
Frontiers in Horticulture

OPEN ACCESS

EDITED BY

Francesco Ferrini,
University of Florence, Italy

REVIEWED BY

Daniela Romano,
University of Catania, Italy
Alessio Russo,
University of Gloucestershire,
United Kingdom

*CORRESPONDENCE

Meike Rombach

meike.rombach@lincoln.ac.nz

†These authors have contributed equally to
this work and share first authorship

SPECIALTY SECTION

This article was submitted to
Floriculture and Landscapes,
a section of the journal
Frontiers in Horticulture

RECEIVED 26 August 2022

ACCEPTED 16 January 2023

PUBLISHED 26 January 2023

CITATION

Rombach M and Dean D (2023) Edible
landscape: Key factors determining
consumers’ commitment and
willingness to accept opportunity
cost and risk of foraged food.
Front. Hortic. 2:1028455.
doi: 10.3389/fhort.2023.1028455

COPYRIGHT

© 2023 Rombach and Dean. This is an
open-access article distributed under the
terms of the Creative Commons Attribution
License (CC BY). The use, distribution or
reproduction in other forums is permitted,
provided the original author(s) and the
copyright owner(s) are credited and that
the original publication in this journal is
cited, in accordance with accepted
academic practice. No use, distribution or
reproduction is permitted which does not
comply with these terms.

TYPE Original Research

PUBLISHED 26 January 2023

DOI 10.3389/fhort.2023.1028455
Edible landscape: Key factors
determining consumers’
commitment and willingness
to accept opportunity cost
and risk of foraged food

Meike Rombach1*† and David Dean2†

1Faculty of Agribusiness and Commerce, Land Management and Systems, Lincoln University, Lincoln,
Canterbury, New Zealand, 2Faculty of Agribusiness and Commerce, Agribusiness and Markets, Lincoln
University, Lincoln, Canterbury, New Zealand
Introduction: This study is dedicated to urban foraging and explores key factors

that determine consumer willingness to try foraged food, willingness to spend time

and effort, accept risk as well as make a commitment towards food foraging.

Methods: A conceptual model is presented where general perceptions of nature,

food foraging, and Covid-19 influence 3 specific attitudes about food foraging

which drive 4 behavioural intentions towards food foraging. The model was tested

using partial least square structural equation modelling.

Results: Results emphasize that the strongest driver of willingness to try are the

approval of responsible food foraging activities and the individual benefits of food

foraging. For the willingness to spend extra time and effort, all the predictors have

some impact. In terms of willingness to accept risk, approval of responsible food

foraging activities and the societal benefits of food foraging are influential. For

commitment to food foraging, the individual and societal benefits are the most

important key drivers.

Discussion: These findings are of relevance to marketing managers in the food

industry and gastronomy, as well as municipalities, landscape designers, and

horticultural businesses.

KEYWORDS

COVID-19, consumer, food, urban foraging, PLS-SEM
1 Introduction

The rapid spread of Covid-19 at the beginning of 2020 has led to a global pandemic

resulting in disorder across horticultural systems in the US and worldwide (Hobbs, 2020).

The disruptions in supply chain grids, as well as food price inflation, resulted in uncertainties

for consumers and fueled their distrust of global food systems (Thilmany et al., 2021).
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Consumer trends such as buying local, self-sufficiency, home, and

community gardening, and food foraging, have increased in

popularity as a direct consequence of these events (Bulgari et al.,

2021; Chenarides et al., 2021; Clouse, 2022).

Food foraging refers to the activity of collecting edible plants or

other food resources in forests, gardens, parks, abandoned properties,

or other suitable locations (Synk et al., 2017; Fischer and Kowarik,

2020; Schunko et al., 2021; Hurley et al., 2022). The rise of urban

horticulture over the past decade has contributed to food foraging

activities, as many urban greenspaces have been transformed into

places that can successfully provide services and products, for

recreation, well-being, and food to citizens (Landor-Yamagata et al.,

2018) Food foraging can include a wide range of plants, mushrooms,

herbs, fruits, seeds, nuts, and roots (Brandner and Schunko, 2022;

Marquina et al., 2022) and allows consumers to not only connect with

their local landscapes but increase their food security, plant

knowledge, and community activities (Bunge et al., 2019). Other

reasons and motivations to forage for food are curiosity and fun, a

means to improve health and well-being, and an interest in training,

teaching, and do-it-yourself (Landor-Yamagata et al., 2018).

Food foraging may be conducted individually, but also can occur

as a group activity. Such groups can increase legitimacy by operating

within legal boundaries and accepted social norms (Schunko and

Brandner, 2022). While in some communities, food foraging is

associated with poverty, urban-dwelling, and stigma (Gaither et al.,

2020; Garekae and Shackleton, 2020) or frowned upon by authorities

(Schunko and Brandner, 2022), in other communities it is widely

accepted and promoted through web pages, apps, and maps showing

publicly available edible landscapes (Landor-Yamagata et al., 2018).

McLain et al. (2014) discuss it as a part of popular culture, with books,

articles, and even elite restaurants showcasing foraged food. Food

foraging is associated with culture and traditions, as well as with

ideologies in alternative food movements (Galt et al., 2014; Schunko

et al., 2015; Nyman, 2019; Sardeshpande & Shackleton, 2020).

Food foraging has been well-explored, before and since the

occurrence of Covid-19 (Clouse, 2022). Studies have been examined

from several perspectives, including anthropological, sociological,

ecological, and forestry (Poe et al., 2013; Lewis et al., 2015; Barnard,

2016; Svizzero, 2016; Hurley and Emery, 2018; Schunko et al., 2021;

Veen et al., 2021), but studies on food foraging as a form of consumer

behavior are not as widely available.

Glover et al. (2014) investigated consumer willingness to pay for

Diospyros Texana (Texas Persimmon) as a food source. Texas

Persimmon is a native species that exists in the regions of San Marcos,

Austin, New Braunfels, Wimberley, and Bastrop, but is not yet

commercialized. It is a fruit that is obtained through food foraging.

Glover et al. (2014) conducted a mixed-method study surveying 400

farmers market visitors and interviewing 17 restaurant owners.

Restaurant owners appreciated Texas Persimmon and reported their

willingness to pay between $3.59 and $3.69/lb. Results show that

consumers buying local food in the age group of 25–34 years who

value and are concerned about sustainability are the major target groups

for Texas Persimmon. Farmers market visitors were willing to pay prices

like those found in specialty stores.

The present study extends the work of Glover et al. (2014). In the

context of consumer behavior, the present paper aims to explore key
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factors driving or inhibiting willingness to try foraged food, willingness to

accept opportunity cost and risk, and commitment toward food foraging.

This study seeks to fill this literature gap by exploring key factors thought

to impact US consumer preferences related to food foraging.
2 Key factors explaining food
foraging behavior

Food foraging can be seen as behavior involving the identification,

harvest, collection, and ultimately consumption of edible plants found

in rural and urban landscapes. Therefore, food foraging is more time-

consuming and requires more effort than regular food shopping, and

comes with risk and opportunity costs. In terms of risk, there are

issues of legality, social approval, and incorrect plant identification

causing harm to nature. Besides these issues, consumers may still be

willing to try foraged food or be committed to the behavior, as the

behavior is associated with societal and individual benefits.
2.1 Nature identity

Previous studies on gardening and obtaining food from nature

such as hunting, fishing, and food foraging emphasize that people

who choose these forms of acquiring food usually have positive

attitudes toward being outdoors, enjoy being active, or consider

nature as an important part of their identity (Byrd and Widmar,

2015; Byrd et al., 2017; Palliwoda et al., 2017; Fischer et al., 2019;

Schunko et al., 2021). This part of identity is reportedly shaped by

childhood experiences, family traditions, or personal belief systems

(Chipeniuk, 1995; McLain et al., 2014; Poe et al., 2014; Landor-

Yamagata et al., 2018) Other reasons include an attentiveness toward

consumption choices and their impact on nature and an interest in

observing or studying flora and fauna (Schunko and Brandner, 2022).

Previous studies usually identify two components of nature identity:

nature contact and nature relatedness (Fischer and Kowarik, 2020;

Garekae and Shackleton, 2020; Schunko and Brandner, 2022).

Of the two nature identity components, nature-relatedness has

stronger involvement and is a stronger key factor in predicting

foraging behavior, as it involves emotional, spiritual, and

knowledge-based connectedness with nature (Nisbet and Zelenski,

2013, Schunko and Brandner, 2022). In addition, it has been found

that nature-relatedness enhances human health and well-being

(Schunko and Brandner, 2022). The well-being aspect can be

explained through sensory experiences such as observing, touching,

and smelling which are crucial aspects in urban foraging that allow

the identification of plants, but they are also recreational and relaxing

(Poe et al., 2014; Wilbur and Gibbs, 2020; Schunko and Brandner,

2022). Amidst this background and the fact that a relationship

between identity and perception and ultimately attitudes exists, the

following hypotheses are proposed:

Hypotheses 1 (H1): Nature identity positively impacts the

consumers’ perception of a) the societal benefits of food foraging, b)

the individual benefits of food foraging, and c) the approval of

responsible food foraging activities.
frontiersin.org

https://doi.org/10.3389/fhort.2023.1028455
https://www.frontiersin.org/journals/horticulture
https://www.frontiersin.org


Rombach and Dean 10.3389/fhort.2023.1028455
2.2 Local acceptance of food foraging

In addition to the nature identity aspect, previous studies also present

aspects of social approval of food foraging as a behavior, or of food

foragers in their community. It has been reported that responsible

collection behavior is a major contributor to acceptance (Shackleton

et al., 2017). This includes careful foraging behavior, respecting

conservation areas and other areas where foraging is forbidden, and

being mindful not to harvest and collect species that are protected

(Schunko et al., 2021). Depending on the country or city, laws and

regulations determine what constitutes responsible, legal, and socially

approved foraging behavior (Linnekin, 2017; De Jong and Varley, 2018).

This often includes conservation acts and greenspace regulations

(Schunko et al., 2021). The recent body of literature describes accepted

practices that are considerate and protective towards flora and fauna in

foraging areas and considerate towards other foragers and the local

community (Landor-Yamagata et al., 2018; Fischer and Kowarik, 2020;

Sardeshpande and Shackleton, 2020). For instance, it is expected the

foragers do not harvest everything and only take as much as they need

(Poe et al., 2014). This is on the one hand a matter of distributive justice

towards other foragers and on the other allowing nature to regenerate

(Schunko et al., 2021). Respectively, over-foraging or having too many

food foragers in one spot are unacceptable behaviors. Further, it is

expected that the destruction of plant parts and landscapes is avoided

(McLain et al., 2014; Grivins, 2021; Brandner and Schunko, 2022). This

rule goes beyond conservation areas and protected species (Landor-

Yamagata et al., 2018; Brandner and Schunko, 2022) Good foraging

practices require the forager to not leave a trace. Since social approval is a

widely accepted predictor that shapes perception and attitudes, the

following hypotheses are proposed:

Hypothesis 2 (H2): Local acceptance of food foraging positively

impacts the consumers’ perception of a) the societal benefits of food

foraging, b) the individual benefits of food foraging, and c) the

approval of responsible food foraging activities.
2.3 Impact of Covid-19

The impact of Covid-19 in a food-foraging context has not been as

widely studied, however, since 2020 the body of literature on food-

foraging and foraging-related activities are steadily increasing (Clouse,

2022). It is known that consumers are seeking alternative ways of food

shopping and that there are trends toward home-growing, self-

sufficiency, and food foraging (Bulgari et al., 2021; Chenarides et al.,

2021; Rombach et al., 2022). Horticultural and food studies have

provided evidence that Covid-19 has caused consumers to worry about

food prices, with one of the impacts, 2 years into the Covid-19 pandemic,

is a recession and food price inflation in the US (Cleary and Chenarides,

2022; Lusk andMcFadden, 2021). Covid-19 has impacted food purchases

and has led consumers to switch distribution channels ormeans to obtain

food. This is largely a result of demand and supply shocks (Hobbs, 2020;

Bulgari et al., 2021; Lusk andMcFadden, 2021) like increased demand for

groceries and decreased demand for food away from home. Other

examples of supply shocks were visible in the food service sector and

in production and processing. Regulations affected the supply of food

service options and caused a temporary slowdown in production and

processing due to labor issues such as worker illnesses (Hobbs, 2020; Lusk
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and McFadden, 2021). A resultant tendency for self-sufficiency can be

seen in increased interest in seeds and other horticultural supplies needed

for food production, horticultural YouTube videos, and horticultural

influences (Bulgari et al., 2021). Consumer studies report positive trends

in homegrown fruit and vegetable production, beer, spirit, and

winemaking, bee and livestock keeping, baking, and food processing

(Rombach et al., 2022; Alton and Ratnieks, 2022; Behe et al., 2022; Gerdes

et al., 2022). Given that Covid-19 facilitated amajor paradigm shift across

many areas of everyday life, including consumer attitudes, perceptions,

and behavior, the following hypotheses are proposed:

Hypothesis 3 (H3): Covid-19 positively impacts the consumers’

perception of a) the societal benefits of food foraging, b) the individual

benefits of food foraging, and c) approval of responsible food

foraging activities.
2.4 Societal and individual benefits of
food foraging

There are individual and societal benefits associated with food

foraging. The personal benefits of the activity include the ability to

obtain resources for self-provision, an opportunity to sell foraged food

as a supplemental income, to participate in ceremonial or spiritual

observations, and to improve health and well-being (Shackleton et al.,

2017). Other major personal benefits associated with food foraging

are access to free food used as main meals, snacks, spices, and

medicine. (Hurley and Emery, 2018). It has been reported that food

foraging allows access to and dietary diversity of nutritious food

across all strata, but is particularly important for low-income

households, especially in terms of food security (Bunge et al., 2019;

Dhyani and Kadaverugu, 2020). Shackleton et al. (2017) stress that

beyond the range of material goods, there are intangible benefits, such

as the understanding of goods and services provided by urban plants,

animals, soils, and waters, that serve individuals and society alike.

These include the sharing of environmental knowledge, practicing

stewardship of the earth, and building and strengthening community,

culture, and identity. Food foraging leverages the functional value of

landscapes while protecting the aesthetic values demanded by other

citizens and authorities in municipalities (Shackleton et al., 2017).

Based on the assumption that the benefits associated with a behavior,

in this case, food foraging leads to a positive impact on the acceptance

and the execution of the behavior, it is hypothesized that:

Hypothesis 4 (H4): Societal benefits of food foraging positively

impact a) willingness to try foraged food, b) willingness to accept

opportunity cost to obtain foraged food, c) willingness to accept risk

to obtain foraged food, and d) commitment to food foraging.

Hypothesis 5 (H5): Individual benefits of food foraging positively

impact a) willingness to try foraged food, b) willingness to accept

opportunity cost to obtain foraged food, c) willingness to accept risk

to obtain foraged food, and d) commitment to food foraging.
2.5 Responsible food foraging behavior

Various studies outline the importance of responsible and socially

acceptable food-foraging behavior (Poe et al., 2014; McLain et al., 2017;

Charnley et al., 2018; Fischer and Kowarik, 2020; Sardeshpande and
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Shackleton, 2020; Schunko et al., 2021) and have systemized the body of

literature for this aspect of food foraging and united local ecological

knowledge, mindset and beliefs of food foragers, their foraging practices

and ecological impacts on individual population levels and entire

ecosystems. Schunko et al. (2021) have presented foraging practices

that prevent or limit negative ecological impacts as well as foraging

practices that contribute to negative ecological impacts. They comment

on the selection of species and location and emphasize that foraging rare

plant species, protected plant species, and plant parts susceptible to

harvesting pressure is irresponsible foraging behavior (Schunko et al.,

2021). Instead, they recommend foraging species that are commonly and

widely available, foraging at multiple locations, identifying species

correctly before foraging, not leaving traces or damage, respecting areas

where foraging is forbidden, and overall, acting carefully when collecting

edible plants. This includes the use of appropriate foraging tools, careful

shaking and pulling of branches, and foraging only ripe fruit or nuts

(Schunko et al., 2021). In terms of when to forage, Schunko et al. (2021)

focus on practices that should be avoided. Examples include foraging

roots when the soil is wet, foraging leaves and flowers when they are wet,

foraging plants earlier than necessary, foraging unripe fruit, or foraging

that conflicts with the maintenance activities of city gardeners. Based on

the assumption that responsible practices associated with a behavior, in

this case, food foraging, lead to a positive impact on the acceptance and

the execution of the behavior it is hypothesized that:

Hypothesis 6 (H6): Approval of responsible food foraging

behavior positively impacts a) willingness to try foraged food, b)

willingness to accept opportunity cost to obtain foraged food, c)

willingness to accept risk to obtain foraged food, and d) commitment

to food foraging.

Figure 1 is a graphical representation of the conceptual model

integrating the proposed hypotheses that are built upon the extant

literature previously discussed.
3 Material and methods

The present study is based on an online survey dedicated to food

foraging. The survey covered topics such as socio-demographic
Frontiers in Horticulture 04
information, attitudes, perceptions, and foraging behavior. The data

for this study were collected in the summer of 2022 using Amazon

Mechanical Turk (MTurk). MTurk is a well-established crowd-

sourcing platform that has been been used for data collection

purposes for the last decade in various disciplines within the social

sciences (Wright and Goodman, 2019). Respondents needed to reside

in the US and be at least 18 years old to participate. Further screening

questions were asked about their interest and experience with food

foraging. Respondents that indicated having neither experience nor

interest were excluded from the study.

The survey data collection resulted in 417 responses, however,

after data cleaning, a total of 401 responses were used for the analysis

via Partial Least Square Structural Equation Modeling (PLS-SEM).

The determination of the sample size followed the ten times rule,

which is a commonly used rule in PLS-SEM studies (Hair et al., 2019).

Questions related to food foraging perception, attitudes, and foraging

practices were adapted from Schunko and Brandner (2022) and

Sardeshpande and Shackleton (2020). The questions regarding the

impact of Covid-19 and questions concerning foraging behavior

(willingness to try, willingness to accept, and commitment) were

developed by the authors, and those related to food prices and Covid-

19 were adapted from Lusk and McFadden (2021). All questions were

asked on a seven-point Likert scale, indicating agreement, approval,

or concern.

With the help of statistical software packages such as SPSS and

SmartPLS, the analysis was executed. While SPSS was used to

generate descriptive statistics and explain the background of the

survey participants, SmartPLS was used for the PLS-SEM via the

assessment of the measurement models (outer model assessment) and

the assessment of the structural model (inner model assessment).

Following Hair et al. (2011) and Hair et al. (2022), PLS-SEM is

appropriate for small sample sizes and complex exploratory studies.

The approach builds on three types of analysis namely: path analysis,

regression analysis, and principal component analysis. Using this

approach does not require distributional assumptions or multi-item

measures like other forms of SEM.

The two-stage approach toward the PLS-SEM analysis begins

with the measurement model, which probes the relationships between
FIGURE 1

Conceptual model.
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the observed data and the latent variables, followed by the structural

model which examines whether any relationships exist between the

latent variables. Firstly, the outer model analysis requires a series of

checks for all multi-item scales. This involves checking indicator

loadings on the respective construct. It is recommended that loadings

are greater than the threshold of 0.4 (Hair et al., 2022). Further,

convergence criteria need to be tested, whereby the average variance

extracted is required to be greater than 0.5 (Hair et al., 2022). In

addition, construct reliability and composite reliability are considered

where both Chronbach’s Alpha and composite reliability should be

greater than 0.6 (Chin, 1998; Hair et al., 2022). Discriminant validity

is verified through the Fornell-Larcker criterion and cross-loadings

(Fornell and Larcker, 1981);, and the heterotrait-monotrait ratio of

correlations criterion (HTMT). The threshold value for the HTMT is

0.9 and is considered a more refined approach to assessing

discriminant validity (Henseler et al., 2015). Lastly, the variance

inflation factor (VIF) determines whether multicollinearity within

the data is an issue and is considered problematic when values are

greater than 5.

The second step examines the inner model/structural fit of the

model, as well as the explanatory power and predictive relevance of

the model. In PLS-SEM studies, goodness of fit (GoF) measures are

standard, even though Hair et al. (2022) recommend caution when

interpreting these indices. GoF and Normed Fit Index (NFI) are

typically used to indicate the model fit and higher scores typically

indicate a better fit. Standardized Root Mean Square Residual

(SRMSR) indicates a better fit if these values are small. SRMR

values under 0.08 are deemed acceptable, while those which are

over 0.10 are considered unacceptable (Hair et al., 2022). Finally,

the explanatory power (R2) and the predictive validity (Stone–Geisser

criterion Q2) are reported. R2 values are interpreted as weak,

moderate, or substantial if they are near 0.25, 0.50, and 0.75,

respectively. Q2 values larger than zero indicate good predictive

validity, values higher than 0.25 indicate medium predictive

relevance and values higher than 0.50 indicate strong predictive

relevance (Hair et al., 2022). Once the inner and outer model

analysis criteria are satisfied, the proposed hypotheses are tested.
4 Results and discussion

Table 1 displays the description of the sample along with a

distribution from the most recent US census. For gender, 50.4% of

the sample identified as men and 49.6% as women. In terms of

geographical location, 51.6% of the participants resided in the South,

followed by respondents from the Northeast, Midwest, and Western

region at 26.2%, 16%, and 6% respectively. In terms of age,

respondents between 25–34 years old were over-represented relative

to census statistics and the elderly (age groups: 55-64 and 65+) were

under-represented. Overall, the respondents were well educated with

61.6% of the sample holding a bachelor’s degree and 21.9% a post-

graduate degree. The median annual pre-tax income was between

USD 50,000 and USD 75,000.

Tables 2a, 2b present the descriptive statistics, factor loadings,

reliabilities, and convergent validity. Since all factor loadings are

greater than 0.4, the constructs each contribute sufficiently to their

respective scale. Individual benefits of food foraging had a Cronbach’s
Frontiers in Horticulture 05
Alpha of less than 0.6, but all other reliability scores were greater than

0.6, verifying the reliability of the measurement model. Given that all

AVE scores were greater than 0.5, indicating convergent validity. This

means that the requirements for construct reliability and convergent

validity have been fulfilled.

The Fornell-Larcker and HTMT ratios are displayed in Table 3.

For the Fornell-Larker criterion, the cross-loadings were less than the

square root of the individual constructs’ AVE and for the HTMT

ratios, all were smaller than 0.90. In addition, the maximum VIF was

1.575 and the average VIF was 1.454, this indicates that

multicollinearity did not affect the model. Together, this indicates

that all criteria for discriminant validity have been satisfied and

multicollinearity is not problematic.

The model can be considered to have an adequate fit with a GoF

of 0.515, an NFI of 0.698, and an acceptable SRMSR of 0.069. The

model has moderate explanatory power and strong predictive

relevance due to the average R2/Q2 values of 0.310/0.250. This

confirms that the model is an appropriate fit for hypothesis testing.

Figure 2 shows that the explained variance for 6 of the 7 dependent

variables were over 30% (R2:0.3) indicating the model achieved weak

to moderate explanatory power for most of the dependent variables.

Figure 2, Table 4 present the results of the hypothesis testing.

Nature identity was significantly related to the societal and individual

benefits of food foraging as well as the approval of responsible food

foraging activities, supporting H1a, H1b, and H1c. The findings are in

line with previous studies such as Niesbet (2009), Mackay and

Schmitt (2019), Whiteburn et al. (2020), and Schunko et al. (2021).

These studies indicate that a self-concept that includes the natural

world is closely associated with pro-environmental behavior (Mackay

and Schmitt, 2019; Whitburn et al., 2020). Schunko et al. (2021)

comment very specifically on nature identity in a food-foraging

context and explain that if a person feels closely related to nature, it

is more likely they care for all living beings instead of caring only for

themselves. This is reflected in foraging behaviors and practices, a

forager with a caring mindset will approach food foraging with

respect, gratitude, and awareness of nature (McLain et al., 2017;

Schunko et al., 2021).

Similarly, local food foraging acceptance was significantly related

to the societal and individual benefits of food foraging as well as the

approval of responsible food foraging activities, supporting H2a, H2b,

and H2c. When comparing these results with previous studies it

becomes apparent that societal approval of food foraging depends on

whether foragers act within legal boundaries and social norms

(Clouse, 2022). According to Clouse (2022), property law,

conservation acts, and the public perception of what constitutes

appropriate use of landscape are the most important aspects of

whether food foraging is accepted. Schunko and Brandner (2021)

found contrasting results to the present study, as social acceptance,

more specifically customary and legal knowledge, and practices of

foragers, as well as the degree to which foragers perceive that food

foraging is appreciated and accepted, was one of the major barriers.

The explanation for these results is likely due to differences in the

population sampling or underlying country differences. The work

conducted by Schunko and Brandner (2021) stems from Vienna

Austria and was specifically targeting urban dwellers, while the

present study is dedicated to US consumers with an interest or

experience in food foraging.
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For the impact of Covid-19, only hypotheses H3a and H3b were

supported, as the relationships between Covid-19 impact and the

societal and individual benefits of food foraging were significant. The

relationship between the Covid-19 impact and the approval of

responsible food foraging activities was not significant. Overall,

these findings are not surprising as Covid-19 brought hardship to

many US households, required physical distancing, new ways to be in

community with others, and a new appreciation of nature and desire

to be involved in alternative forms of obtaining food (Bulgari et al.,

2021). Clouse (2022) reported an increased interest in alternative food
Frontiers in Horticulture 06
movements, including food foraging. The social and individual

benefits such as community building, being outdoors as well as the

opportunity to receive free food may be appealing to new as well as

long-term food foragers (Schunko et al., 2021). The non-significant

relationship between Covid-19 impact and approval of responsible

foraging activities could be an indication that despite an increased

level of desperation foragers experienced when facing supply and

demand shocks, they were not willing to change their attitudes

towards what is considered responsible foraging activities. In a

regular shopping scenario, potential panic buying and hoarding
TABLE 1 Sample description.

Freq % US Census

Age (StDev: 0.940)

18-24 32 8.0 12

25-34 205 51.1 18

35-44 70 17.5 16

45-54 68 17.0 16

55-64 25 6.2 17

65 + 1 0.2 21

Total 401 100 100

Education (StDev: 0.927)

Did not finish high school 3 0.7 11

Finished high school 28 7.0 27

Attended University 35 8.7 20

Bachelors Degree 247 61.6 29

Postgraduate Degree 88 21.9 13

Total 401 100 100

Household Annual Income (StDev: 1.141)

$0 to $24,999 23 5.7 18

$25,000 to $49,999 98 24.4 20

$50,000 to $74,999 165 41.1 18

$75,000 to $99.999 94 23.4 13

$100,000 or higher 21 5.2 31

Total 401 100 100

Gender (StDev: 0.501)

Male 202 50.4 49

Female 199 49.6 51

Total 401 100 100

Region

Northeast 105 26.2 17

South 207 51.6 38

Midwest 64 16 21

West 25 6.2 24

Total 401 100 100
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TABLE 2A Scale loadings, reliabilities, and convergent validity for multi-item scales.

Scales and Items Mean Std
Dev

Factor
Loadings

Cronbach’s
Alpha

Composite
Reliability

Average Vari-
ance Extracted

Nature part of identity 0.722 0.843 0.641

I feel connected to nature and environment 5.898 0.964 0.820

Nature is a part of my spiriality 5.885 1.074 0.776

Nature is a part of my identity 5.848 0.991 0.806

Local acceptance of food foraging 0.715 0.840 0.637

Where I live collectors respect areas where it is for forbidden to
collect edible plants (conservation areas)

5.576 1.064 0.799

Where I live collectors do not collect edible plants if classified as a
protected species

5.594 1.163 0.765

Where I live collectors are careful when collecting edible plants 5.726 1.021 0.830

Impact of Covid-19 0.785 0.860 0.606

Since Covid-19, I am worried about high food prices for fruit and
vegetables.

5.696 1.104 0.766

Since Covid-19, I feel drawn towards self-sufficiency. 5.708 1.090 0.795

Shortages in fruit and vegetables has led me to competitive and/or
panic buying behaviour.

5.529 1.300 0.763

Since Covid-19, I am committed to food processing and food
preserving

5.571 1.182 0.789

Food foraging individual benefits 0.565 0.821 0.696

Food foraging combines personal interests and the common good in
our society

5.723 0.891

Food foraging contributes to food security 5.763 0.964

Approval of responsible food foraging activities 0.756 0.860 0.672

Approval: Collecting edible plants without leaving noticeable traces or
damages.

5.721 1.086 0.803

Approval: Respecting areas where it is for forbidden to collect edible
plants (conservation area, private property)

5.616 1.090 0.846

Approval: Being careful when collecting edible plants 5.840 1.018 0.811

Commitment to Food Foraging 0.687 0.827 0.614

I am excited to share pictures about food that I collected on social
media 5.494 1.167 0.787

I consider myself a food forager 5.696 1.131 0.782

I am part of food foraging group 5.484 1.388 0.782

TABLE 2B Descriptive statistics for single-item scales.

Scales and Items Mean Std Dev

Food foraging societal benefits

Food foraging contributes to social well-being and development of society 5.698 0.969

Willingness to try foraged food

I am willing to try foraged food 5.776 0.887

Willingness to spend extra time/effort for foraged foods

I am willing to spend the extra time/effort to obtain foraged food 5.651 0.990

(Continued)
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occurred as a response (Hobbs, 2020). Perhaps whether or not the

foragers in this study were heavily impacted by Covid-19, they were

able to maintain their standards of responsible foraging activities.

Concerning societal benefits of food foraging, a significant

relationship between willingness to spend extra time and effort,

accept risk, and commit to food foraging has been found, which is

in support of hypotheses H4b, H4c, and H4d. Hypothesis H4a was

not supported as no significant relationship between societal benefits

and willingness to try was found. This may be explained as individual

benefits are likely to be perceived as immediate compensation for time

and risk since fruit and vegetables often require daily or weekly

collection (Garekae and Shackleton, 2020). However, the societal
Frontiers in Horticulture 08
benefits may be more intangible and less directly associated with

immediate needs.

For the individual benefits of food foraging, significant

relationships between willingness to try foraged food, willingness to

spend extra time and effort, and commitment towards food foraging

have been found, which is in support of hypotheses H5a, H5b, and

H5d. These results indicate that foragers gain utility through

individual benefits and perceive the time and commitment that is

required to receive food as a trade-off that they are happy to make.

Hypothesis H5c was not supported as no significant relationship

between individual benefits and willingness to accept risk was found.

The non-significant results may be explained by the fact that the risks
FIGURE 2

Conceptual model results. n.s., not significant.
TABLE 2B Continued

Scales and Items Mean Std Dev

Willingness accept risk for foraged foods

I am willing to take a risk to obtain foraged food 5.611 1.170
fro
TABLE 3 Scale discriminant validity.

Fornell-Larcker Criterion A B C D E F

A) Approval of Responsible Food Foraging Activities 0.820

B) Commitment to Food Foraging 0.256 0.784

C) Food Foraging Acceptance 0.467 0.557 0.798

D) Food Foraging Individual Benefits 0.480 0.442 0.527 0.834

E) Impact of Covid-19 0.325 0.559 0.438 0.460 0.778

F) Nature part of Identity 0.496 0.517 0.495 0.459 0.528 0.801

Heterotrait-Monotrait Ratio A B C D E F

B) Commitment to Food Foraging 0.345

C) Food Foraging Acceptance 0.631 0.795

D) Food Foraging Individual Benefits 0.736 0.697 0.831

E) Impact of Covid-19 0.410 0.780 0.578 0.677

F) Nature part of Identity 0.665 0.746 0.689 0.714 0.703
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involved in food foraging are mostly legal and breaching property law

and conservation acts constitute punishable offenses (Schunko et al.,

2021). In some US towns and cities, the act of food foraging is

completely prohibited, or popular places with fruit trees are not

authorized for foraging (Shackleton et al., 2017; Clouse, 2022).

Foragers may not be interested in conflict with the law.

In terms of approval of responsible food foraging activities, a

significant relationship between willingness to try foraged food,

willingness to spend extra time and effort, and willingness to accept

risk has been found. This is indicating support for hypotheses H6a, H6b,

and H6c. Hypothesis H6d was not supported as no significant

relationship between approval of responsible food foraging activities

and commitment was found. Given that commitment has a long-term

character and involves a component of sharing and public

communication of food foraging activities (Hearn et al., 2014; Clouse,

2022), perhaps those who are dedicated to responsible food foraging may

not be able to make a long-term commitment to the activity.
5 Conclusion

The present study focused on key factors driving consumer

willingness to try foraged food, willingness to spend time and effort,

accept risk, and commitment to food foraging. The study highlighted that
Frontiers in Horticulture 09
nature identity and local acceptance of responsible food foraging activities

were strong drivers of societal and individual benefits of food foraging

and approval of responsible food foraging activities. Interestingly, the

strongest driver of willingness to try are the individual benefits of food

foraging but the strongest driver of willingness to spend extra time and

effort are the societal benefits associated with food foraging. The

willingness to accept risk, approval of responsible food foraging

activities, and the societal benefits of food foraging were moderate

predictors and for commitment to food foraging, the societal followed

by individual benefits are the most important drivers. These findings are

of relevance to various societal stakeholders, for instance, municipalities,

landscaping designers, nursery businesses, and marketing managers in

gastronomy and the food industry specializing to promote foraged or

local food items.

The societal benefits associated with food foraging, such as

knowledge and community are an opportunity for nurseries and other

horticultural producers to capitalize on by providing education and

awareness of the importance of plant knowledge dedicated to local,

traditional, and ethnic plants. Books, educational videos, and workshops

are means of implementation. Similarly, municipalities are called to

provide information on the aspects of legality related to protected species

and conservation areas. To protect the foragers and the vegetation in

conservation areas, signs that indicate approved and protected areas

would be helpful. In collaboration with botanic gardens, municipalities
TABLE 4 Path Coefficients.

Hypothesised Relationship Coefficient T Stat P Value

H1a: Nature part of Identity -> Food Foraging Societal Benefits 0.361 5.312 0.000

H1b: Nature part of Identity -> Food Foraging Individual Benefits 0.172 2.449 0.014

H1c: Nature part of Identity -> Approval of Responsible Food Foraging Activities 0.344 3.516 0.000

H2a: Local acceptance of food foraging -> Food Foraging Societal Benefits 0.259 4.882 0.000

H2b: Local acceptance of food foraging -> Food Foraging Individual Benefits 0.346 5.831 0.000

H2c: Local acceptance of food foraging -> Approval of Responsible Food Foraging Activities 0.289 3.904 0.000

H3a: Impact of Covid-19 -> Food Foraging Societal Benefits 0.140 2.514 0.012

H3b: Impact of Covid-19 -> Food Foraging Individual Benefits 0.218 3.729 0.000

H3c: Impact of Covid-19 -> Approval of Responsible Food Foraging Activities 0.017 0.205 0.837

H4a: Food Foraging Societal Benefits -> Willingness to Try Foraged Food -0.044 0.819 0.413

H4b: Food Foraging Societal Benefits -> Willingness to Spend Extra Time/Effort for Foraged Foods 0.303 5.68 0.000

H4c: Food Foraging Societal Benefits -> Willingness to Accept Risk to Forage Food 0.188 2.925 0.003

H4d: Food Foraging Societal Benefits -> Commitment to Food Foraging 0.392 7.093 0.000

H5a: Food Foraging Individual Benefits -> Willingness to Try Foraged Food 0.399 5.688 0.000

H5b: Food Foraging Individual Benefits -> Willingness to Spend Extra Time/Effort for Foraged Foods 0.170 2.795 0.005

H5c: Food Foraging Individual Benefits -> Willingness to Accept Risk to Forage Food 0.072 1.196 0.232

H5d: Food Foraging Individual Benefits -> Commitment to Food Foraging 0.258 4.875 0.000

H6a: Approval of Responsible Food Foraging Activities -> Willingness to Try Foraged Food 0.283 4.19 0.000

H6b: Approval of Responsible Food Foraging Activities -> Willingness to Spend Extra Time/Effort for Foraged Foods 0.263 4.417 0.000

H6c: Approval of Responsible Food Foraging Activities -> Willingness to Accept Risk to Forage Food 0.178 2.248 0.025

H6d: Approval of Responsible Food Foraging Activities -> Commitment to Food Foraging -0.028 0.397 0.691
fron
Bold=P<0.05.
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and communities could offer local foraging tours that point out

appropriate areas and plants as well as the principles of responsible

food foraging practices. In cities where urban horticulture and food

foraging are widespread, municipalities may need to recognize this aspect

of culture by maintaining, extending, and implementing edible

landscapes, beyond existing spaces. Marketing managers in the

gastronomy and the food industry could use the concepts of

naturalness, home, and nature identity to promote local and foraged

food. This may be realized through means of experiential marketing and

could involve in-store events, where foraging areas and products are

showcased and shared to assure a memorable consumer experience.

Future research could deepen the understanding related to foraging

commitment and distinguish between group and individual foragers. In a

group context, a study dedicated to normative, affective, and continuance

commitment to understanding themotives of group foragers and the true

nature of their commitment would add to the body of literature on

forager knowledge. In addition, future studies may expand the focus on

willingness to try from the results of the present study. Such a study may

involve sensory characteristics of food, food attributes, and psychological

concepts related to food, such as food curiosity and food neophobia.

However, the nature of food foragingmay suggest that curiosity is a better

fit for the investigation. Lastly, studies could build on Schunko et al.

(2021) and explore differences in plant and legal knowledge among

food foragers.
Data availability statement

The raw data supporting the conclusions of this article will be

made available by the authors, without undue reservation.
Ethics statement

The studies involving human participants were reviewed and

approved by The study and the protocol was approved by the Human
Frontiers in Horticulture 10
Ethics Committee at Lincoln University, New Zealand in 2022

(HEC2022-40). The patients/participants provided their written

informed consent to participate in this study.
Author contributions

Conceptualization, MR and DD. methodology, DD. validation,

MR, DD formal analysis, DD. investigation, MR and DD. re-sources,

MR, DD, writing—original draft preparation, MR. writing—review

and editing, DD. project administration, MR and DD. All authors

contributed to the article and approved the submitted version.
Acknowledgments

The authors wish to acknowledge the Associate Member of the

Centre of Excellence: Transformative Agribusiness at Lincoln

University, New Zealand for discussion and encouragement of

the paper.
Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be

construed as a potential conflict of interest.
Publisher’s note

All claims expressed in this article are solely those of the authors

and do not necessarily represent those of their affiliated organizations,

or those of the publisher, the editors and the reviewers. Any product

that may be evaluated in this article, or claim that may be made by its

manufacturer, is not guaranteed or endorsed by the publisher.
References
Alton, K., and Ratnieks, F. (2022). Can beekeeping improve mental wellbeing during
times of crisis? Bee World 99 (2), 40–43. doi: 10.1080/0005772X.2021.1988233

Barnard, A. V. (2016). Making the city “second nature”: Freegan “dumpster divers” and
the materiality of morality. Am. J. Sociology 121 (4), 1017–1050. doi: 10.1086/683819

Behe, B. K., Huddleston, P. T., and Hall, C. R. (2022). Gardening motivations of US
plant purchasers during the COVID-19 pandemic. J. Environ. Horticulture 40 (1), 10–17.
doi: 10.24266/0738-2898-40.1.10

Brandner, A., and Schunko, C. (2022). Urban wild food foraging locations:
Understanding selection criteria to inform green space planning and management.
Urban Forestry Urban Greening 73, 1–8. doi: 10.1016/j.ufug.2022.127596

Bulgari, R., Petrini, A., Cocetta, G., Nicoletto, C., Ertani, A., Sambo, P., et al. (2021). The
impact of COVID-19 on horticulture: critical issues and opportunities derived from an
unexpected occurrence. Horticulturae 7 (6), 1–17. doi: 10.3390/horticulturae7060124

Bunge, A., Diemont, S. A., Bunge, J. A., and Harris, S. (2019). Urban foraging for food
security and sovereignty: quantifying edible forest yield in Syracuse, new York using four
common fruit-and nut-producing street tree species. J. Urban Ecol. 5 (1), 1–14.
doi: 10.1093/jue/juy028

Byrd, E., and Widmar, N. O. (2015). Outdoor enthusiasts’ perceptions of hunting and
animal welfare (West Lafayette, Indiana, United States of America: Center for Animal
Welfare Science at Purdue University).

Byrd, E., Lee, J. G., and Widmar, N. J. O. (2017). Perceptions of hunting and hunters by
US respondents. Animals 7 (11), 1–15. doi: 10.3390/ani7110083
Charnley, S., McLain, R. J., and Poe, M. R. (2018). Natural resource access rights and
wrongs: Nontimber forest products gathering in urban environments. Soc. Natural
Resour. 31 (6), 734–750. doi: 10.1080/08941920.2017.1413696

Chenarides, L., Grebitus, C., Lusk, J. L., and Printezis, I. (2021). Food consumption behavior
during the COVID-19 pandemic. Agribusiness 37 (1), 44–81. doi: 10.1002/agr.21679

Chin, W. (1998). “The partial least squares approach to structural equation modeling,”
in Methodology for business and management modern methods for business research. Ed.
G. A. Marcoulides (Mahwah, NJ, USA: Lawence Erlbaum Associates, Inc).

Chipeniuk, R. (1995). Childhood foraging as a means of acquiring competent human
cognition about biodiversity. Environ. Behav. 27 (4), 490–512. doi: 10.1177/0013916595274003

Cleary, R., and Chenarides, L. (2022). Food retail profits, competition, and the great
recession. Agribusiness 38(3), 557-578. doi: 10.1002/agr.21743

Clouse, C. (2022). The resurgence of urban foraging under COVID-19. Landscape Res.
47 (3), 1–15. doi: 10.1080/01426397.2022.2047911

De Jong, A., and Varley, P. (2018). Foraging tourism: Critical moments in sustainable
consumption. J. Sustain. Tourism 26 (4), 685–701. doi: 10.1080/09669582.2017.1384831

Dhyani, S., and Kadaverugu, R. (2020). Food security and cultural benefits from urban
green spaces: Exploring urban foraging as a silently growing global movement. Climate
Change Environ. Sustainability 8 (2), 219–225. doi: 10.5958/2320-642X.2020.00022.8

Fischer, L. K., and Kowarik, I. (2020). Connecting people to biodiversity in cities of
tomorrow: Is urban foraging a powerful tool? Ecol. Indic. 112, 1–7. doi: 10.1016/
j.ecolind.2020.106087
frontiersin.org

https://doi.org/10.1080/0005772X.2021.1988233
https://doi.org/10.1086/683819
https://doi.org/10.24266/0738-2898-40.1.10
https://doi.org/10.1016/j.ufug.2022.127596
https://doi.org/10.3390/horticulturae7060124
https://doi.org/10.1093/jue/juy028
https://doi.org/10.3390/ani7110083
https://doi.org/10.1080/08941920.2017.1413696
https://doi.org/10.1002/agr.21679
https://doi.org/10.1177/0013916595274003
https://doi.org/10.1002/agr.21743
https://doi.org/10.1080/01426397.2022.2047911
https://doi.org/10.1080/09669582.2017.1384831
https://doi.org/10.5958/2320-642X.2020.00022.8
https://doi.org/10.1016/j.ecolind.2020.106087
https://doi.org/10.1016/j.ecolind.2020.106087
https://doi.org/10.3389/fhort.2023.1028455
https://www.frontiersin.org/journals/horticulture
https://www.frontiersin.org


Rombach and Dean 10.3389/fhort.2023.1028455
Fischer, L. K., Brinkmeyer, D., Karle, S. J., Cremer, K., Huttner, E., Seebauer, M., et al.
(2019). Biodiverse edible schools: Linking healthy food, school gardens and local urban
biodiversity. Urban Forestry Urban Greening 40, 35–43. doi: 10.1016/j.ufug.2018.02.015

Fornell, C., and Larcker, D. F. (1981). Evaluating structural equation models with
unobservable variables and measurement error. J. Marketing Res. 18 (1), 39–50.
doi: 10.1177/002224378101800104

Gaither, C. J., Aragón, A., Madden, M., Alford, S., Wynn, A., and Emery, M. (2020).
Black folks do forage: Examining wild food gathering in southeast Atlanta communities.
Urban Forestry Urban Greening 56, 1–9. doi: 10.1016/j.ufug.2020.126860

Galt, R. E., Gray, L. C., and Hurley, P. (2014). Subversive and interstitial food spaces:
transforming selves, societies, and society–environment relations through urban
agriculture and foraging. Local Environ. 19 (2), 133–146. doi: 10.1080/
13549839.2013.832554

Garekae, H., and Shackleton, C. M. (2020). Urban foraging of wild plants in two
medium-sized south African towns: People, perceptions and practices. Urban Forestry
Urban Greening 49, 1–10. doi: 10.1016/j.ufug.2020.126581

Gerdes, M. E., Aistis, L. A., Sachs, N. A., Williams, M., Roberts, J. D., and Rosenberg
Goldstein, R. E. (2022). Reducing anxiety with nature and gardening (RANG): Evaluating
the impacts of gardening and outdoor activities on anxiety among US adults during the
COVID-19 pandemic. Int. J. Environ. Res. Public Health 19 (9), 1–20. doi: 10.3390/
ijerph19095121

Glover, B. J., Waliczek, T. M., and Gandonou, J. M. (2014). Self-reported willingness to
pay for Texas persimmon fruit as a food source. HortTechnology 24 (5), 580–589.
doi: 10.21273/HORTTECH.24.5.580

Grivins, M. (2021). Are all foragers the same? towards a classification of foragers.
Sociologia Ruralis 61 (2), 518–539. doi: 10.1111/soru.12335

Hair, J. E., Hult, G. T., Ringle, C. M., and Sarstedt, M. A. (2022). Primer on partial least
squares structural equation modeling (PLS-SEM). 3rd ed (Los Angeles, California, United
States of America: Sage Publications).

Hair, J. F., Ringle, C. M., and Sarstedt, M. (2011). PLS-SEM: Indeed a silver bullet. J.
Marketing Theory Pract. 19 (2), 139–152. doi: 10.2753/MTP1069-6679190202

Hair, J. F., Risher, J. J., Sarstedt, M., and Ringle, C. M. (2019). When to use and how to
report the results of PLS-SEM. Eur. Business Rev. 31 (1), 2–24. doi: 10.1108/EBR-11-2018-
0203

Hearn, G., Collie, N., Lyle, P., Choi, J. H. J., and Foth, M. (2014). Using communicative
ecology theory to scope the emerging role of social media in the evolution of urban food
systems. Futures 62, 202–212. doi: 10.1016/j.futures.2014.04.010

Henseler, J., Ringle, C. M., and Sarstedt, M. (2015). A new criterion for assessing
discriminant validity in variance-based structural equation modeling. J. Acad. Marketing
Sci. 43, 115–135. doi: 10.1007/s11747-014-0403-8

Hobbs, J. E. (2020). Food supply chains during the COVID-19 pandemic. Canadian
journal of. Agric. Economics/Revue Can. d'agroeconomie 68 (2), 171–176. doi: 10.1111/
cjag.12237

Hurley, P. T., and Emery, M. R. (2018). Locating provisioning ecosystem services in
urban forests: Forageable woody species in new York city, USA. Landscape Urban Plann.
170, 266–275. doi: 10.1016/j.landurbplan.2017.09.025

Hurley, P. T., Becker, S., Emery, M. R., and Detweiler, J. (2022). Estimating the
alignment of tree species composition with foraging practice in philadelphia's urban
forest: Toward a rapid assessment of provisioning services. Urban Forestry Urban
Greening 68, 1–8. doi: 10.1016/j.ufug.2021.127456

Landor-Yamagata, J. L., Kowarik, I., and Fischer, L. K. (2018). Urban foraging in Berlin:
People, plants and practices within the metropolitan green infrastructure. Sustainability
10 (6), 1–23. doi: 10.3390/su10061873

Lewis, D. L., Baruch-Mordo, S., Wilson, K. R., Breck, S. W., Mao, J. S., and Broderick, J.
(2015). Foraging ecology of black bears in urban environments: guidance for human-bear
conflict mitigation. Ecosphere 6 (8), 1–18. doi: 10.1890/ES15-00137.1

Linnekin, B. J. (2017). Food law gone wild: The law of foraging. Fordham urban law.
Journal 45 (4), 995–1050.

Lusk, J. L., and McFadden, B. R. (2021). Consumer food buying during a recession.
Choices 36 (3), 1–9. Available at: https://www.jstor.org/stable/27098605.

Mackay, C. M., and Schmitt, M. T. (2019). Do people who feel connected to nature do
more to protect it? a meta-analysis. J. Environ. Psychol. 65, 97–102. doi: 10.1016/
j.jenvp.2019.101323
Frontiers in Horticulture 11
Marquina, T., Emery, M., Hurley, P., and Gould, R. K. (2022). The ‘quiet hunt’: the
significance of mushroom foraging among Russian-speaking immigrants in new York
city. Ecosyst. People 18 (1), 226–240. doi: 10.1080/26395916.2022.2055148

McLain, R. J., Hurley, P. T., Emery, M. R., and Poe, M. R. (2014). Gathering “wild” food
in the city: rethinking the role of foraging in urban ecosystem planning and management.
Local Environ. 19 (2), 220–240. doi: 10.1080/13549839.2013.841659

McLain, R. J., Poe, M. R., Urgenson, L. S., Blahna, D. J., and Buttolph, L. P.
(2017). Urban non-timber forest products stewardship practices among foragers in
Seattle, Washington (USA). Urban Forestry Urban Greening 28, 36–42. doi: 10.1016/
j.ufug.2017.10.005

Nisbet, E. K., and Zelenski, J. M. (2013). The NR-6: a new brief measure of nature
relatedness. Frontiers in Psychology 4, 1–11. doi: 10.3389/fpsyg.2013.00813

Nyman, M. (2019). Food, meaning-making and ontological uncertainty: Exploring
‘urban foraging’and productive landscapes in London. Geoforum 99, 170–180.
doi: 10.1016/j.geoforum.2018.10.009

Palliwoda, J., Kowarik, I., and Von der Lippe, M. (2017). Human-biodiversity
interactions in urban parks: The species level matters. Landscape Urban Plann. 157,
394–406. doi: 10.1016/j.landurbplan.2016.09.003

Poe, M. R., LeCompte, J., McLain, R., and Hurley, P. (2014). Urban foraging and the
relational ecologies of belonging. Soc. Cultural Geogr. 15 (8), 901–919. doi: 10.1080/
14649365.2014.908232

Poe, M. R., McLain, R. J., Emery, M., and Hurley, P. T. (2013). Urban forest justice and
the rights to wild foods, medicines, and materials in the city. Hum. Ecol. 41 (3), 409–422.
doi: 10.1007/s10745-013-9572-1

Rombach, M., Dean, D. L., Baird, T., and Kambuta, J. (2022). Should I pay or should I grow?
factors which influenced the preferences of US consumers for fruit, vegetables, wine and beer
during the COVID-19 pandemic. Foods 11 (11), 1–18. doi: 10.3390/foods11111536

Sardeshpande, M., and Shackleton, C. (2020). Urban foraging: Land management
policy, perspectives, and potential. PloS One 15 (4), e0230693. doi: 10.1371/
journal.pone.0230693

Schunko, C., Grasser, S., and Vogl, C. R. (2015). Explaining the resurgent popularity of
the wild: motivations for wild plant gathering in the biosphere reserve grosses walsertal,
Austria. J. Ethnobiology Ethnomedicine 11 (1), 1–15. doi: 10.1186/s13002-015-0032-4

Schunko, C., Wild, A. S., and Brandner, A. (2021). Exploring and limiting the ecological
impacts of urban wild food foraging in Vienna, Austria. Urban Forestry Urban Greening
62, 1–8. doi: 10.1016/j.ufug.2021.127164

Schunko, C., and Brandner, A. (2022). Urban nature at the fingertips: Investigating
wild food foraging to enable nature interactions of urban dwellers. Ambio 51 (5), 1168–
1178. doi: 10.1007/s13280-021-01648-1

Shackleton, C. M., Hurley, P. T., Dahlberg, A. C., Emery, M. R., and Nagendra, H.
(2017). Urban foraging: a ubiquitous human practice but overlooked by urban planners,
policy and research. Sustainability 9 (10), 1–18. doi: 10.3390/su9101884

Svizzero, S. (2016). Foraging wild resources: Evolving goals of an ubiquitous human
behavior. Anthropology News 4 (1), 1–28. doi: 10.4172/2332-0915.1000161

Synk, C. M., Kim, B. F., Davis, C. A., Harding, J., Rogers, V., Hurley, P. T., et al. (2017).
Gathering baltimore’s bounty: Characterizing behaviors, motivations, and barriers of
foragers in an urban ecosystem. Urban Forestry Urban Greening 28:97-102. doi: 10.1016/
j.ufug.2017.10.007

Thilmany, D., Brislen, L., Edmondson, H., Gill, M., Jablonski, B. B. R., Rossi, J., et al.
(2021). Novel methods for an interesting time: Exploring US local food systems’ impacts
and initiatives to respond to COVID. Aust. J. Agric. Resource Economics 65 (4), 848–877.
doi: 10.1111/1467-8489.12456

Veen, E. J., Dagevos, H., and Jansma, J. E. (2021). Pragmatic prosumption: Searching
for food prosumers in the Netherlands. Sociologia Ruralis 61 (1), 255–277. doi: 10.1111/
soru.12323

Whitburn, J., Linklater, W., and Abrahamse, W. (2020). Meta-analysis of human
connection to nature and proenvironmental behavior. Conserv. Biol. 34 (1), 180–193.
doi: 10.1111/cobi.13381

Wilbur, A., and Gibbs, L. (2020). Try it, it’s like chocolate: Embodied methods reveal
food politics. Soc. Cultural Geogr. 21 (2), 265–284. doi: 10.1080/14649365.2018.1489976

Wright, S. A., and Goodman, J. K. (2019). “Mechanical Turk in consumer research:
Perceptions and usage in marketing academia,” in Handbook of research methods in
consumer psychology(Routledge, New York, United States of America).
frontiersin.org

https://doi.org/10.1016/j.ufug.2018.02.015
https://doi.org/10.1177/002224378101800104
https://doi.org/10.1016/j.ufug.2020.126860
https://doi.org/10.1080/13549839.2013.832554
https://doi.org/10.1080/13549839.2013.832554
https://doi.org/10.1016/j.ufug.2020.126581
https://doi.org/10.3390/ijerph19095121
https://doi.org/10.3390/ijerph19095121
https://doi.org/10.21273/HORTTECH.24.5.580
https://doi.org/10.1111/soru.12335
https://doi.org/10.2753/MTP1069-6679190202
https://doi.org/10.1108/EBR-11-2018-0203
https://doi.org/10.1108/EBR-11-2018-0203
https://doi.org/10.1016/j.futures.2014.04.010
https://doi.org/10.1007/s11747-014-0403-8
https://doi.org/10.1111/cjag.12237
https://doi.org/10.1111/cjag.12237
https://doi.org/10.1016/j.landurbplan.2017.09.025
https://doi.org/10.1016/j.ufug.2021.127456
https://doi.org/10.3390/su10061873
https://doi.org/10.1890/ES15-00137.1
https://www.jstor.org/stable/27098605
https://doi.org/10.1016/j.jenvp.2019.101323
https://doi.org/10.1016/j.jenvp.2019.101323
https://doi.org/10.1080/26395916.2022.2055148
https://doi.org/10.1080/13549839.2013.841659
https://doi.org/10.1016/j.ufug.2017.10.005
https://doi.org/10.1016/j.ufug.2017.10.005
https://doi.org/10.3389/fpsyg.2013.00813
https://doi.org/10.1016/j.geoforum.2018.10.009
https://doi.org/10.1016/j.landurbplan.2016.09.003
https://doi.org/10.1080/14649365.2014.908232
https://doi.org/10.1080/14649365.2014.908232
https://doi.org/10.1007/s10745-013-9572-1
https://doi.org/10.3390/foods11111536
https://doi.org/10.1371/journal.pone.0230693
https://doi.org/10.1371/journal.pone.0230693
https://doi.org/10.1186/s13002-015-0032-4
https://doi.org/10.1016/j.ufug.2021.127164
https://doi.org/10.1007/s13280-021-01648-1
https://doi.org/10.3390/su9101884
https://doi.org/10.4172/2332-0915.1000161
https://doi.org/10.1016/j.ufug.2017.10.007
https://doi.org/10.1016/j.ufug.2017.10.007
https://doi.org/10.1111/1467-8489.12456
https://doi.org/10.1111/soru.12323
https://doi.org/10.1111/soru.12323
https://doi.org/10.1111/cobi.13381
https://doi.org/10.1080/14649365.2018.1489976
https://doi.org/10.3389/fhort.2023.1028455
https://www.frontiersin.org/journals/horticulture
https://www.frontiersin.org

	Edible landscape: Key factors determining consumers’ commitment and willingness to accept opportunity cost and risk of foraged food
	1 Introduction
	2 Key factors explaining food foraging behavior
	2.1 Nature identity
	2.2 Local acceptance of food foraging
	2.3 Impact of Covid-19
	2.4 Societal and individual benefits of food foraging
	2.5 Responsible food foraging behavior

	3 Material and methods
	4 Results and discussion
	5 Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Acknowledgments
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


