent of Consumers

No Yes

Figure 3. Factors consumers consider when evaluating vendors’ cleanliness.

A majority of respondents stated they would not purchase a food item if they were unsure about
its safety (76%). Consumers would prefer to buy from vendors with a food safety certificate or license,
if one was available (Table 3).

Consumers mainly express the demand for specific food products or attributes through pur-
chase choices, and sometimes through verbal communication. For example, while most consumers
reported they have never stopped buying from a particular vendor (53%), 39% said they occasionally
or sometimes do stop. The most common reasons for stopping to purchase from a vendor included
food quality, price, and the vendor-customer relationship. Most consumers (76%) reported never
talking to a vendor about food quality. Of the remaining 24% (N=36) who discussed food quality with
vendors, 64% were likely to initiate conversations about food safety. When discussing particular
items with vendors, tomatoes and leafy greens were most often discussed (86% and 67%, respectively;
N=36). Most consumers (71%) never complained to vegetable vendors about their food purchases. Of
the remaining 29% (N=44), characteristics discussed during a complaint included options for different
varieties of products, blemishes, and sizes and shapes, all ranging from 32%-41%. These findings
suggest a minority of consumers are comfortable voicing their concerns to vendors.

Consumers noted they adopt some risk reduction measures at home during food preparation.
For instance, nearly all respondents (99%) wash kale. Additionally, kale is rarely eaten raw, as 63%
cook or boil it before eating.

3.2.3. Food Information Sources and Media Use

Most consumers reported owning a cell phone (95%). Among those that own a cell phone, 57%
have a basic or feature phone and 61% a smartphone. All men surveyed personally owned a mobile
phone, while 8% of the women did not (p-value=0.05, Fisher’s exact two-sided test). The mean num-
ber of cellphones in their households was 2.6 (SD * 1.6). Most individuals owned a television (79%),
while slightly fewer owned a radio (61%).

About half of surveyed consumers have access to the internet, primarily accessed via
smartphones (96%, N=63 of 66). The internet was accessed primarily at home (82%, N=54 of 66). Fa-
cebook (88%), Telegram (68%) and YouTube (53%) are the most regularly used social media platforms
by the those that have internet access (N=66).

Consumers trust medical professionals (92%) to provide reliable information on health issues. If
they wanted to obtain information on food safety, consumers would consult medical professionals
(67%), friends or family (63%), food packaging or labels (47%), experts on media (33%), and inter-
net/social media (29%; Table 4).

Table 4. Consumers’ trusted sources of information on food safety.

Media Responses Responses, by Gender
N % 1 Men, N (%) 2 Women, N (%) 2
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Medical professional (doctor/nurse) 100 67% 34 (34%) 66 (66%)
Friends or family 94  63% 35 (37%) 59 (63%)
Food packaging / labels 71 47% 27 (38%) 44 (62%)
Experts on radio or TV 50 33% 22 (44%) 28 (56%)
Internet / social media 4  29% 16 (36%) 28 (64%)
Journalists (newspaper) / show hosts 24 16% 12 (50%) 12 (50%)
(TV/radio)

Local religious leader 15 10% 6 (40%) 9 (60%)
A famous person you like 9 6% 6 (67%) 3 (33%)
Government agencies 4 3% 1 (25%) 3 (75%)

! Total percentages reflect the full sample size (N=150). 2 Percentages by gender reflect the sample (N) per com-
modity, which varied, as respondents could skip questions or provide multiple answers per question.

A majority of consumers (90%) reported that they had no specific issues they would like to know
regarding food in the last year. Questions that the remaining respondents had about whether a cer-
tain food was safe or unsafe to eat included: “How do worms form in the stomach?”, “What causes
food to spoil or become contaminated?”, “What are the agents that contaminate foods?”, “What
causes typhoid?”, “How do you achieve a balanced diet?”, “How safe are packaged foods?”. Of those
who sought out information to answer these questions (N=6), all spoke to medical professionals,
while two of the six additionally reviewed newspapers, television or radio, and one searched on the
internet.

Consumers use different media channels for entertainment purposes (Figure 4). Satellite TV was
the most frequently mentioned media type (70%), followed by network TV (30%) and radio (20%) —
all of which were used daily.

Satellite Television 70%
Network Television 30%
Radio 20%
Internet 20%
Social media 20%
Movie theatre

Attribute

Messaging applications
No more options selected
0% 25% 50% 75% 100%

Percent of Consumers

No Yes

Figure 4. Source of media used for entertainment for consumers.

3.3. Vendor Survey

This section reviews vendor behaviors and motivations that can inform the design of food safety
interventions. This includes what products vendors sell; how vendors choose suppliers; how often
vendors purchase new batches of food; actions that vendors take to promote purchasing of their
products; communication among vendors and consumers; reasons vendors think customers com-
plain; cleaning practices of vendors; where unsold food is kept; what sources of media vendors use.

3.3.1. General Food Vending Practices

Most of the vendors surveyed did not own land (93%), cultivate any food crops (94%) or own
livestock (84%). The majority (95%) did not produce the commodities they sold in the market. Three
quarters of vendors sold tomatoes, while 18% sold kale and 10% sold lettuce. Half of vendors (58%)
changed the commodities they sold by season. The primary reason for this was due to the quality of
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the food varying during rainy (June, July, and August) and dry seasons (December, January, and
February; reported by 35% of vendors).

On average, vendors source food from nine suppliers although this number varied (SD + 23).
Vendors predominantly purchase food from wholesalers (89%), and these vendors often (78% of the
time SD * 28) repeatedly purchase from the same wholesaler(s). Vendors chose suppliers by their
price, food quality, food cleanliness/safety, and how suppliers treat them (Figure 5). If they wanted
to change suppliers, most respondents (81%) indicated that they could do so.

Prices

Food quality

Food cleanliness/safety

Supplier personality/how they treat me

Credit

Food variety

Comfort/security

Attribute

Consistent food availability
Trust in supplier

Additional services they offer . First choice

Personallfamily connection Second choice

2 Third choice
No more options selected

0 25 50 75 100 125

Number of Vendors

Figure 5. Reasons that vendors purchase food from a particular supplier.

Vendors reported getting new batches of kale daily (26%, N=7 of 27), lettuce two days per week
(47%, N=7 of 15), and tomatoes three times per week (33%, N=37 of 114). Vendors generally bring
food to the market themselves (75%). Women had suppliers bring food to their shop more often than
men (27%, N=34 of 128 and 9%, N=2 of 22 respectively) which potentially reflects differences in access
to equipment or a vehicle to transport products. There was a significant difference between how
women and men bring food to the market (p-value = 0.01, chi-square test).

Most vendors are satisfied with their experience selling at the market (79%) and feel that they
are physically safe when selling food at the market (81%). Most shops consisted of a tarp on the floor
(40%) or a wood structure (25%). On average, vendors have been selling at this market for 8.1 years
(SD = 7.0) with women (Mean=8.5, SD * 7.0) having been vendors at this market for more time on
average than men (Mean=6.0, SD + 6.7). This difference is significant (p-value < 0.05, t-test). All ven-
dors surveyed only sell produce at the target market. Additionally, working at the shop is the primary
income-generating activity for most vendors (97%) and there generally are no additional staff work-
ing at the shop (76%). Most shops are open year-round (98%). Per day, vendors on average sell to 9
customers (SD * 10) with an average of 4 customers being regular customers (SD * 3). Men were
found to sell to more customers (14) on average than women (9, p-value = 0.01, t-test). Vendors per-
ceive that the reasons that customers choose to purchase food from their shop include the quality of
the food, their personality, and giving discounts on their products. Many vendors report using only
one or two actions to promote consumer purchasing of their products, including discounting the
prices of their products, treating customers politely, and having quality food (Figure 6).
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Discount price

Treat customers politely

Have quality food

Have good character

Recieve customers well

Attribute

Maintain hygiene
. First choice

Have a better product Second choice

Third choice
Selectively sell

No more options selected

0 50 100 150
Number of Vendors

Figure 6. Actions that vendors take to promote purchasing.

Overall, vendors felt supported by other vendors. If vendors need help doing something in their
shop, they trust other vendors will help them (58%). Reasons that a vendor did not trust that other
vendors would help them included vendors acting independently and the negative perception of
asking for help.

3.3.2. Food Safety Knowledge and Beliefs

Overall, vendors thought that the market was moderately clean (Mean=3.3 on a 5-point scale,
SD +0.9). Of the 21 vendors that rated the market as dirty or very dirty, improper waste disposal and
rain were most frequently mentioned as primary reasons.

Vendors are generally not worried about foodborne disease (73%). Only 7% indicated they were
worried about bacteria. While vendors generally do not perceive foods as risky, they desired infor-
mation on the topic. Several vendors expressed interest in learning more about bacteria and how
negative health effects such as diarrhea can be related to contaminated food. Only 3% of vendors
reported that they or someone in their household experienced a foodborne illness in the last year,
compared to 9% of consumers.

3.3.3. Food Safety Choices and Behaviors

Vendors felt confident in their ability to find suppliers that sell high quality food and choose safe
foods from these suppliers — as “agree” and “strongly agree” comprised >90% for all responses. Most
vendors (62%) also said that they would spend more time and money selecting safer foods. The var-
iation in answers was slightly greater amongst women than men, with women having a wider range
of answers (Table 5).

Table 5. Vendor choices of supplier related to food safety (N=150).

Agreement
Perception Strongly  Disa- Nei- Agree Strongly
Disagree gree ther Agree
Can find suppliers that sell high quality 2% 4% 3% 66% 25%
foods
Knowing how to choose safe foods 1% 1% 1% 65% 33%
Will spend a bit more time selecting 1% 3% 4% 62% 31%

safer foods

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202508.0749.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 13 August 2025 d0i:10.20944/preprints202508.0749.v1

12 of 20

Will spend a bit more money selecting 0% 2% 3% 62% 33%
safer foods

Vendors are satisfied with their current suppliers (Median: 5.0, SD = 0.8) due to the quality, price,
and cleanliness of the food that they sell. Suppliers and vendors care about the quality, price, and
safety of food. Vendors noted several visual cues to identify signs that a batch of food may be unsafe,
including signs of rotting or spoiling, or vendors’ unhygienic practices.

Vendors agree that customers tell them when they are satisfied with the food they provide (Me-
dian 4.0, SD = 0.6). Men reported that customers tell them they are satisfied with the food they provide
more often than women (Median for men: 4.5, SD + 0.5; Median for women: 4.0, SD + 0.6).

Verbal communication on food attributes is uncommon. Vendors reported that customers infre-
quently or never ask where their food comes from (92%). Vendors generally do not have conversa-
tions about the safety of the food that they sell with consumers (61%). The quality or variety of toma-
toes is most discussed (45%). Out of the vendors that had customers complain, the most common
complaints were about quality, shelf life, price, and taste of their products. A small number of ven-
dors stated that they have heard customers complain about their food making a customer or house-
hold member sick (Figure 7). Similarly, vendors reported that they do not often or never have con-
versations with suppliers about food safety and quality (82%).

Quality

Shelf life

Price

Taste

Error in type or amount of food

Attribute

. First choice

Second choice

Household sastisfaction

Food made customer or household member sick Third choice

No more options selected

0 30 60 90
Number of Vendors

Figure 7. Vendors perception of customer complaints.

Nearly all (97%) of vendors agreed or strongly agreed that they were proud of the quality of the
food they sold, and most 79% were satisfied with overall shop operations. Vendors had varied an-
swers related to whether there were specific rules for preserving food safety and shop cleanliness:
while over half of those surveyed agreed with these statements, about one-third disagreed (Table 6).

Table 6. Vendor satisfaction with different aspects of operations in their shop (N=150).

Agreement
Perception Strongly  Disagree  Neither! @ Agree Strongly
Disagree Agree

Proud of the quality of the food sold 2% 1% 1% 58% 39%
Satisfied with shop operations 3% 10% 8% 52% 27%
Rules for preserving food 15% 21% 10% 45% 9%
quality/safety exist

Rules for keeping the shop clean exist 14% 23% 7% 45% 11%
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It is sometimes difficult to keep the 13% 35% 3% 39% 11%
shop clean
1“Neither agree nor disagree” was the middle category in the agreement scale.

Nearly all vendors (97%) reported not having made changes to the structure of their shop struc-
ture or the way they sell food in the past year, but they have taken actions to keep food safe. In the
past year, vendors obtained towels, knives, umbrellas, and fly whisks to keep food safe. Vendors
reported to sweep/clean their shop daily (58%) as well as washing the food that they sell daily (19%).
On average, vendors said that they wash their hands 3.3 times per day (SD * 1.9). Additional actions
vendors perform to keep food safe include using a fly whisk to get flies off of food (15%), cleaning
food with a cloth (12%), and covering food from the sun with a shade or a polypropylene fabric (12%).

Unsold food is generally kept at the shop for the next day (90%; Figure 8). The majority of the
vendors surveyed did not have a refrigerator in their household (83%, N=125 of 150). Alternative
ways vendors stored food include covering it or putting it in a crate.

Store at the shop for the next day

Discard it

Feed it to the animals

Attribute

Sell outside of the market the same day

Store at my home

Give it away

0 50 100
Number of Vendors

Figure 8. Actions vegetable vendors take with unsold food.

3.3.4. Information Sources and Media Use

The households of most vendors own at least one cell phone (97%), a television (70%), a satellite
dish (69%), and a radio (58%). Of the vendors surveyed, 73% of vendors owned at least one mobile
(non-smart) phone and 18% owned a smartphone.

The majority (91%) of the vendors surveyed do not have access to the internet. Of those that do,
a smartphone was the most frequently mentioned device respondents utilize to access the internet
(86%, N=12 of 14 who have access to internet) followed by mobile tablet and desktop computer (7%,
N=1 of 14 each). Among the social media platforms, most of the vendors regularly use Facebook and
Telegram (64%, N=9 of 14 and 64%, N=9 of 14 respectively). The most common media channel ven-
dors use for entertainment include network and satellite television (74% and 33% respectively).

Of the vendors who watch network or normal television, most vendors watch it daily (87%, N=97
of 111). In contrast, of the vendors who watch satellite television, some watch it daily (41%), but a
larger percentage watch it two or three times a week (47%). When asked about the types of entertain-
ment content viewed, vendors most frequently mentioned TV series or soap operas (76%). Women
(63%) sought out this content more than men (13%).

Vendors trust medical professionals to provide reliable information about health issues (95%).
To determine the safety of food, vendors would predominantly consult friends or family (70%) and
medical professionals (71%).

4. Discussion

This study revealed important elements to consider when designing food safety interventions
involving consumers and vendors in traditional markets, and possibly in other food environments in
Ethiopia. Several factors —discussed in this section— may provide incentives or constraints for
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adopting purchasing and handling behaviors that promote food safety: consumer shopping practices
and loyalty; consumer food choice drivers; perceptions and cues of safe/unsafe food; costs and prices;
information gaps and demand, as well as emotional rewards; vendor reputation; logistical challenges;
and gender roles. Study limitations are also discussed.

Consumers are loyal customers, as many of them have been shopping at the market for more
than three years. Consumers’ choice of which vendor to purchase from within the market are influ-
enced by food quality, safety, price, and personality of the vendor. Because consumers commonly
buy food from a particular preferred vendor, and sometimes compare vendors, interventions could
leverage these relationships. Vendors could see an incentive to improve their food safety practices,
either by being favored by consumers that compare shops (or when they do) and/or by enhancing
trusted relationships with regular customers. For this incentive to be a driver of vendors” behavior
change, consumers need to perceive, value, and reward food safety improvements by patronage or
increasing the vendor’s reputation in the community. Notably, limited food safety intervention stud-
ies have considered the relational dynamics between consumers and vendors [12].

Food safety, on its own, is usually not a factor of primary salience for consumers when selecting
a vendor and buying food. Price and perceived quality (which may indirectly include safety attrib-
utes) are primary purchase factors that both consumers and vendors agree upon. Other studies in
markets and with street food vendors across multiple geographies have also showed the dominance
of these factors [8,24,25]. Although perceived food safety is not commonly reported as an explicit
purchase factor, other characteristics such as shop neatness and vendor trustworthiness may implic-
itly be associated with food safety practices and could be leveraged in tandem with more explicit
food safety cues to direct consumer preferences [9,25-27].

Vendors and consumers have different opinions on the safety of food sold at the market. Ven-
dors felt confident in their ability to find suppliers that sell high quality food and to choose safe foods
from suppliers, while consumers stated that differences exist in the safety of foods sold by different
vendors. When specifically prompted about assessing food safety and shop hygiene, consumers pri-
marily rely on visual cues. An opportunity exists to enhance the visibility of these cues (or introduce
new ones) and increase the perceived association between cues and benefits for the consumer. For
instance, food safety practices could be made visible or highlighted to catch consumers’ attention via
colorful tools (e.g. cleaning rags, waste bins, washable surfaces, aprons), shop or food brands, or food
labels. This strategy has been tested by EatSafe and other programs [28-30].

Price is a key factor that influences consumers’ food purchasing decisions when selecting a mar-
ket, a vendor, and food. Interventions to increase food safety need to be sensitive to price thresholds
and consumers’ willingness to pay for food of different quality. This is particularly important for low
SES households. Since most low-income consumers are generally not willing or able to pay a pre-
mium for safer food [31,32], cost and price increases should be minimized, or -possibly- managed for
a combination of attributes that consumers value (e.g. food quality, convenience, bulk discounts). The
literature on willingness-to-pay for safer food is rapidly evolving, also pointing to circumstances
where it might be leveraged as an incentive [33-36]. Education programs might increase awareness
of the cost of foodborne illness (e.g. loss of income, cost of medical interventions), as a way to increase
consumers’ willingness to pay for safer food. However, price is likely to remain a top purchase choice
factor, and financial considerations for different consumer segments need to be considered. In this
study, a sizable percentage of respondents lived below the International Poverty Line of $3.20
USD/day (26% of vendors and 19% of consumers), making price a primary consideration for inclu-
sivity. Even in cases where a small food price increase to cover the costs of supplies for a new food
safety practice may be within consumer willingness to pay thresholds, safeguards to mitigate the
unintended consequence of such increases should be included in program design.

The cost of interventions for vendors also needs to be carefully considered. For many vendors,
selling food at the market is their main livelihood. Ideally, interventions would result in minimal
operating cost increases for the vendor while attracting more customers, thus increasing sales. This
would incentivize individual vendors to continue implementing safer food practices and potentially
motivate other vendors to adopt them. Competition among vendors seems to be accepted, suggesting
there could be a role for interventions focusing on individual stalls/vendors. However, market-based
programs involving many or all vendors could also leverage values of collaboration and equity. For
example, structural improvements or services such as provision of potable water, waste management,
or raised stalls could be more efficiently secured, and potentially more easily accepted, via collective
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investments. Vendor demand for and willingness to invest in such market-wide improvements, while
unlikely to be motivated by food safety alone, could be driven by other business incentives (e.g. better
consumer access to their stall, better working conditions, less food spoilage and waste). Food safety
design could then be embedded in these upgrades. However, investing in improvements that benefit
all vendors might reduce incentives for individual vendors to “stand out” from the competitors by
investing in their stall. The balance between competitive and collaborative dynamics among vendors
has been observed in other contexts and warrants further attention [26,37,38]. Additionally, interven-
tions should be aware of whether vendors are licensed to sell products in the market, as their official
vs. unofficial status could influence vendors” willingness to participate in activities, costs incurred,
and dynamics among vendors.

Findings from this study highlight a gap in risk awareness as well as a demand for information
related to food safety. Consumers generally did not believe that individuals can become sick from
consuming kale, lettuce, or tomatoes. Similarly, vendors were not generally concerned about food-
borne diseases. In practice, proper sourcing and handling of fresh vegetables are crucial to prevent
foodborne disease [17,39]. However, both vendors and consumers expressed an interest in learning
more about how negative health effects such as diarrhea can be related to contaminated food. In-
creasing the salience of both the positive impacts of food safety and the negative impacts of FBD may
be important when trying to motivate consumers to explicitly pay attention to food safety cues while
shopping. Even so, awareness or information are generally not sufficient to lead to action without
either an emotional reward and/or a rational incentive; these behavior drivers need to be accounted
for in interventions [8,15]. In alternative to (or in parallel with) explicit food safety messaging, it may
be possible to embed food safety cues and objectives within broader characteristics that are already
salient and important to consumers, such as food quality (e.g., high quality food should also be clean,
fresh, free of flies, with its surface unbroken) or a vendor’s trustworthiness (e.g., a trustworthy vendor
keeps their shop clean, tidy, and without pests).

The reasons why vendors may decide to practice behaviors that promote food safety are often
the combination of multiple factors including their customers’ perceptions [40]. For vendors, aware-
ness of potential reputation loss due to customer reactions to becoming sick from the food they sell
may provide an incentive to adopt improved practices, especially if illness can be traced back to their
shop, if the cause is considered to be under the vendor’s control, and if this occurrence is not just a
low-likelihood hypothetical. The risk of reputation damage was also found to be an incentive towards
food safety-promoting behaviors for vendors in northwest Nigeria [40]. Conversely, a positive repu-
tation for clean and safe food may be perceived as attracting and retaining customers, as found in a
study in Vietnam [41]. Overall, evidence is lacking on the perceived connection between food safety
practices, reputation, and business success for vendors in LMICs [42].

Additionally, logistical problems affecting vendors could be leveraged to increase their motiva-
tion and self-efficacy for safer food handling. In this study, it was found that the majority of surveyed
vendors store excess food at their shop overnight in order to try to sell it the next day. Concerns
regarding loss of income due to product losses are common and have been observed for vendors in
other countries including in northern Nigeria [43]. Unsold food could be a potential food safety con-
cern depending on how it is stored. Additionally, many vendors find it sometimes difficult to keep
their shop clean. Other practical challenges identified in studies from a range of countries include
confusing rules and regulations, lack of tools or infrastructure (e.g. water) necessary for safety prac-
tices, lack of a market’s master plan (e.g. to separate commodities), and lack of training [42]. Support-
ing vendors in solving these issues would likely result in food safety benefits.

It is important to understand how information is shared and received. Both consumers and ven-
dors in this study rarely, if ever, talk about food quality and safety during market transactions, sug-
gesting verbal communication is not a common way to express demand. Vendors also do not com-
monly discuss food quality or safety with their suppliers. At the same time, vendors perceive their
fellow vendors as collaborative and available to help each other if there is need, suggesting openness
to interaction. When asked where they obtain information about food safety, both groups stated they
would consult family, friends, and medical professionals. The important role of community and fam-
ily members in sharing food safety information was also noted in other contexts [9]. Interventions
could leverage these communication channels to increase the salience of and demand for improved
food safety practices.
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Gender considerations should also be accounted for in interventions. For both consumers and
vendors, important differences in roles and social norms were demonstrated. Most fresh vegetable
vendors at the market are women. Women vendors on average have been vending at the market for
a longer time. Women and men have different ways of transporting food to the market, with women
having suppliers bring food to their shop more commonly than men. Women are also primarily re-
sponsible for food preparation in the household, which can mean increased familiarity with the nu-
ances of food quality and safety, and with handling practices. As a consequence, behavior change
targets, motivators, and channels for food safety interventions may need to be different between
women and men.

This study has limitations that should be considered when interpreting the results. First, it is a
cross-sectional survey conducted in one market in a mid-size city in the Sidama region in Ethiopia,
which may limit the generalizability of findings. A comparison across countries was not in scope for
this study. However, similar results were found in a study conducted by the research team in Nigeria
[44]. Second, a convenience non-random sample may introduce biases by selecting certain respond-
ents and not others, e.g. those with less time constraints or those who are comfortable providing their
personal information (e.g. registered vs. unofficial vendors). In addition, structured surveys have
limits in the range and nuance of questions that can be effectively answered in a short time. EatSafe
conducted additional qualitative in-depth interviews and targeted behavioral research to comple-
ment findings of the study presented here, and more comprehensively inform intervention decisions
[8,45,46].

While it was not a primary focus of this study, it is important to highlight the role of market
infrastructure in the choice of effective interventions. Respondents reported several infrastructure
issues that can play a key role in the safety of foods sold at the market, including drainage and flood-
ing, mud, improper waste disposal, and lack of potable water. Infrastructure has been highlighted as
a key gap to improving food safety in market settings by several other studies [37,47] and should be
addressed in tandem with behavior change and its drivers.

5. Conclusions

Results of this survey highlight that vendors and consumers in traditional markets are motivated
to sell and buy safe food products. What cues are considered signs of acceptable food safety, and the
relative importance of other decision factors, may potentially limit actions consistent with increased
safety. Overall, opportunities exist to increase food safety through vendors’ and consumers’ behav-
iors around food handling and purchasing. Drivers and leverage points for behavior change investi-
gated in this study could be further explored during intervention design, and tested during interven-
tion evaluation, as was done in the EatSafe program [48,49]. Key aspects to consider during formative
research and intervention design efforts include:

e  Consumers’ purchase choice drivers (in this case, food quality and price), as well as vendors’
awareness of what consumers look for;

e  Cues or signs of food safety used by consumers (and possibly vendors), and ideally tiers of de-
sirability/acceptability; cues may be specific to food safety or merge with other overlapping char-
acteristics (e.g. freshness, quality, healthiness);

e Vendor’s practical needs, grievances, and aspirations for their shop and the market;

e  Competition and collaboration dynamics among vendors, also considering market governance
and oversight from local public entities;

e  Gender roles, and whether intervention pathways or content should differ between genders (and
possibly other population segments);

e  Current practices, especially those that could be reinforced, made easier, or slightly modified to
potentially yield public health benefits;

e  Costs of implementing new practices, and implications on food prices, in tandem with consum-
ers’ willingness and ability to pay for specific perceived benefits;

e  Trusted sources of information, including media channels.

When key information on practices, motivations, and market operations needs to be obtained
with minimal time and resources, novel tools such as the EatSafe rapid market assessment [50,51] can
be particularly helpful. Customizing food safety behavior change interventions to local motivations,
existing practices, and enabling environment factors can increase their relevance to participants and
support the inclusion of new behaviors into established mental models and routines.
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