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Urban agriculture offers the opportunity to provide fresh, local food to urban communities.

However, urban agriculture can only be successfully embedded in urban areas if

consumers perceive urban farming positively and accept urban farms in their community.

Success of urban agriculture is rooted in positive perception of those living close by, and

the perception strongly affects acceptance of farming within individuals’ direct proximity.

This research investigates perception and acceptance of urban agriculture through a

qualitative, exploratory field study with N = 19 residents from a major metropolitan area

in the southwest U.S. Specifically, in this exploratory research we implement the method

of concept mapping testing its use in the field of Agroecology and Ecosystem Services. In

the concept mapping procedure, respondents are free to write down all the associations

that come to mind when presented with a stimulus, such as, “urban farming.” When

applying concept mapping, participants are asked to recall associations and then

directly link them to each other displaying their knowledge structure, i.e., perception.

Data were analyzed using content analysis and semantic network analysis. Consumers’

perception of urban farming is related to the following categories: environment, society,

economy, and food and attributes. The number of positive associations is much higher

than the number of negative associations signaling that consumers would be likely to

accept farming close to where they live. Furthermore, our findings show that individuals’

perceptions can differ greatly in terms of what they associate with urban farming and

how they evaluate it. While some only think of a few things, others have well-developed

knowledge structures. Overall, investigating consumers’ perception helps designing

strategies for the successful adoption of urban farming.

Keywords: cognitive structures, concept mapping, exploratory, semantic network, urban agriculture

INTRODUCTION

At present, the number of people living in urban areas worldwide is over three billion, or 55%
of the world population, and it is projected that 68% of the world’s population will be living in
urban areas by 2050 (United Nations, 2018). In the United States alone, 82% of the population
currently lives in urban areas (World Bank, 2016). The continued expansion of cities nationwide
places a heavy toll on the demand for resources, such as sustainable infrastructure and affordable
food retail options, to meet the basic needs of households living within city limits. Within the
food sector, the accelerating rate of migration into cities coupled with a growing population
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imposes the challenge of producing sufficient quantities of food
(Satterthwaite et al., 2010). This challenge needs to be addressed
to ensure everyone has access to high-quality, nutrient-dense
food. Simultaneously, it raises the question of how to provide
satisfactory nourishment while consumers are increasingly
asking for fresh and local foods (Grebitus et al., 2017).

With urbanization on the rise, one solution to this challenge is
the development and expansion of urban agriculture1. Figure 1
below shows the replacement of agricultural areas (yellow) by
urban areas (red) in the Phoenix Metropolitan Area. Urban
agriculture is a growing sector within the farming industry that
aims to increase overall food production in urban and peri-urban
areas through the conversion of available land into agricultural
farms. As reported in Smith et al. (2017), there are 67,032
vacant parcels (19,592 hectares) potentially suitable for urban
agriculture in the Phoenix Metropolitan Area.

Cities across the United States have already begun to integrate
food production, such as commercial urban farms and private or
community gardens, into communities (Hughes and Boys, 2015;
Printezis and Grebitus, 2018). To predict whether urban farming
will be successful and to influence its longevity, it is important
to understand consumer perception (Grebitus and Bruhn, 2008).
Hence, the objective of this research is to investigate how
consumers perceive urban farming and to evaluate whether
they would accept this form of commercial agriculture close to
their residence.

Food produced in urban and peri-urban communities has
various implications. For example, for small- to mid-size farmers,
the profitability of urban farmers can be dependent on producing
local foods that can be (exclusively) sold through direct channels,
such as farmers markets. Urban agriculture also has an effect
on societal health. Direct access to local produce through
direct-to-consumermarketing channels affects the dietary quality
and diversity of food choices of urban consumers. Unlike
large agricultural production facilities that occupy 75% of the
land in the U.S. and predominantly grow commodity crops
used for animal feed, biofuels, and industrial inputs (DeHaan,
2015), outputs from urban agricultural production are largely
specialty crops, which require comparatively minimal processing
before consumption. Specialty crops, which include most fruits,
vegetables, and tree nuts, are rich in nutrients, vitamins, and
minerals and are constituents of an optimal diet (WHO, 2018).
In this way, both the increased consumption of fruits and
vegetables along with the diversity of produce consumed is
closely linked with positive human health outcomes and serves
as a measure of societal health. Finally, urban agriculture affects
environmental quality through changes in urban-vegetation-
atmosphere interactions, e.g., the reduction in food miles and
the mitigation effects of urban heat islands, as a result of
urban agriculture practices. Overall, urban agriculture has the
potential to provide a number of benefits, for instance, improving

1The FAO defines urban agriculture as “a dynamic concept that comprises a variety

of livelihood systems ranging from subsistence production and processing at the

household level to more commercialized agriculture. It takes place in different

locations and under varying socioeconomic conditions and political regimes”

(FAO, 2007, p. 5).

sustainability, and local ecology (Wakefield et al., 2007), assisting
with food security (Dimitri et al., 2016; Freedman et al., 2016;
Sadler, 2016), and contributing to healthy dietary patterns (Zezza
and Tasciotti, 2010; Warren et al., 2015).

Alternatively, urban agriculture may produce negative
externalities (Brown and Jameton, 2000; Wortman and Lovell,
2013). For example, a farmer growing food in a city might
encounter pushback by the people living next to the farm who
might be bothered by dirt and noise frommachinery, odors from
organic fertilizers, or they might be afraid that pesticides and
fertilizers are polluting the air they breathe and the water they
drink. A recent study by Wielemaker et al. (2019) showed urban
farmers apply fertilizers in excess of crop needs by 450–600%,
potentially leading to negative public perceptions. At the same
time, urban farms might be preferred due to access to fresh, local,
nutrient-dense food which enhance positive perceptions. This
suggests that consumers’ perception and acceptance of urban
farms is vital to ensure that urban agriculture can be successful
(Grebitus et al., 2017).

Previous empirical research on urban agriculture has focused
on investigating the relationship between urban agriculture
and nutrition (variety, food security, and nutrition status),
with a particular emphasis on its role in developing countries
[see Warren et al. (2015) for a broad review of previous
studies]. Mougeot (2005) compiles case studies of development
strategies used by developing countries and pays specific
attention to the potential that urban agriculture has in meeting
development goals (e.g., increased food availability, decreased
poverty, increased health status) in each respective country.
Studies focused on developed countries highlight the social
context of urban agriculture. They assess how community
gardens affect communities (Armstrong, 2000; Wakefield et al.,
2007; Firth et al., 2011), analyze what urban farmers need when
only limited resources are available (Surls et al., 2015), and
examine success factors of urban agriculture, such as positive
consumer attitudes and increased knowledge regarding local
food production (Grebitus et al., 2017).

Recently, Grebitus et al. (2017) found in a quantitative
online consumer survey that consumers perceive urban
agriculture positively based on food quality characteristics,
such as food safety and health. More generally, related to
perception, they find the three sustainability pillars (economy,
society, and environment) are important with regards to
consumer perception. Nevertheless, the authors state that
consumers’ perception is sometimes conflicting. For example,
some consumers perceive produce from urban farms as
less expensive while others perceive it as more expensive.
Our research builds on the study by Grebitus et al. (2017)
by investigating the in-depth perception of urban farming
using qualitative, exploratory methods in a face-to-face study.
While Grebitus et al. (2017) used a word association test,
we employ the method of concept mapping. Concept maps
can uncover cognitive structures related to urban farming
and show differences between individuals regarding their
knowledge structures.

The implications of our findings will offer several insights
to those charged with designing and implementing food and
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FIGURE 1 | Land use map showing the replacement of agricultural areas (yellow) by urban areas (red). Data from the 2006 and 2016 USGS National Land Cover

Dataset.

FIGURE 2 | Illustrative figure of a semantic network.

agricultural policy. Such policies have the potential to affect
new and emerging trends in urban communities, stimulate the
growth of direct-to-consumer marketing channels where small-
to mid-size farmers sell their products and address the effects of
urban agriculture on the environment. Our results will provide
insight into how urban farming is perceived by individuals
to ensure that incorporating farms in urban areas is accepted
by those living there. For example, if our analysis shows that
consumers are apprehensive and afraid, e.g., of pesticides or
fertilizer run-off, targeted communication can be used to alleviate
such tensions.

In the following section, the methodological background is
described covering concept mapping, counting, and content
analysis. Section three presents the results and section
four concludes.

TABLE 1 | Descriptive statistics for the associated concepts.

Number of concepts Mean SD Min. Max.

Total sample (n = 19)

333 17.5 13.5 8 68

First location sample (n = 14)

258 18.4 15.5 8 68

Second location sample (n = 5)

75 15.0 5.1 10 23

MATERIALS AND METHODS

Concept Mapping
In consumer behavior research, perception is defined as
subjective and selective information processing (Kroeber-Riel
et al., 2009). Whether something is positively or negatively
perceived by consumers is determined by cognitive structures,
i.e., semantic networks, which capture a part of the knowledge
(associations/concepts) in memory (Martin, 1985; Joiner, 1998).
A semantic network is composed of nodes, which represent
concepts and units of information, and links, connecting the
concepts, which represent the type and the strength of the
association between the concepts (Cowley and Mitchell, 2003).
To investigate perception toward urban farming we aim to
provide insight into consumers’ individual cognitive structures,
i.e., semantic networks (Kanwar et al., 1981; Jonassen et al.,
1993).

Associative elicitation techniques are appropriate to analyze
semantic networks (Bonato, 1990). By presenting stimuli,
spontaneous reactions and unconscious thoughts are evoked and
enable us to analyze individual cognitive structures (Grebitus and
Bruhn, 2008). A great variety of associative elicitation techniques
exists, ranging from the most qualitative techniques like word
association technique (Roininen et al., 2006; Ares et al., 2008)
to more structured techniques such as repertory grid (Sampson,
1972; Russell and Cox, 2004) or laddering (Grunert and Bech-
Larsen, 2005).
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For this study, the qualitative graphing procedure concept
mapping was chosen. Concept mapping is a method that
produces a schematic representation of the relationships of
stored units of information, which are activated by the stimulus
(Zsambok, 1993). The interviewees are asked to recall freely
their associations concerning a certain stimulus (Olson and
Muderrisoglu, 1979). Additionally, they are asked to directly link
the associations to each other, which allows the visualization of
the semantic networks (Bonato, 1990). The open setting of tasks
optimizes the variety of associations of the interviewees (Joiner,

TABLE 2 | Content categories.

Category Count % of total

Environment 119 36

Food & Attributes 84 25

Society 66 20

Economy 37 11

Other 27 8

Total 333 100

1998). Concept map diagrams are two-dimensional and show
relationships between units of information concerning a certain
theme. The concepts are understood as terms, i.e., associations,
which come to mind regarding the stimulus (Jonassen et al.,
1993).

Concept mapping is supported by semantic network theory
and can be explained using the spreading activation network
model (Rye and Rubba, 1998). Retrieving stored knowledge can
be explained by the spreading activation (Collins and Loftus,
1975; Anderson, 1983a,b). When consumers perceive/associate
something with a stimulus, information-processing takes place
and cognitive structures are activated for interpretation,
assessment, and decision-making. The stored knowledge is
retrieved by spreading activation from associations (Anderson,
1983b). In this context, existing networks are active cognitive
units that can, once activated, influence behavior directly (Olson,
1978). How much and what information is integrated into
the information-processing depends on the construction of the
semantic network (Cowley and Mitchell, 2003).

The spread of activation constantly expands through the links
to all connected nodes (associations) in the network, starting with
the first activated concept. At first, it expands to all the nodes
directly linked to the first node, and then to all the nodes linked

TABLE 3 | Results of concept mapping and content analysis.

Food & attributes

(N = 84)

Count %

category

% total Environment

(N = 119)

Count %

category

% total Society

(N = 66)

Count %

category

% total

Health 12 14.3 3.6 Production 39 32.8 11.7 Community 26 39.4 7.8

Fresh 9 10.7 2.7 Conservation 17 14.3 5.1 Education 18 27.3 5.4

Convenience 8 9.5 2.4 Agriculture 9 7.6 2.7 Family 6 9.1 1.8

Food security 8 9.5 2.4 Waste 9 7.6 2.7 Municipality 5 7.6 1.5

Local 7 8.3 2.1 Sustainability 8 6.7 2.4 Advocacy 4 6.1 1.2

Plant 6 7.1 1.8 Environment 6 5.0 1.8 Research 3 4.5 0.9

Produce 6 7.1 1.8 Beautification 5 4.2 1.5 Migration

Trends

2 3.0 0.6

Location 5 6.0 1.5 Pollution 5 4.2 1.5 Youth 2 3.0 0.6

Organic 5 6.0 1.5 Resources 5 4.2 1.5

Marketing 4 4.8 1.2 Elements 4 3.4 1.2

Food 3 3.6 0.9 Energy 4 3.4 1.2

Food safety 3 3.6 0.9 Recycling 4 3.4 1.2

Quality 3 3.6 0.9 Seasonal 2 1.7 0.6

Variety 3 3.6 0.9 Return to real

food

2 1.7 0.6

Diet 2 2.4 0.6

Economy

(N = 37)

Count %

category

% total Other (N = 27) Count %

category

% total

Cost 13 35.1 3.9 Miscellaneous 10 37.0 3.0

Labor 6 16.2 1.8 Positive feelings 6 22.2 1.8

Economics 5 13.5 1.5 Space 4 14.8 1.2

Externalities 5 13.5 1.5 Farmer’s market 3 11.1 0.9

Policy 4 10.8 1.2 Gratitude 2 7.4 0.6

Benefits 2 5.4 0.6 Transportation 2 7.4 0.6

Vocation 2 5.4 0.6

Frontiers in Sustainable Food Systems | www.frontiersin.org 4 June 2020 | Volume 4 | Article 79

https://www.frontiersin.org/journals/sustainable-food-systems
https://www.frontiersin.org
https://www.frontiersin.org/journals/sustainable-food-systems#articles


Grebitus et al. Consumers’ Perception of Urban Farming

to each of those nodes. This way, the activation is spreading
through all nodes of the network, even through those nodes that
are only indirectly associated with the “stimulus node” (Collins
and Loftus, 1975). The stronger the link between two nodes, the
easier and faster the activation passes to the connected nodes
(Cowley and Mitchell, 2003). How far the activation spreads also
depends on the distance from the stimulus node. Concepts that
are closely related and directly linked will be activated faster and
with higher intensity (Henderson et al., 1998). See Figure 2 for an
illustration of nodes and links in a semantic network.

The concept mapping technique elicits respondents to recall
knowledge from long-term memory and to write down what
they know, which stimulates the spread of activation in memory
(Rye and Rubba, 1998). The more linkages a semantic network
contains, the higher is the dimensionality and complexity of
cognitive structures. The higher the dimensionality of the
cognitive structures, the larger the number of concepts that
can be activated and the more differentiated and complex the
networks (Kanwar et al., 1981). Depending on personal relevance
and involvement, consumers’ semantic networks are more or less
extensively structured (Peter and Olson, 2008).

Concept Mapping Application to Urban
Agriculture
To conduct the concept mapping procedure, we adapted the
instructions used by Grebitus (2008). Respondents received an
instructions page. At the top of the page, the respondents read
the following passage:

TABLE 4 | Evaluation of Urban farming.

ID Positive Negative Positive or

negative

Total

associations

Location

1 0 0 0 11 1

2 18 11 0 29 1

3 15 1 2 18 1

4 12 0 0 12 1

5 4 0 0 8 1

6 9 4 0 13 1

7 2 8 0 10 1

8 10 1 0 11 1

9 12 2 0 14 1

10 14 4 0 18 1

11 5 3 0 8 1

12 42 10 2 68 1

13 13 0 0 13 1

14 21 3 0 25 1

15 16 0 0 16 2

16 11 0 0 11 2

17 17 0 0 23 2

18 13 2 0 15 2

19 8 1 1 10 2

Total 242 50 5 333

Percent 72.7 15.0 1.5 100

Researchers believe that our knowledge is stored in memory. The

knowledge we have can be described through central concepts and

the relationship between them. These concepts depict our belief of

different knowledge domains such as food or vacation. These beliefs

can also be related to each other. For example, when you think of a

car, you may spontaneously think of “tires”, “white”, or “traffic”. If

you then think further, “gas” and “expensive” may come to mind.

These can also be related to each other and thus are indirectly

related with a car. People have a lot of such associations. To find

out yours is one objective of this study.

Respondents were then given a blank piece of paper and started
by writing the term “Urban Farming” in the center of the paper.
They were then instructed to start thinking of anything that
comes tomind, related to the key concept andwrite it down. After
writing down the concepts, the interviewees had to construct the
concept map by connecting all the words that they believe, in
their minds, are related to each other and belong to each other
(i.e., drawing links). Then, they had to add a plus or minus to
associations they thought to be positive or negative.

To investigate how many associations and what kind of
information is stored in memory concerning urban farming, the
items were counted and aggregated (Kanwar et al., 1981; Martin,
1985; Grebitus, 2008). Next, the individual associations were
evaluated using qualitative content analysis following Mayring
(2002). This allowed us to make assumptions, and investigate
intent and motivation regarding the topic in a formal way
(Stempel, 1981; Hsia, 1988). Content analysis is an objective
and systematic way to apply quantitative measures to qualitative
data (Stempel, 1981; Wimmer and Dominick, 1983; Hsia, 1988,
p. 320).

The aim of this study is to providemeaning to the participants’
associations. Hence, we classified the content according to
categories. This offers a framework to assess the perception
of urban farming. The associations written down by the
respondents in the concept maps regarding the key stimulus,
urban farming, were organized and categorized, then they were
added up into frequencies (Bonato, 1990; Lamnek, 1995). The
categories are the core of the perception analysis. They are used
to investigate the topic further (Wimmer and Dominick, 1983).
Therefore, the categories should be closely related to the research
topic. They have to be practical, reliable, comprehensive (each
word fits into one of the categories) and mutually exclusive
(each word fits only one category) (Stempel, 1981; Wimmer
and Dominick, 1983). In this research, we used the categories
provided by Grebitus et al. (2017) who used a word association
test for the key concept: urban agriculture, a close proxy for the
one used in our study “urban farming.” Accordingly, we used the
three sustainability pillars Economy, Society, and Environment,
as well as, Food and Attributes, and Others as categories to group
the data for urban farming in a meaningful way.

EMPIRICAL RESULTS

Design of the Study and Sample
Characteristics
To investigate consumer perception of urban farming,
exploratory, face-to-face interviews were conducted. The
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FIGURE 3 | Example of an individual network 1 (location 1, ID 10).

qualitative graphing procedure concept mapping was used
to reveal consumers’ associations regarding urban farming.
In addition to concept mapping, participants filled out a
survey to collect socio-demographic information. For detailed
information on the data collected, refer to Table S1 in the
Supplementary Material.

We collected data in Phoenix, AZ. We chose this location
because the Phoenix metropolitan area is ideal for a case
study as it is home to a large and growing urban population.
Phoenix provides context that has many similar natural and

social complexities and barriers (e.g., climate challenges, a lack of

food access, rapidly growing, diverse, multi-cultural population),

with a large variance in educational and economic levels of
residents compared to other urban areas in the U.S. The Phoenix

metropolitan area (i.e., Maricopa and Pinal Counties) is the
eleventh largest metro area in the U.S. with Maricopa County

identified as the fastest-growing county in the U.S. (U.S. Census

Bureau, 2019). This rapid population growth demonstrates
an important need for sustainable urban farming practices,
given the benefits of food security, economic stability, and
environmental conservation. Phoenix has a climate where food
can be grown all year round, with multiple growing seasons.
The extended growing season allows harvest year-round andmay
affect consumer purchasing patterns and related dietary quality
differently than when food is grown only during certain seasons.
Meanwhile, Phoenix experiences unique climatic extremes: from
being an urban heat island, experiencing short and long-term

drought, while simultaneously dealing with seasonal monsoons
that can bring rapid and devastating flooding. Hence, urban
farming might have different environmental impacts compared
to cities where this is not the case. Also, within urban planning
and development, Phoenix has begun to recognize urban
agriculture as an attractive fixture in revitalizing communities,
especially since urban expansion has replaced nearby agriculture
at a large rate (Shrestha et al., 2012). Also, Phoenix has vacant
land available that can potentially be used for urban farming
(Aragon et al., 2019).

We interviewed a total of 19 participants in the summer of
2019 at two locations. A total of 14 participants were interviewed
at a large public farmers’ market. Another five participants were
interviewed at a second location near an open green space2. All
interviews were carried out by one interviewer. The sample is a

2Note the relatively small sample size in this study.While this would be a drawback

for a quantitative study targeting to be representative, our objective is to provide an

exploratory study on the perception of urban farming. The aim is not to uncover

the perception of the whole population. In that case, a method such as concept

mapping would not be well-suited, rather one would use free elicitation technique.

That said, free elicitation technique does not allow for a depiction of cognitive

structures. This could be tackled by future research. In this research, we set out

to conduct qualitative research. The sample size for qualitative studies often ranges

from 5 to 50 participants, as pointed out by Dworkin (2012): “An extremely large

number of articles, book chapters, and books recommend guidance and suggest

anywhere from 5 to 50 participants as adequate.” Participant numbers are similarly

small, for example in studies by Sonneville et al. (2009), Lachal et al. (2012), Bennett

et al. (2013), Van Gilder and Abdi (2014), Takahashi et al. (2016), Hunold et al.

(2017), and Mitter et al. (2019) ranging from 12 to 21.
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convenience sample. Participants were reimbursed for their time
with $10 each.

In terms of sample characteristics, 47% of the sample were
female, the average age was 38 years old. Household size was on
average three persons in the household, with 26% having children
in the household. 21% were graduate students and 21% were
undergraduate students. In terms of the level of education, 26%
had some college education, 32% a Bachelor’s degree, and 42% a
graduate degree.

Perception of Urban Farming: Results
From Content Analysis
This paper aims to analyze consumers’ perception of urban
farming. This objective is based on the notion that for urban
farming to be more fully and successfully integrated into
urban and peri-urban communities, consumers need to perceive
it positively.

Table 1 depicts the descriptive findings for the counting
of the concepts of the two groups and the total over both
samples. The results show a total of 333 associations were
written down when considering all participants. The mean
is 17.5 concepts with a standard deviation of 13.5. The
lowest number of concepts associated with urban farming
is eight, the highest 68. The farmers’ market sample had a
higher mean (18.4) than the second location (M = 15). The

standard deviation, however, was considerably smaller at the
second location (SD = 5.1) compared to the farmers’ market
sample (SD= 15.5).

Among the 333 concepts were single terms (e.g., community,
convenience, microclimate) and whole phrases [e.g., “Creates
‘villages’ (people work together)”]. Following Grebitus et al.
(2017), the concepts were grouped into five categories:
Economy, Society, Environment, Food and Attributes, and
Other shown in Table 2. Note, Grebitus et al. (2017) had a
sixth category, Point of Sale, but this did not apply to our
data. Findings show that participants primarily think of
environment-related associations (36%) followed by specific
foods and attributes associated with urban farming (25%),
and society (20%). The category economy ranks fourth
with 11%.

Table 3 shows the associations that were organized in the
categories. To reduce the large number of associations, concepts
were merged based on similarity using content analysis. For
example, “community,” “community centered,” and “community
experience” were aggregated up to “community” (see the
complete list of associations in Appendix A included in the
Supplementary Material). The strongest category, “environment”
is dominated by associations related to production (33%
of category associations) and conservation (14% of category
associations), as well as agriculture (8% of category associations)

FIGURE 4 | Example of an individual network 2 (location 2, ID 19).
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and waste (8% of category associations). “Sustainability,”
“environment,” “beautification,” and “pollution” are also included
in this category. The category “food and attributes,” is
dominated by associations related to health (14% of category
associations) and fresh (11% of category associations), as
well as convenience (10% of category associations) and food
security (10% of category associations). “Local,” “plant,” and
“produce” are also mentioned, as well as, “location” and
“organic.” The category “society” is dominated by associations
related to community building (39% of category associations),
education (27% of category associations), family (9% of category
associations) and municipality (8%). “Advocacy,” “research,”
“migration trends,” and “youth” also fit this category. The
category “economy” is dominated by associations related
to cost (35% of category associations) and labor (16%
of category associations), as well as economics (14% of
category associations) and externalities (14% of category
associations). “Policy,” “benefits,” and “vocation” are the
remaining associations in this category. The category “other”
entails associations, such as “positive feelings” and “gratitude,”
that did not fit in the other established categories. Out
of all associations, community and sustainability are among
those associated most with urban farms. The result that these
two concepts are the most prevalent among our responses
suggests the importance of environmentally sustainable farms in
urban communities.

Overall, findings show that consumers mainly associate
production and environmentally related concepts with
urban farming. Many food attribute associations can be
considered as generally positive, such as “fresh,” “healthy,”
“convenient,” “organic,” and “local.” Participants also associate
sustainability and conservation with urban farming. They think
of social aspects, such as “flourishing neighborhood,” “friend
development,” and “meet other gardeners,” when asked about
urban farming. Furthermore, urban farming evokes thoughts
of “the economy,” “saving money,” “reducing grocery cost,”
and “cost effectiveness.” In this regard, we find some differing
opinions with some participants believing that they can save
money while others consider urban farming is expensive. This is
an indicator that urban farming most likely will not be perceived
positively by everyone. Some citizens will be in favor of urban
farming and others not. This could be resolved using educational
measures given that previous studies have shown that individuals
do not feel very knowledgeable with regards to urban agriculture
(Grebitus et al., 2017).

To get a better understanding of consumer acceptance of
urban farming and whether they perceive urban farming as
predominantly positive or negative, they were asked to indicate
with a plus (+) those associations they think are positive,
and with a minus (–) those they consider to be negative.
Table 4 summarizes the number of positive and negative
evaluations that were given. Appendix A provides a complete

FIGURE 5 | Example of an individual network 3 (location 2, ID 16).
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list of all associations including the evaluations. As shown
in Table 4, urban farming is mainly perceived as positive.
Seventy-three percent (73%) of all associations are evaluated
positively while only 15% are evaluated as negative. Less than
two percent (1.5%) of the associations fall in the category where
individuals felt it could go either way. Except for ID 7, all
participants that evaluated their associations have a larger share
of positively perceived characteristics. ID 7 has 20% positive and
80% negative associations. Only a small share of associations
was left unevaluated. Examples of positive associations are
“community,” “environment,” “fresh,” “local,” “green,” “farmer’s
market,” “healthy,” “organic,” and “sustainability.” Meanwhile,
“cost,” “expensive,” “pollution,” “smell,” “possible bacteria,”
“disease,” and “pesticides” are examples of negative associations.

Perception of Urban Farming: Results
From Semantic Network Analysis
After considering what associations are stored in memory
regarding urban farming, this section aims to give insight
into how the information is stored and what relationships
exist between the stated concepts described in the section
Perception of urban farming: Results from content analysis. In
this regard, figures 3 through 7 show five different concept
maps as examples of semantic networks from five different
participants, illustrated by the use of the software UCInet
(Borgatti et al., 2002). The concept maps differ in shape
and complexity.

Figure 3 is a star-shaped semantic network (Wasserman and
Faust, 1994). Based on the spreading activation network theory,
this pattern means that when “urban farming” is activated, i.e.,
the individual thinks about it all related associations will be
activated and included in thoughts, evaluations and decision
making. In this case, sustainability, jobs, information, livestock,
possible pesticides, aesthetic and food. These associations can
then lead to further associations if the activation is strong enough.
For example, possible pesticides can lead to thoughts about runoff
in public areas.

Figure 4 depicts a graph that contains three cycles but is
also mainly in a star-shaped composition (Wasserman and
Faust, 1994). Here, urban farming is seen as family-oriented,
providing fresh food with less pollution and less space, e.g., when
using hydroponics.

Figure 5 depicts a graph in a tree-shaped composition
(Wasserman and Faust, 1994). In this case, more activation is
needed to reach associations that are further away from the
key stimulus. For example, self-sufficient adults might not be
activated, and hence not be included in decisions unless the
activation is strong. That said this individual has a semantic
network that is more developed in terms of linking associations
further. For example, the individual thinks that urban farming is
a community experience that can lead to youth interaction, which
then should ultimately lead to self-sufficient adults.

Figure 6 displays a more complex semantic network as
displayed by the larger number of associations that are more
connected to each other. This individual thinks urban farming

FIGURE 6 | Example of an individual network 4 (location 2, ID 17).
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FIGURE 7 | Example of an individual network 5 (location 1, ID 12).

can save money, land, and resources in general. The individual
also associates organic and easy access, i.e., convenience with
urban farming. Community is linked to urban farming and then
has links to togetherness and beneficial. Togetherness, in turn,
is linked to family and neighbors which are both connected to
understanding. This suggests that urban farming could play a role
in the communication of people living together, the family and
the neighbors.

Figure 7 displays the most complex semantic network of
the participants with over 60 associations. In this case, a lot
of activation would be needed so that the individual would
access all stored information regarding urban farming. For
example, between intermittent fasting and urban farming, six
other associations need to be activated and processed before
intermittent fasting is accessed. This individual points out less
favorable associations, such as “neighbor complaints,” which are
related to “smell” and “noise.” Overall, this concept map is highly
differentiated and complex.

These examples are by no means exhaustive. There is a wide
variety of different network structures among the 19 individuals.
However, there are few visual differences observed between the
conceptmaps of the two groups in terms of shapes and structures.
Each group varies in complexity. Some participants have complex
cognitive structures using a great number of associations, while
others hold simple cognitive structures, i.e., semantic networks,
which can be explained by the use of key information. In this case,

urban farming is related to several key associations, so that the
activation of a lower amount of stored information is sufficient
for its perception. The rather simple network structures can also
result from low familiarity with urban farming or a potential lack
of interest by some individuals.

CONCLUSION

Urban agriculture offers a promising opportunity to provide
direct access to fresh produce close to urban residents. This
may enhance dietary quality and food diversity while addressing
consumers’ preference for local food. However, urban agriculture
will only be successful if it is accepted and perceived positively
by those living in close proximity. Therefore, one must account
for consumer perception. Hence, our research provides an
exploratory analysis of consumer perception regarding urban
farming catering to the success of urban agriculture.

To better evaluate consumers’ perception, we employ the
method of concept mapping in an exploratory and qualitative
study of 19 participants from the Phoenix Metropolitan Area.
This analysis provided 333 associations with urban farming.
Using content analysis, five categories—Environment, Food and
Attributes, Society, Economy and Other—were distinguished
to group the concepts/associations in a meaningful way.
Participants offered a great variety of perceptions, such as
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organic, local, community, family, agriculture, and sustainability.
One of the overarching themes that emerged from our study
was the myriad positive perceptions, e.g., fresh, local, and green.
Though negative associations exist, e.g., expensive, possible
disease, and pollution, these were fewer in comparison. From
a marketing standpoint, highlighting those positive aspects of
urban agriculture could incite a more favorable perception and
willingness to accept urban agriculture. This could also present
opportunities for cities to offer incentives to households who do
perceive urban farming negatively. The negative associations also
deserve further research as they have the potential to deter the
further development of urban agriculture.

In terms of individual semantic networks concerning urban
farming, we found that there are vast differences regarding
how many associations individuals hold and how connected
the associations are. Generally, the more associations and
the more links in a network the greater the expertise and
involvement. Investigating this more deeply could be used to
infer educational strategies.

The use of concept mapping offers detailed insight into
participants’ semantic networks. It serves as an important,
theoretically motivated tool to demonstrate what individuals
think and how different concepts are related to each other.
Individuals’ evaluations of positive and negative associations
enables the researcher to determine if the researched
area (e.g., urban farming) is perceived favorably or not.
That said, knowledge structures are complex, and, with
increasing sample sizes, analysis on topics that induce many
associations – both positive and negative – can quickly become
computationally intensive.

This research is not without limitations. While our findings
are encouraging toward acceptance of farming in the city, it
should be kept in mind that this is an exploratory study.
The present study analyzes stored information, i.e., semantic
networks regarding urban farming using qualitative methods
for a small sample size from only two study locations, so
the results might be dependent on the study area. A more
robust approach would be sampling from different regions
in the U.S. Future research should include a larger number
of participants and expand to more study sites. In doing
so, recommendations to stakeholders can be made for the
successful integration of sustainable urban agriculture. Garnering
an understanding of regional perceptions is of importance, as
minimizing the length of the supply chain is associated with a
number of benefits, especially in resource-limited environments
like the Southwest, and improved well-being at the individual
level. Future research could examine the multi-scalar dynamics
of urban agriculture, shedding light on market opportunities

for agricultural producers and regulators, while simultaneously
identifying those factors that could lead to market rejection,
e.g., consumer reactance, or practices that may reduce the long-
term environmental sustainability of the urban farm. Ultimately,
there is a need for interdisciplinary research, for instance,
between social scientists, economists, and agroecologists to
provide insight into different perspectives that underscore the
future success and adoption of urban agriculture.
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