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Abstract
Pesticides boost agricultural yields but bring environ-
mental and climate concerns, driving a cycle of increased
use. Integrated Pest Management (IPM) aims to lower
pesticide reliance, yet it may impact ecosystems. This
study examines consumer willingness to pay (WTP) for
IPM‐labeled fruits and the role of climate awareness. A
survey of blueberry and cherry buyers shows the highest
WTP for biocontrol over other IPM methods. After a
climate intervention, WTP increased for all labels. Latent
class analysis reveals three groups: pro‐biocontrol, price‐
conscious, and pro‐gene editing. These insights guide
marketing, policymaking, and education on IPM's
benefits and climate impact mitigation.
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1 | INTRODUCTION

Pesticides are extensively used in modern agriculture, serving as a cost‐effective and efficient
approach to reduce yield losses (controlling plant weeds, insects, and diseases), boosting agricultural
productivity, and improving the economic feasibility of farming (Bourguet and Guillemaud 2016;
Fernandez‐Cornejo 2014; Sharma et al. 2019; Gallardo 2024). The benefits of pesticides for humans
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rely on helping control insect pests that decimate crops, transmit diseases for plants, animals, and
humans. Scientists estimate that without pesticide use, fruit production would drop considerably
(Lamichhane 2017).

However, there are growing concerns about the negative impacts of sole reliance on pesticide.
Abundant literature documents the disruptive consequences of pesticide use to society (Bourguet
and Guillemaud 2016; Sheahan et al. 2017), human health (Baldi et al. 2014; Bassil et al. 2007;
Eddleston et al. 2002; Fantke et al. 2012; Hedlund et al. 2020; Hernández et al. 2013; Kim et al. 2017;
Robinson et al. 2020) and the ecosystem, including pollution of water, soil, and the atmosphere
along with declines in biodiversity (Mahmood et al. 2016; Sharma et al. 2019; Tudi et al. 2021).

Given society's1 goal to maintain agricultural production and reduce sole reliance on chemicals,
a comprehensive approach to pest management is essential. Since its introduction in the 1950s,
Integrated Pest Management (IPM) has become a widely adopted model for crop protection. IPM is
a strategy that combines various pest control techniques to minimize pest populations and reduce
reliance on pesticides, balancing economic, health, and environmental concerns (Gott and
Coyle 2019; U.N. Food and Agriculture Organization 2020). By integrating various pest control
strategies, IPM minimizes reliance on chemical pesticides, thereby promoting a healthier en-
vironment and more sustainable agricultural practices (U.S. Environmental Protection
Agency 2024).

The objective of this study is to estimate survey respondents' willingness to pay (WTP) for food
labels that indicate the application of IPM‐related practices2 (i.e., biocontrol, gene editing of insect
pests, and postharvest irradiation), and focuses on fresh blueberries and sweet cherries. Fresh fruits
are chosen because they are often consumed raw, leading to the public perception that these
products might increase the risk of retaining pesticide residues compared to other foods that are
cooked before consumption or that are processed (van Doorn and Verhoef 2011). In addition, we
seek to explore whether consumption motives influence consumer perceptions of production
methods (van Doorn and Verhoef 2011). To this end, we include two fruits with different con-
sumption profiles: blueberries, which are associated with year‐round healthy lifestyles (Ma
et al. 2024b), and cherries, which are linked to seasonal consumption and indulgence or flavor
orientation (Zheng et al. 2016).

A second objective is to investigate how increased climate change awareness impacts con-
sumer perceptions of IPM practices, addressing the significant and cyclical link between pes-
ticide use and climate change. Pesticides, primarily derived from fossil fuels, contribute to
climate change throughout their entire lifecycle, including production, transportation, use, and
disposal. Many pesticides also contribute to ground‐level ozone, a potent greenhouse gas, and
some, like sulfuryl fluoride, are extremely potent greenhouse gases themselves. Climate change,
in turn, exacerbates the need for pesticides. Rising temperatures, heat stress, and altered rainfall
patterns reduce crop resilience, making them more susceptible to pests. Warmer conditions may
also boost insect populations, while weeds become more resilient. These factors lead to
increased pesticide use and faster pesticide degradation, creating a feedback loop that intensifies
both pesticide reliance and climate change. Further, some IPM approaches, such as biocontrol,
are particularly susceptible to environmental fluctuations, creating the need to evaluate IPM
efficacy and adapt the strategies in response to climate change (Gvozdenac et al. 2022; Pesticide
Action Network North America 2023).

1Society encompasses consumers, government entities, farmers, environmental organizations, and so on.
2Integrated Pest Management (IPM) is a comprehensive approach that integrates various practices to reduce pest abundances to tolerable
levels. IPM is a flexible approach to pest management, and its practical application can depend on a range of factors, such as the type of
vegetation surrounding the particular farm that can serve as a source of pests or beneficial insects, the economic value and pest susceptibility of
the cultivar being grown, the environmental conditions of the farm, and so on. It is a state of flexibility and variability from farm to farm. As
such, we evaluate the components that make up the IPM approach than to evaluate it as a whole.
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1.1 | Background

The four IPM practices—biocontrol, gene editing of insect pests, and postharvest irradiation—have
advanced applications in controlling the pest spotted‐wing drosophila (Drosophila suzukii), a threat
to blueberries and sweet cherries (Tait et al. 2021). Despite their promise, these practices pose risks
of unintended consequences that may potentially lead to public rejection. For instance, biological
control, which uses natural enemies like predators and parasitoids, is generally considered en-
vironmentally friendly (Barratt et al. 2018). However, introducing these natural enemies to control
invasive pests can lead to unintended ecological consequences.

Genetic manipulation of insect pests, such as applications of CRISPR‐Cas93 could include sterile
insect techniques and development of transgenic strains to suppress populations (Tait et al. 2021; Li
et al. 2021). These methods may raise concerns about ecological consequences, ethical considera-
tions, unintended effects on nontarget species, and the long‐term impacts on biodiversity (Patrão
Neves and Druml 2017). Despite evidence confirming the safety of postharvest practices like
irradiation to salvage crops with low levels of infestation (Tait et al. 2021), consumer resistance
persists. While some studies indicate improved acceptance with more information, many still view
irradiation as harmful and perceive its benefits as unknown (Castell‐Perez and Moreira 2021).

Public rejection of agricultural production methods frequently arises from concerns about
ecological impacts, human health, safety, ethical considerations, limited knowledge (Koch
et al. 2017), or decline of public interest in science (Deguine et al. 2021). To address these issues,
effective communication strategies are essential to enhance the public's understanding of organic,
conventional, or sustainably produced foods, while also influencing policy and regulatory decisions
to ensure food safety (Petzoldt 1998; Dara 2019).

Our contribution explores how consumers' perceptions change with increased awareness of
climate change's impact on agricultural production. This study benefits producers, policymakers,
and environmental organizations by providing targeted communication strategies and insights into
consumer awareness and perceptions influencing sustainable agricultural practices. It also offers
valuable data on consumer behavior related to agricultural practices and climate change.

2 | LITERATURE REVIEW

This study adds to the literature centering on consumers' WTP for IPM practices, especially applied
to fresh produce. Research dating from the 1990s indicates little public knowledge about IPM
methods, but once informed, studies revealed a generalized acceptance of produce that used IPM
(Hollingsworth et al. 1993; Underhill 1993; Anderson et al. 1996; Govindasamy et al. 2001). Of note
here, is that these studies explained IPM as a combination of cultural practices leading to a sus-
tainable use of chemicals. The present study adds to the research on consumers' WTP for IPM by
incorporating contemporary practices that were not previously explored in earlier studies.

Literature on the public acceptance of genetic manipulation to improve agricultural crops is vast.
The consensus is that consumers are averse to genetically engineered crops, and this aversion is
deterring further applications and the potential benefits these applications could convey
(Frewer 2003; Bawa and Anilakumar 2013; Barrows et al. 2014; Lusk et al. 2014; Voytas and
Gao 2014; Qaim 2020; Watanabe et al. 2020; Alston and Pardey 2021; Anders et al. 2021; Uddin
et al. 2022). Research centering on consumers' perceptions of gene editing, a form of genetic
engineering, particularly the applications of CRISPR‐Cas9 in food production, suggests that the
aversion towards gene editing is less pronounced compared to the aversion towards genetic

3Genetically engineering is the broad term used to describe any form of gene manipulation in living organisms. This includes both gene editing
and genetic modification. Genetic modification involves altering the genome by incorporating DNA sequences from different species, while
gene editing focuses on making precise changes to the existing genome without introducing foreign DNA (Entine et al. 2021).
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engineering in general, particularly genetic modification (Nagamangala Kanchiswamy et al. 2015;
Shew et al. 2018; Yang and Hobbs 2020; Muringai et al. 2020; McFadden et al. 2021; Marette
et al. 2021; Hu et al. 2022; Uddin et al. 2022; Ma et al. 2024a). This study contributes to a broader
understanding of consumer perceptions regarding the application of gene editing in agricultural
production. Particularly, it focuses on the indirect use for genetic manipulation of insect pests,
thereby reducing the reliance on chemical applications, and distinguishing from direct applications
of gene editing for improving plant varieties.

Studies focusing on the WTP for foods using some form of insect pest genetic manipulation
as a pest control practice are less abundant. The motivation of our study is directly aligned with
Jones and Brown (2023), who investigated consumers' preferences for control methods for
spotted‐wing drosophila in fresh‐market blueberries and Asian citrus psyllid in orange juice.
They found that approximately one‐fourth of the survey sample (27% in blueberries and 25% in
orange juice) expressed disutility towards CRISPR‐Cas9 applications for insect pest control.
This suggests that most respondents indicated some level of acceptance towards these methods
(Jones and Brown 2023). Literature on the use of irradiation as a postharvest alternative to
control pests in storage in fresh fruits is also limited. One study found that, in general, con-
sumers are more receptive of irradiation compared to sole reliance on postharvest chemical
applications on fresh apples in storage (Murray et al. 2024). This study adds to the findings of
previous studies in that consumers are generally more accepting of otherwise controversial
technologies, such as gene editing or irradiation, when their use is associated with a reduced
reliance on chemical applications.

The present study also adds to the literature centering on consumers' WTP for reductions
in pesticide exposure as we estimate the WTP for products with labels indicating alternative
insect control methods, thereby suggesting less reliance on chemical applications.
Previous research consistently finds that consumers are willing to pay a premium for foods
with fewer pesticide applications (Misra et al., 1991; Florax, 2005; Bernard and Bernard, 2010;
Bazoche et al., 2013; Nitzko et al., 2024). On this, researchers noted that effectively com-
municating pesticide reduction through food labels, in places like the European Union, is
difficult due to the abundance of labels, which could be confusing to the consumer (Bazoche
et al. 2013).

This study is indirectly related to the literature on WTP for ecolabels. These are labels that
indicate that the food producer or processor has used environmentally friendly practices, including
sustainable use of resources and reduced chemical inputs (Gorton et al. 2021). IPM practices such as
biocontrol combined with applications of environmentally friendly chemicals could be comparable
to ecolabels, specifically from the less‐pesticide use perspective, as in the case of applications to fresh
apples (Loureiro et al. 2001; Loureiro et al. 2002; Marette et al. 2012) and reduced chemical residues
in fruits and vegetables (Moon et al. 2002). Consistently, these studies found that consumers
surveyed—regardless of the perspective being analyzed—are willing to pay a premium for ecolabeled
food products.

This study is indirectly related to research on consumers' preferences for organic foods.
Although regulations do not approve the use of genetic manipulation or irradiation in products
labeled as organic, non‐synthetic pesticides, in some instances, combined with some form of bio-
control method, can be labeled as organic. It is well documented that consumers' decisions to
purchase organic are driven by various motivations, and one of them, is the reduced chemical
applications (Anstine 2007; Zhang et al. 2008; Dettmann and Dimitri 2010; Aertsens et al. 2011;
Dimitri and Dettmann 2012; Bazoche et al. 2013; Koch et al. 2017; McFadden and Huffman 2017).
The WTP for organic products due to reduced chemical exposure is particularly pronounced when
consumers are presented with fruits and vegetables, compared to other types of food products
(Zhang et al. 2008; Lin et al. 2009; Dettmann and Dimitri 2010; Juhl et al. 2017; Uddin and
Gallardo 2021).
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3 | METHODS

3.1 | Data collection

The data were collected via an online survey administered by the Qualtrics Research Services™
consumer research panel.4 We asked Qualtrics to gather participants over 18 years of age through
random selection, to match the demographic profile of gender, age, and income as closely as
possible to the general population in the United States. The data collection took place in February
of 2024.

Qualtrics™ surveyed a total of 1597 respondents nationwide for the survey focused on fresh
blueberries, while 1578 respondents were surveyed for fresh sweet cherries, making a total of 3175
respondents. The screening criteria for the respondents included individuals who have consumed
fresh blueberries and sweet cherries in the past 6 months and overseeing grocery shopping in the
household. This is because literature suggests that knowledge and experience with the product are
necessary to mimic a real‐life purchasing situation as closely as possible to provide accurate and
unbiased estimates (Louviere 2006). The Institutional Review Board approved the survey (Not
shown for review–IRB–20253‐002).

3.2 | Experimental design

We chose discrete choice experiments (DCE) over other methods because it aligns with Lancaster's
demand theory (Lancaster 1966) and enables simultaneous examination of multiple attributes in a
controlled setting. Although fresh blueberries and sweet cherries are familiar to U.S. consumers,
IPM logos are absent in food labels, in general. DCE also offers more observations from fewer
respondents and better simulates real choice environments, reducing hypothetical bias (Louviere
et al. 2000). To ensure clarity for all respondents participating in the DCE, detailed explanations of
each IPM approach were provided. These explanations drew from the expertise of one of our
coauthors, an entomologist.

The study employs a within‐subjects design, where each participant answered six DCE ques-
tions. Next, a graphical representation of the impact of climate change on agricultural production
methods was presented. Subsequently, the same six DCE questions were then presented again. In
total each participant responded to 12 DCE questions. We acknowledge that using a within‐subjects
design involves trade‐offs. This method improves internal validity by controlling for individual‐level
heterogeneity compared to a between‐subjects design (Murray et al., 2024). Nonetheless, it may raise
anchoring effects, since participants completed the same choice experiment twice, as well as
potential experimenter demand effects after viewing the climate change graphic (Charness
et al., 2012). We address these concerns through an ex‐post assessment of the potential influence of
the within‐subject design on the results, discussed in the results section of this paper. Appendix A
shows an example of the discrete choice question. Appendix B presents the graphical information of
the climate change that underscores the implications of pest and disease resurgence, while also
highlighting alternative practices such as gene editing of pests and postharvest irradiation; in-
forming that these measures aim to reduce reliance on chemical applications and enhance the
efficacy of biocontrol methods.

4Under our contract with Qualtrics, the deliverable is a pre‐agreed number of completed surveys, and the guarantee that streamliners and bots
are eliminated. Recruitment efforts, compensation to participants, and details regarding individuals initially contacted but who did not
complete the survey are not included in the deliverable. The survey included screening questions at the beginning of the questionnaire and two
attention checks to guarantee the control of unwanted survey takers/behavior. The number of individuals in the Qualtrics consumer research
panel is large enough that we requested Qualtrics survey quotas based on income, age, and geographical distribution to be as close as possible to
the U.S. population.
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Each scenario offered two options (A and B) and an opt‐out choice. Each option presented a
photo of the fruit in a clamshell with a label consisting of a graphic logo representing the IPM
practice (hereafter logo), along with a one‐sentence statement explaining the logo's meaning, and a
price. The four IPM‐related logos used are presented in Table 1. The selection of these IPM
approaches is based on prior research into novel approaches in IPM practices for controlling spot
wing drosophila, a widespread pest affecting blueberries and sweet cherries (Tait et al. 2021). The
price levels used come from the weekly advertised fruit retail prices (U.S. Department of
Agriculture 2024).

We generated a D‐optimal experimental design—for both blueberries and sweet cherries—
based on the multinomial logit model and using zero prior parameter values in NGENE
version 1.2. The DCEs consisted of 36 choice scenarios divided into six blocks of six choice
scenarios each with a D‐error of 0.019. To address potential hypothetical bias in DCE, we used
two effective approaches: a cheap talk script (Champ et al. 2009) before the scenarios, and a
certainty scale (1–10) after each scenario to measure respondent confidence (Hensher
et al. 2012). The average certainty score was 7.96 for the blueberry survey and 8.02 for the
cherry survey.

3.3 | Empirical methodology

This study uses the theory of demand to suggest that the satisfaction from consuming a good comes
from its attributes rather than the good itself. As such, we estimate consumer preferences for fruits
with various IPM logos using random utility theory. The utility function is represented by,

xU β ε= +njtnjt n njt (1)

whereUnjt is the utility derived by individual n when choosing alternative j in choice scenario t; xnjt
is a vector of observed attributes (i.e., logos denoting: reliance on chemicals, use of biocontrol, use of
gene editing to control insect pests, use of irradiation in postharvest; and the price attribute); βn is a
vector of parameters to be estimated; and εnjt is an unobserved error term that is assumed to be
identically and independently distributed (Train 2009).

This study applies the WTP space estimation by using the Generalized Multinomial Logit Model
(GMNL) that allows for scale heterogeneity, that is, β σ β γ γ σ η= + [ + (1 − ) ]n n n n (Fiebig
et al. 2010). The GMNL model incorporates consumers' preference heterogeneity as follows,

U σ β γη γ σ η x ε= [ + + (1 − ) ] +njt n n n n njt njt (2)

where σn is the individual‐specific scale of the idiosyncratic error term that represents the scale
heterogeneity, following a log normal distribution with mean σ̅ and standard deviation τ. ηn is
the vector of individual specific taste that represents the individual's residual preference het-
erogeneity, γ is a parameter between 0 and 1 that controls how the variance of residual taste
heterogeneity ηn varies with the scale heterogeneity σn. We used the GMNL‐II5 model ex-
pressed as,

5The GMNL model is classified based on the values the parameter γ takes. If γ = 1, the standard deviation of the residual taste heterogeneity is
independent of the scale, and we get the GMNL Type I or GMNL‐I. If γ = 0, we get the GMNL Type II or GMNL‐II, where the standard
deviation of the residual taste heterogeneity is proportional to the scale. We estimated both specifications and opted for presenting the results
from the GMNL‐II model given the superior goodness‐of‐fit statistics based on the Akaike Information Criterion (AIC), Bayesian Information
Criterion (BIC), and log likelihood function values.
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Lη

U β ASC σ Price β Chemical β Biocontrol β Gene edit

β Irradiation ε

= + (− + + + _ +

+ ) + ,n

njt nj nj n njt ch n njt bc n njt gen n njt

irr n njt njt

, , ,

,

(3)

where βnj is the alternative‐specific constant parameter estimate, ASCnj denotes the opt‐out option.
6

Pricenjt is a continuous variable with three values from the experimental design, the coefficient is
normalized to 1 to enable direct interpretation of the coefficients of other non‐price attributes as
WTP estimates. The coefficients for the non‐price attributes include β β β β, , ,ch n bc n gen n irr n, , , , . The

following binary variables indicate the IPM logos: Chemical Biocontrol Gene_edit, , ,njt njt njt
Irradiationand njt . In the regression, chemical was omitted and is considered as the baseline for

comparison. ηn is the residual taste heterogeneity that follows a standard normal distribution, and L
is the lower triangular matrix of the Cholesky decomposition (Luckstead et al. 2022). All models
were estimated using the “gmnl” package in R 4.0.5 (Sarrias and Daziano 2017).

To mitigate potential hypothetical bias, we asked respondents to rate their level of certainty for
each discrete choice question on a 0–10 scale, with 0 indicating extreme uncertainty and 10 indi-
cating extreme certainty. The self‐reported response certainty was incorporated in the estimation of
parameters, specifically in the scale parameter σn for each individual, following Kunwar et al. (2020):

σ δcertain τν= exp ( + ),n n n (4)

where δ is the parameter of the observed heterogeneity in the scale term, τ is the coefficient on the
unobserved scale heterogeneity, ν N~ (0,1)n , and certainn is an indicator variable equal to 1 if
individual n's certainty scale is greater or equal to 7 and 0 otherwise. In our study, we employed a
certainty scale threshold of 7 to align with the threshold levels used in prior research7 (Champ
et al. 2009). We compared two model specifications: one where the scale parameter varied with
respondents' stated level of certainty and one where it did not. We found that including the certainty
scale improved the model's goodness‐of‐fit.

3.4 | Latent class model

A latent class analysis was conducted to explore the factors contributing to variability in WTP for
different IPM logos, considering only the observations corresponding to before the information
intervention. This model identifies unobservable characteristics through class membership vari-
ables8 including respondents' socioeconomic traits, preferences for fruit features, and knowledge of
IPM and climate change. The analyses reveal distinct segments or latent classes within the sample,
where preferences vary across classes but are consistent within each class. The mathematical for-
mulation of the latent class model can be found in Greene and Hensher (2003).

This study employs the methodology proposed by Nylund‐Gibson and Choi (2018) to identify
the optimal number of classes. The authors contend that beyond employing goodness‐of‐fit mea-
sures such as AIC, BIC, and likelihood, additional criteria should be considered to identify the most
suitable number of classes. These criteria encompass a balanced distribution of respondents across
segments, interpretability of results, and the marginal benefits of incorporating additional segments

6Note that the ASC can enter the equation in two forms, either scaled or unscaled. In this study, we opted for unscaled ASCs following previous
studies Balogh et al. (2016).
7In our sample, 80.03% of responses in the blueberry and 81.16% in the sweet cherry survey have a certainty level above 7. There were no
observations discarded based on the certainty score.
8These variables were selected by running three ordinary least square regressions having the WTP for each logo as dependent variables and all
responses to questions asked in the survey as independent variables. The variables selected were those that remained statistically significant
across all three regressions. Variables are described in Tables 2 and 4.
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or classes. Consequently, while the goodness‐of‐fit measures favors the use of four classes, the three‐
class model exhibits a more equitable distribution of respondents across segments and enhanced
interpretability. The latent class models were estimated in R 4.0.5 using the package “gmnl”
developed by Sarrias and Daziano (2017).

4 | RESULTS

4.1 | Sociodemographic results

Both blueberry and cherry respondent samples have a slightly higher proportion of females com-
pared to the national average, as presented in Table 2. Compared to the national average,
respondents in our sample, are more likely to come from larger families and have a larger pro-
portion of survey respondents born in or before 1981. Respondents in both samples have less
proportion of households earning $75,000 or more, and a higher likelihood of having at least one
child under 18. Education attained and employment status in our sample is comparable with the
national average; however, the white ethnic group is represented in larger proportions. The geo-
graphical distribution in both samples closely mirrors national averages. Additionally, our
respondents show a tendency towards liberal and democratic views.

4.2 | Respondents' characteristics on food consumption and IPM/climate
change perceptions

Results in Table 3 show that 64% of the respondents to the blueberry survey (N = 1,597) stated they
consume blueberries more often than 2–3 times per week, whereas 37% of respondents to the cherry
survey (N = 1578) indicated this consumption frequency, when cherries are in season. Both groups
place high importance on taste (84% for blueberries, 85% for cherries), appearance (69% for
blueberries, 70% for cherries), and storage properties (63% for blueberries, 62% for cherries). Price is
also important for both (70% for blueberries, 71% for cherries). Healthiness is considered more
important by blueberry consumers (70%) compared to sweet cherry consumers (59%). This result
coincides with Ma et al. (2024b), who found that a label emphasizing the health aspects of blue-
berries is important to survey respondents. Eco‐friendliness, local sourcing, and organic are mod-
erately valued by both groups, with blueberry consumers generally placing slightly higher
importance on these features. Other factors like fair labor, fair trade, climate change mitigation
practices, and country of origin are less emphasized but show a similar level of importance across
both groups.

Only 16%–18% of respondents demonstrated moderate knowledge of IPM by correctly iden-
tifying at least two out of four key IPM‐related statements. Additionally, fewer than 20% of
respondents believe that IPM contributes to climate change mitigation. In terms of climate change
knowledge, fewer than one in five respondents feel confident in their knowledge or ability to
evaluate the climate impacts of products and services. An even smaller proportion—about
11%–12%—believe others view them as experts in this area.

Both groups largely believe that their own dietary choices have minimal impact on climate
change, while acknowledging that others' choices have a slightly larger effect. A small proportion in
both samples (17%–15%) believe that there is not much they can do about climate change. They are
equally likely to buy foods with climate change mitigation labels if available. Both groups are
moderately concerned that climate change will increase insect pests and diseases, with similar views
on the effectiveness of alternative pest control practices. They also expect that climate change
mitigation in agriculture might raise food prices.
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Recycling (59%–61%), food waste reduction (50%–51%), and owning energy efficiency house
appliances (44%–45%) are the most commonly reported climate‐friendly behaviors. In contrast,
fewer respondents report owning electric or hybrid vehicles (13%–15%) and composting
(25%–27%), suggesting lower adoption of these practices. A majority of respondents support pol-
icies promoting renewable energy and funding research for climate adaptation, with 48%–56%
expressing support. However, support for taxing gasoline and nonrenewable energy use is notably
lower, at only 29%–31%.

4.3 | WTP results

Table 4 presents the WTP results for blueberries and cherries labeled with different IPM logos. To
assess the potential effects of the within‐subjects design on the estimated results, we assigned a
numerical identifier to each choice task, included as the variable Scenario order in the data set. We
then interacted this variable with each of the attribute variables in choice experiment—Biocontrol,
Gene editing (insect pests), and Postharvest irradiation—to test for possible anchoring effects or
experimenter demand influences. Statistically significant interaction terms would suggest that
Scenario ordering affected utility estimates, potentially influencing the WTP results. Regression

TABLE 2 Sociodemographics of respondents in both surveys: blueberry and sweet cherry.

Blueberry
N = 1597

Cherry
N = 1578

American Community
Survey 20231

Female 1 if female 0.64 0.63 0.51

Family size 1 if family members ≥ 3 0.55 0.55 0.37

Age ≥43 1 if born in or before 1981 0.43 0.44 0.332

Income 1 if household income
≥75,000/year

0.46 0.45 0.48

Children presence 1 if number of children > 0 0.42 0.43 0.28

Education 1 if attained bachelor or post‐
graduate

0.47 0.48 0.50

Employed 1 if employed 0.59 0.60 0.613

White 1 if white 0.71 0.69 0.61

Northeast 1 if Northeast 0.17 0.17 0.174

South 1 if South 0.39 0.39 0.394

West 1 if West 0.24 0.24 0.244

Liberal 1 if slightly/extremely liberal 0.32 0.32

Conservative 1 if slightly/extremely conservative 0.29 0.27

Democratic 1 if democratic 0.38 0.39

Republican 1 if republican 0.28 0.27

1Source: U.S. Census Bureau https://www.census.gov/programs-surveys/acs/data.html.
2The comparison group in the American Community Survey is 20 to 44 years old.
3The employment statistic in the American Community Survey considers 16 years and older.
4Source: https://www.census.gov/popclock/data_tables.php?component=growth.
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TABLE 3 Survey respondents' perceptions on motives for purchase, IPM, and climate change.

Percent of respondents

Issue
Blueberry
N = 1597

S. cherry
N = 1578

Frequent consumer 1 if once a day/several times a day/4–6 times per week/
2–3 times a week

0.64 0.37

Importance of blueberry/sweet cherry features

Taste 1 if important/extremely important ‐ Taste and texture 0.84 0.85

Appearance 1 if important/extremely important ‐ Appearance 0.69 0.70

Storage properties 1 if important/extremely important ‐ Favorable storage 0.63 0.62

Price 1 if important/extremely important ‐ Price 0.70 0.71

Health 1 if important/extremely important ‐ Health 0.70 0.59

Ecofriendly 1 if important/extremely important ‐ Eco‐friendly 0.44 0.42

Local 1 if important/extremely important ‐ Local 0.44 0.41

Organic 1 if important/extremely important ‐ Organic 0.43 0.41

Fair labor 1 if important/extremely important ‐ Fair Labor 0.40 0.39

Fair trade 1 if important/extremely important ‐ Fair trade 0.39 0.36

Clim. ch. mitigation 1 if important/extremely important – Clim. ch.
mitigation

0.36 0.35

Country of origin 1 if important/extremely important ‐ Country of origin 0.34 0.35

Knowledge of IPM

IPM knowledgeable 1 if correct ≥2 out of 4 following statements: 0.16 0.18

Agree/strongly agree “IPM overlaps with organic”

Strongly disagree/disagree “organic do not use any
chemicals”

Agree/strongly agree “organic do not use synthetic
chemicals but others are allowed”

Strongly disagree/disagree “organic mitigates climate
change”

IPM mitigates climate
change

Agree/strongly agree “IPM mitigates climate change” 0.19 0.19

Knowledge of climate change

I know about climate
change

1 if agree/strongly agree ‐ compared to an average
person, I know a lot about the climate effects and
products and services

0.17 0.16

Climate change evaluation 1 if agree/strongly agree ‐ I know how to evaluate the
climate=friendliness of products and services

0.18 0.16

Climate change expert 1 if agree/strongly agree ‐ people who know me
consider me as an expert in the field of climate effects
of products and services

0.11 0.12

(Continues)
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results, presented in Appendix C, show that none of the interaction terms were statistically sig-
nificant in the blueberry sample, suggesting that the within‐subjects design did not influence
respondents' choices. In contrast, for the sweet cherry sample, the interaction between Biocontrol
and Scenario order was negative and statistically significant, indicating a decline in WTP for the

TABLE 3 (Continued)

Percent of respondents

Issue
Blueberry
N = 1597

S. cherry
N = 1578

Climate change and food consumption perceptions

Own dietary choices 1 if agree/strongly agree ‐ My dietary choices have no
impact on climate change

0.20 0.22

Others dietary 1 if agree/strongly agree ‐ Others' dietary choices have
an impact on climate change

0.28 0.25

Not much I can do about
climate change

1 if agree/strongly agree ‐ There is not much I can do
about climate change

0.17 0.15

Foods labeled climate
change friendly

1 if agree/strongly agree ‐ If available, I will always buy
foods with labels indicating climate‐change mitigation
practices

0.23 0.23

Climate change increase
pest recurrence

1 if agree/strongly agree ‐ Climate change will increase
the recurrence of insect pests and diseases

0.29 0.26

Alternative pest control 1 if agree/strongly agree ‐ Alternative pest control
practices in agriculture will mitigate climate change

0.21 0.20

Climate change and food
prices

1 if agree/strongly agree ‐ The adoption of climate
change mitigation practices in agriculture will increase
food prices

0.33 0.34

Household practices to mitigate climate change

Efficient appliances 1 if agree/strongly agree ‐ I own household appliances
with high energy efficiency

0.44 0.45

Electric/hybrid car 1 if agree/strongly agree ‐ I own an electric or
hybrid car

0.13 0.15

Recycle 1 if agree/strongly agree ‐ I recycle as much as I can 0.61 0.59

Food waste reduction 1 if agree/strongly agree ‐ I follow strategies to reduce
food waste

0.50 0.51

Compost 1 if agree/strongly agree ‐ I compost food scraps and
nonedible parts of foods to reduce landfill waste

0.25 0.27

Support to policies to mitigate climate change

Promote 1 if support/strongly support ‐ Policy incentives to
promote renewable energy sources

0.56 0.52

Tax 1 if support/strongly support ‐ policies taxing gasoline
and nonrenewable energy use

0.31 0.29

Research 1 if support/strongly support ‐ policies oriented to
support research for solutions towards adapting
current

0.52 0.48
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biocontrol label over the sequence of choice tasks. This finding suggests that scenario ordering
affected responses in the sweet cherry sample, specifically by reducing WTP for the biocontrol label
as respondents advanced through the survey.

Across both fruits, respondents indicated the highest WTP for those labeled with the biocontrol
logo, followed by gene editing of insect pests and irradiation, all preferred over chemical pest
control. Before the climate change information is presented, WTP for irradiated cherries is higher

TABLE 4 GMNL‐II parameter estimates for IPM logos in blueberries and sweet cherries.

Blueberry Sweet cherry

Before After
After versus before
intervention t‐stat Before After

After versus before
intervention t‐stat

Mean WTP

Biocontrol 3.21*** 3.40*** 0.58 2.71*** 3.24*** 1.56*

(0.11) (0.11) (0.09) (0.11)

Gene editing of insect
pests

1.21*** 1.65*** 4.96*** 1.02*** 1.59*** 6.32***

(0.11) (0.11) (0.10) (0.11)

Postharvest
irradiation

1.10*** 1.38*** 1.46* 1.09*** 1.55*** 3.01**

(0.11) (0.12) (0.09) (0.11)

Opt‐out −4.07*** −4.65*** −4.68*** −4.36***

(0.12) (0.14) (0.13) (0.14)

Standard deviation

Biocontrol 5.27*** 5.73*** 5.25*** 6.13***

(0.24) (0.25) (0.21) (0.26)

Gene editing of insect
pests

3.03*** 2.85*** 2.62*** 2.85***

(0.17) (0.17) (0.16) (0.17)

Postharvest
irradiation

3.59*** 4.02*** 2.87*** 4.01***

(0.19) (0.21) (0.15) (0.20)

Opt‐out 1.73*** 2.19*** 1.56*** 2.09***

(0.11) (0.13) (0.12) (0.13)

Scale heterog. 0.62*** 0.82*** 0.60*** 0.73***

(0.03) (0.03) (0.03) (0.03)

Certain −0.01 0.29*** 0.11*** 0.14***

(0.03) (0.03) (0.03) (0.03)

N of obs. 9582 9582 9468 9468

Loglikelihood −7882.28 −7485.15 −7616.53 −7392.98

AIC 15796.56 15002.30 15265.06 14817.95

BIC 15911.24 15116.98 15379.55 14932.44

Note: H0: WTP(after) ≤ WTP(before); H1: WTP(after) > WTP(before).

*, **, *** denotes statistically significance at the 10%, 5%, and 1% levels.

GALLARDO ET AL. | 495

 27692485, 2025, 4, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/jaa2.70030, W

iley O
nline L

ibrary on [20/01/2026]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



than for cherries produced using gene‐edited insects; however, this relationship reverses after the
information is provided. We did not find any significant disparity between the WTP for blueberries
and cherries, suggesting no effect of consumption motives for these two fruits.

Our results are aligned with previous studies' findings indicating acceptance of produce that
used IPM over reliance on chemicals only (Hollingsworth et al. 1993; Underhill 1993;
Anderson et al. 1996; Govindasamy et al. 2001). Given the preference of alternative IPM‐
related practices over reliance on chemical applications, our study findings are aligned with
those indicating consumers' WTP price premiums for foods with fewer pesticide applications
(Misra et al. 1991; Moon et al. 2002; Florax 2005; Bernard and Bernard 2010; Bazoche
et al. 2013; Nitzko et al. 2024). IPM‐related practices are consistent with the message conveyed
by ecolabels; to this extent, our results also concur with consumers' WTP premiums for fruit
using these labels (Loureiro et al. 2001; Loureiro et al. 2002; Marette et al. 2012). Similarly, our
findings align with prior research showing that consumers are willing to pay price premiums
for organic produce when their primary motivation to consume organic is the reduced
chemical applications (Anstine 2007; Zhang et al. 2008; Dettmann and Dimitri 2010; Aertsens
et al. 2011; Dimitri and Dettmann 2012; Bazoche et al. 2013; Koch et al. 2017; McFadden and
Huffman 2017).

Our findings coincide with the more recent study by Jones and Brown (2023), who found that
respondents generally do not reject the use of gene drives to control insect pests in fresh blueberries
and oranges for juice. Results also concur with studies signaling consumers' acceptance of post-
harvest irradiation to fresh fruits, compared to reliance on chemical applications (Murray
et al. 2024).

Following the climate change information intervention, WTP increased for both blueberries and
cherries produced using biocontrol, gene editing of insect pests, and irradiation. The only exception
was blueberries with biocontrol, for which the change in WTP before and after the intervention, was
not statistically significant. The negative coefficient for the opt‐out option indicates that consumers
derived greater utility from selecting one of the labeled fruit alternatives compared to choos-
ing “none.”

All standard deviation coefficient estimates are statistically significant, indicating heterogeneity
in the responses. After the information intervention, the standard deviation magnitudes are con-
sistently higher than before, except for the blueberries treated using gene‐edited insect pests. The
scale heterogeneity is larger after the intervention compared to before, suggesting greater individual
heterogeneity in responses. The certainty parameter is positive and statistically significant, indi-
cating that those who are more certain about their responses derived greater utility from choosing
blueberries or sweet cherries with the logos presented in this study.

4.4 | Heterogeneity in responses

As shown in Table 5, the latent class analyses identified three different respondent groups, with the
number of individuals in each, varying by fruit: pro‐biocontrol (12.65% for blueberry, 18.26% for
cherries), price‐conscious (57.24% for blueberry, 50.05% for cherries), and pro‐gene editing (30.11%
for blueberry and 31.69% for cherries). Pro‐biocontrol groups favor biocontrol strongly, with mixed
views on gene editing and irradiation. Price‐conscious groups show high price sensitivity and
limited support for gene editing. Pro‐gene editing groups prioritize gene editing, with lower price
sensitivity and moderate views on other methods.

We treated pro‐biocontrol as the base. Compared to it, pro‐gene editing respondents for both
fruits are more often male, in smaller households (<3 members), and with children. Prior research
suggests men are more accepting of IPM (Govindasamy et al. 2001). No conclusive patterns
emerged regarding age, education, employment, or ethnicity. Pro‐gene editing respondents are
more likely to identify politically. For blueberries, they include more liberals and conservatives, with
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TABLE 5 Latent class parameter estimates and ANOVA of membership variables to measure heterogeneity in the
willingness to pay for different IPM logos.

Variable

Blueberries Sweet cherries

Pro‐
biocontrol

Price
conscious

Pro‐gene
editing

Pro‐
biocontrol

Price
conscious

Pro‐gene
editing

12.65% 57.24% 30.11% 18.26% 50.05% 31.69%

Price −0.26*** −1.30*** −0.09** −0.32*** −1.46*** −0.17***

(0.09) (0.08) (0.04) (0.07) (0.06) (0.04)

Biocontrol 3.79*** 0.37*** 1.67*** 4.04*** −0.04 1.68***

(0.24) (0.11) (0.12) (0.19) (0.10) (0.09)

Gene editing of insect pests −0.65** −0.56*** 1.69*** 1.14*** −0.87*** 1.48***

(0.28) (0.12) (0.13) (0.18) (0.10) (0.09)

Postharvest irradiation 0.42** 0.28** 0.69*** 0.97*** 0.07 0.85***

(0.21) (0.12) (0.11) (0.18) (0.10) (0.09)

Sociodemographics

Female ‐ −0.42*** −0.31*** ‐ −0.49*** −0.44***

(0.08) (0.07) (0.07) (0.08)

Family size ≥ 3 ‐ −0.37*** −0.30*** ‐ −0.42*** −0.51***

(0.09) (0.09) (0.09) (0.09)

Born in or before 1981 ‐ 0.40*** 0.18** ‐ 0.31*** −0.26***

(0.08) (0.08) (0.08) (0.08)

Income ≥$75,000/year ‐ −0.14* −0.11 ‐ −0.33*** −0.07

(0.08) (0.08) (0.08) (0.08)

Children presence ‐ −0.11 0.29*** ‐ 0.26*** 0.60***

(0.09) (0.09) (0.09) (0.09)

Education ≥ bachelor degree ‐ −0.09 0.20*** ‐ −0.16** 0.12

(0.08) (0.08) (0.08) (0.08)

Employed ‐ 0.40*** 0.32*** ‐ −0.01 0.01

(0.07) (0.07) (0.07) (0.07)

White ‐ −0.30*** −0.57*** ‐ 0.11 0.11

(0.08) (0.08) (0.08) (0.08)

Northeast ‐ −0.92*** −0.72*** ‐ −0.27** −0.21*

(0.11) (0.11) (0.11) (0.12)

South ‐ −0.71*** −0.32** ‐ −0.16* 0.25***

(0.10) (0.10) (0.09) (0.09)

West ‐ −0.53*** −0.57*** ‐ −0.04 −0.18*

(0.11) (0.11) (0.10) (0.11)

(Continues)
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TABLE 5 (Continued)

Variable

Blueberries Sweet cherries

Pro‐
biocontrol

Price
conscious

Pro‐gene
editing

Pro‐
biocontrol

Price
conscious

Pro‐gene
editing

12.65% 57.24% 30.11% 18.26% 50.05% 31.69%

Liberal ‐ 0.22** 0.21** ‐ 0.17* 0.05

(0.10) (0.09) (0.09) (0.10)

Conservative ‐ −0.06 0.29*** ‐ −0.35*** −0.26**

(0.10) (0.10) (0.10) (0.11)

Democratic ‐ 0.73*** 0.47*** ‐ 0.08 0.55***

(0.10) (0.09) (0.09) (0.09)

Republican ‐ 0.68*** 0.22** ‐ 0.38*** 0.49***

(0.10) (0.10) (0.10) (0.11)

Frequent consumer ‐ −0.12* 0.12 ‐ 0.03 0.03

(0.07) (0.07) (0.07) (0.07)

Importance of blueberry/sweet cherry features

Taste ‐ −0.11 −0.20* ‐ −0.63*** −0.96***

(0.11) (0.11) (0.12) (0.12)

Appearance ‐ 0.56*** 0.26*** ‐ 0.15* 0.26***

(0.08) (0.08) (0.08) (0.09)

Storage properties ‐ 0.05 0.29*** ‐ 0.35*** 0.24***

(0.08) (0.08) (0.08) (0.08)

Price ‐ 0.83*** −0.08 ‐ 1.01*** 0.10

(0.08) (0.07) (0.08) (0.08)

Health ‐ −0.64*** −0.13 ‐ 0.04 0.16*

(0.09) (0.09) (0.08) (0.09)

Ecofriendly ‐ 0.39*** 0.47*** ‐ 0.01 0.18*

(0.11) (0.10) (0.11) (0.11)

Local ‐ −0.66*** −0.12 ‐ −0.45*** −0.18*

(0.09) (0.08) (0.09) (0.09)

Organic ‐ −1.58*** −0.61*** ‐ −1.44*** −0.63***

(0.08) (0.08) (0.08) (0.08)

Fair labor ‐ 0.00 −0.41*** ‐ −0.27*** 0.03

(0.10) (0.09) (0.10) (0.10)

Fair trade ‐ 0.35*** 0.43*** ‐ 0.23** 0.27**

(0.11) (0.10) (0.11) (0.11)
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TABLE 5 (Continued)

Variable

Blueberries Sweet cherries

Pro‐
biocontrol

Price
conscious

Pro‐gene
editing

Pro‐
biocontrol

Price
conscious

Pro‐gene
editing

12.65% 57.24% 30.11% 18.26% 50.05% 31.69%

Climate change mitigation
friendly

‐ −0.68*** −0.55*** ‐ −0.36*** −0.25**

(0.11) (0.10) (0.11) (0.11)

Country of origin ‐ 0.11 0.06 ‐ −0.15* −0.01

(0.09) (0.08) (0.08) (0.08)

Knowledge of IPM

Know IPM ‐ −0.02 −0.26** ‐ 0.08 0.00

(0.11) (0.10) (0.10) (0.10)

IPM mitigates climate change ‐ 0.51*** 0.43*** ‐ 0.75*** 0.80***

(0.11) (0.10) (0.11) (0.11)

Knowledge of climate change

I know a lot about climate
change

‐ 0.50*** 0.24* ‐ 0.50*** 0.34**

(0.15) (0.14) (0.14) (0.14)

I know how to evaluate the
climate friendliness of products
and services

‐ 0.36** 0.13 ‐ 0.12 −0.36***

(0.15) (0.13) (0.15) (0.13)

Others consider me climate
change expert

‐ 0.76*** 0.91*** ‐ 0.99*** 1.40***

(0.18) (0.18) (0.18) (0.17)

Climate change and food consumption perceptions

Own dietary choices don't
impact on climate change

‐ −0.23** 0.14 ‐ −0.36*** −0.40***

(0.10) (0.10) (0.10) (0.10)

Others dietary choices impact
climate change

‐ −0.21** −0.30*** ‐ 0.17* 0.14

(0.09) (0.09) (0.09) (0.09)

Not much I can do about
climate change

‐ 0.64*** 0.32*** ‐ 0.42*** 0.39***

(0.12) (0.12) (0.12) (0.12)

Buy foods labeled climate
change friendly

‐ 0.02 0.58*** ‐ −0.10 0.18*

(0.11) (0.10) (0.11) (0.10)

Climate change increase insect
pests and diseases recurrence

‐ −0.07 0.02 ‐ 0.24** 0.59***

(0.10) (0.09) (0.09) (0.09)

Alternative pest control
practices in agriculture mitigate
climate change

‐ −0.05 −0.14 ‐ −0.55*** −0.64***

(0.11) (0.10) (0.11) (0.11)

Climate change mitigation
practices in agriculture increase
food prices

‐ 0.22*** 0.34*** ‐ 0.17** 0.23***

(0.08) (0.08) (0.08) (0.08)

(Continues)

GALLARDO ET AL. | 499

 27692485, 2025, 4, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/jaa2.70030, W

iley O
nline L

ibrary on [20/01/2026]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



greater Democratic affiliation. For cherries, they are less conservative, with a narrower Democrat–
Republican gap.

Relative to pro‐biocontrol, pro‐gene editing respondents prioritize appearance and storage but
not taste. They value eco‐friendliness and fair trade, but not organic labels, and show a lower
likelihood of buying fruit with climate change mitigation labels. Regarding IPM knowledge, they are
more likely to agree that IPM mitigates climate change. However, only for blueberries, the pro‐gene
editing group appears to be less knowledgeable of IPM compared to the pro‐biocontrol.

TABLE 5 (Continued)

Variable

Blueberries Sweet cherries

Pro‐
biocontrol

Price
conscious

Pro‐gene
editing

Pro‐
biocontrol

Price
conscious

Pro‐gene
editing

12.65% 57.24% 30.11% 18.26% 50.05% 31.69%

Household practices to mitigate climate change

I use efficient appliances ‐ 0.35*** 0.02 ‐ 0.18** −0.00

(0.08) (0.07) (0.07) (0.08)

I use electric/hybrid car ‐ 0.30** 0.32*** ‐ 0.18 0.35***

(0.12) (0.11) (0.11) (0.11)

I recycle ‐ −0.03 0.10 ‐ 0.04 0.08

(0.08) (0.08) (0.08) (0.08)

I practice food waste reduction ‐ −0.31*** −0.30*** ‐ −0.20** −0.13

(0.08) (0.08) (0.08) (0.08)

I compost ‐ −0.12 −0.21** ‐ −0.12 −0.25***

(0.09) (0.08) (0.08) (0.09)

Support to policies to mitigate climate change

Policies promoting renewable
energy sources

‐ −0.44*** −0.19** ‐ −0.02 −0.10

(0.10) (0.09) (0.09) (0.09)

Policies taxing gasoline and
nonrenewable energy use

‐ −0.36*** −0.26*** ‐ 0.14 0.30***

(0.09) (0.09) (0.09) (0.09)

Policies oriented to support
research for solutions towards
adapting current agricultural
practices

‐ 0.29*** 0.45*** ‐ −0.23** −0.16*

(0.10) (0.09) (0.09) (0.10)

Constant ‐ 1.51*** 0.87*** ‐ 1.01*** 0.55***

(0.17) (0.17) (0.17) (0.17)

Loglikelihood −8133.92 −7804.62

AIC 16,493.84 15,835.24

BIC 17,303.78 16,643.83

N of obs. 9582 9468

Note: *, **, *** denotes statistically significance at the 10%, 5%, and 1% levels.
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In relation to climate change and food consumption perceptions, for both fruits, the pro‐gene
editing compared to the pro‐biocontrol, is more likely to agree that there is not much they can do
about climate change, to buy climate‐friendly labeled foods, and to believe that implementing
climate change mitigation practices will increase the price of foods. Other aspects of climate change
and food consumption perceptions are mixed.

About household practices to mitigate climate change, in both fruits, the pro‐gene editing group
compared to the pro‐biocontrol more likely to own electric/hybrid cars but less likely to compost
food. In terms of support for policies to mitigate climate change, for blueberries, the pro‐gene
editing compared to the pro‐biocontrol show less support for policies promoting renewable
resources and taxing gasoline and nonrenewable energy use, but express greater support for research
aimed at adapting current agricultural practices. Conversely, for cherries, the pro‐gene editing
shows more support to taxing gasoline and nonrenewable energy use, but less support towards
research.

In sum, latent class analysis identified three consumer segments—pro‐biocontrol, price‐
conscious, and pro‐gene editing—varying by fruit and preferences. Pro‐gene editing respondents
prioritize appearance, gene editing, and political identity, show mixed climate views, favor eco‐labels
but not organic, and are more likely to own electric cars. Their policy support differs by fruit type.

5 | CONCLUSIONS

Pesticides boost agricultural productivity but raise concerns about health, the environment, and
climate change, creating a feedback loop that increases their use. IPM aims to reduce reliance on
pesticides but may have unintended ecological impacts. This study assesses consumer WTP for
IPM‐labeled fruits and explores how climate change awareness affects perceptions of IPM. This
study reports on a nationwide survey of blueberry and sweet cherry consumers, revealing a pref-
erence for biocontrol, irradiation, and gene editing of insect pests over chemical pesticides, with the
highest WTP for biocontrol. After an information intervention consisting of disclosing climate
change effects on agricultural practices, the WTP for all IPM logos increase, as does the variability in
the estimates. A latent class analysis reveals three respondent groups for blueberries and cherries:
pro‐biocontrol (strongly favor biocontrol), price‐conscious (sensitive to price and less favorable to
gene editing), and pro‐gene editing (in favor of gene editing, with less sensitivity to price). From a
sociodemographic view, pro‐gene editing individuals tend to be males, and have a smaller house-
hold and a higher proportion of households with children. Also, this group is likely to buy fruit with
climate change mitigation labels. They believe IPM mitigates climate change but are less knowl-
edgeable about IPM. Their support for climate change mitigation policies varies—they have less
support for renewable energy policies and taxing nonrenewable energy, but more support for
research of solutions in blueberry production.

Understanding consumer WTP for IPM‐labeled fruits allows stakeholders to refine practices and
marketing strategies by effectively communicating the benefits of IPM and climate change miti-
gation through targeted logos. Policymakers can leverage insights on climate change awareness and
consumer perceptions to shape sustainable agricultural policies and incentives. Environmental
advocates can raise awareness about the impacts of pesticides to encourage IPM adoption. Finally,
educating consumers—via the use of logos—on the benefits of various pest management strategies
and their climate impact can enhance their confidence in the quality and safety of fresh fruits.

This study has three limitations; one is its hypothetical nature. To address this, we applied two
widely accepted methods in the agricultural economics literature: cheap talk and certainty scale.
Since IPM logos for fresh fruits do not exist currently in the market, non‐hypothetical approaches
are not feasible. Further, we agree with Jones and Brown (2023) that ex‐ante evaluations, which use
hypothetical situations, provide more valuable insights for policymaking compared to ex post
analyses. The second limitation is that our sample of respondents exhibited a slightly higher affinity
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for liberal views, which are typically more receptive to climate change information. Consequently,
our findings on the effects of climate change information on the WTP for IPM‐related practices
shall be applicable to this specific population. Third, we acknowledge that within‐subjects designs
involve inherent trade‐offs. While this approach helps control for individual‐level heterogeneity, it
may also introduce anchoring effects—given that respondents completed the same choice experi-
ment twice—and potential experimenter demand effects following exposure to the climate change
graphic. To evaluate these concerns, we conducted additional analyses assessing the influence of the
choice scenario order on WTP estimates. Results indicated no significant effect for the blueberry
sample and a decline in WTP for the biocontrol label in the sweet cherry sample. The latter suggest
no evidence of a systematic bias introduced by the within‐subjects design.

ACKNOWLEDGMENTS
This study has been funded by the USDA‐NIFA‐SCRI grant entitled “Moving from Crisis Response
to Long‐Term Integrated Management of SWD: A Keystone Pest of Fruit Crops in the United
States” No. 2020‐51181‐32140.

CONFLICT OF INTEREST STATEMENT
The authors declare no conflicts of interest.

DATA AVAILABILITY STATEMENT
The data that support the findings of this study are available from the corresponding author upon
reasonable request.

ORCID
Xueying Ma https://orcid.org/0000-0001-9346-9980

REFERENCES
Aertsens, Joris, Koen Mondelaers, Wim Verbeke, Jeroen Buysse, and Guido Van Huylenbroeck. 2011. “The Influence of

Subjective and Objective Knowledge on Attitude, Motivations and Consumption of Organic Food.” British Food Journal
113(11): 1353–78. https://doi.org/10.1108/00070701111179988

Alston, Julian M., and Philip G. Pardey. 2021. “Chapter 75 ‐ The Economics of Agricultural Innovation.” In Handbook of
Agricultural Economics, edited by C. B. Barrettand and D. R. Just, 3895–980. Elsevier.

Anders, Sven, Wallace Cowling, Ashwani Pareek, Kapuganti Jagadis Gupta, Sneh L. Singla‐Pareek, and Christine H. Foyer.
2021. “Gaining Acceptance of Novel Plant Breeding Technologies.” Trends in Plant Science 26(6): 575–87. https://doi.
org/10.1016/j.tplants.2021.03.004

Anderson, M. D., C. S. Hollingsworth, V. Van Zee, W. M. Coli, and M. Rhodes. 1996. “Consumer Response to Integrated Pest
Management and Certification.” Agriculture, Ecosystems & Environment 60(2): 97–106. https://doi.org/10.1016/S0167-
8809(96)01097-3

Anstine, Jeffrey. 2007. “Organic and All Natural: Do Consumers Know the Difference?” Journal of Applied Economics &
Policy 26(1): 15–41.

Baldi, Isabelle, Céline Robert, Florence Piantoni, Séverine Tual, Ghislaine Bouvier, Pierre Lebailly, and Chantal Raherison.
2014. “Agricultural Exposure and Asthma Risk in the Agrican French Cohort.” International Journal of Hygiene and
Environmental Health 217(4): 435–42. https://doi.org/10.1016/j.ijheh.2013.08.006

Balogh, Péter, Dániel Békési, Matthew Gorton, József Popp, and Péter Lengyel. 2016. “Consumer Willingness to Pay for
Traditional Food Products.” Food Policy 61: 176–84. https://doi.org/10.1016/j.foodpol.2016.03.005

Barratt, Barbara I. P., V. C. Moran, F. Bigler, and Joop van Lenteren. 2018. “The Status of Biological Control and
Recommendations for Improving Uptake for the Future.” BioControl 63: 155–67. https://doi.org/10.1007/s10526-
017-9831-y

Barrows, Geoffrey, Steven Sexton, and David Zilberman. 2014. “Agricultural Biotechnology: the Promise and Prospects of
Genetically Modified Crops.” Journal of Economic Perspectives 28(1): 99–120. https://doi.org/10.1257/jep.28.1.99

Bassil, Kate L., Cathy Vakil, M. Sanborn, Donald Cole, Judith Salmon Kaur, and Kathleen J. Kerr. 2007. “Cancer Health
Effects of Pesticides: Systematic Review.” Can Fam Physician 53(10): 1704–11.

Bawa, A. S., and K. R. Anilakumar. 2013. “Genetically Modified Foods: Safety, Risks and Public Concerns‐A Review.” J Food
Sci Technol 50(6): 1035–46. https://doi.org/10.1007/s13197-012-0899-1

502 | INTEGRATED PEST MANAGEMENT WILLINGNESS TO PAY

 27692485, 2025, 4, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/jaa2.70030, W

iley O
nline L

ibrary on [20/01/2026]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://orcid.org/0000-0001-9346-9980
https://doi.org/10.1108/00070701111179988
https://doi.org/10.1016/j.tplants.2021.03.004
https://doi.org/10.1016/j.tplants.2021.03.004
https://doi.org/10.1016/S0167-8809(96)01097-3
https://doi.org/10.1016/S0167-8809(96)01097-3
https://doi.org/10.1016/j.ijheh.2013.08.006
https://doi.org/10.1016/j.foodpol.2016.03.005
https://doi.org/10.1007/s10526-017-9831-y
https://doi.org/10.1007/s10526-017-9831-y
https://doi.org/10.1257/jep.28.1.99
https://doi.org/10.1007/s13197-012-0899-1


Bazoche, Pascale, Pierre Combris, Eric Giraud‐Heraud, Alexandra Seabra Pinto, Frank Bunte, and Efthimia Tsakiridou. 2013.
“Willingness to Pay for Pesticide Reduction in the EU: Nothing But Organic?” European Review of Agricultural
Economics 41(1): 87–109. https://doi.org/10.1093/erae/jbt011

Bernard, John C., and Daria J. Bernard. 2010. “Comparing Parts With the Whole: Willingness to Pay for Pesticide‐Free, Non‐
GM, and Organic Potatoes and Sweet Corn.” Journal of Agricultural and Resource Economics 35(3): 457–75.

Bourguet, Denis, and Thomas Guillemaud. 2016. “The Hidden and External Costs of Pesticide Use.” In Sustainable Agri-
culture Rreviews: Volume 19, edited by E. Lichtfouse, 35–120. Cham: Springer International Publishing.

Castell‐Perez, M. E., and R. G. Moreira. 2021. “Irradiation and Consumers Acceptance.” In Innovative Food Processing
Technologies, edited by K. Knoerzerand and K. Muthukumarappan, 122–35. Oxford: Elsevier.

Champ, Patricia A., Rebecca Moore, and Richard C. Bishop. 2009. “A Comparison of Approaches to Mitigate Hypo-
thetical Bias.” Agricultural and Resource Economics Review 38: 166–80. https://doi.org/10.1017/
S106828050000318X

Charness, Gary, Uri Gneezy, and Michael A. Kuhn. 2012. “Experimental Methods: Between‐Subject and Within‐Subject
Design.” Journal of Economic Behavior & Organization 81(1): 1–8. https://doi.org/10.1016/j.jebo.2011.08.009

Dara, Surendra K. 2019. “The New Integrated Pest Management Paradigm for the Modern Age.” Journal of Integrated Pest
Management 10(1): 1–9. https://doi.org/10.1093/jipm/pmz010

Deguine, Jean‐Philippe, Jean‐Noël Aubertot, Rica Joy Flor, Françoise Lescourret, Kris A. G. Wyckhuys, and Alain Ratnadass.
2021. “Integrated Pest Management: Good Intentions, Hard Realities. A Review.” Agronomy for Sustainable
Development 41(3): 38. https://doi.org/10.1007/s13593-021-00689-w

Dettmann, Rachael L., and Carolyn Dimitri. 2009. “Who's Buying Organic Vegetables? Demographic Characteristics of U.S.
Consumers.” Journal of Food Products Marketing 16: 79–91. https://doi.org/10.1080/10454440903415709

Dimitri, Carolyn, and Rachael L. Dettmann. 2012. “Organic Food Consumers: What Do We Really Know About Them?”
British Food Journal 114(8): 1157–83. https://doi.org/10.1108/00070701211252101

Eddleston, Michael, Lakshman Karalliedde, Nick Buckley, Ravindra Fernando, Gerard Hutchinson, Geoff Isbister,
Flemming Konradsen, et al. 2002. “Pesticide Poisoning in the Developing World.” The Lancet 360(9340): 1163–7.
https://doi.org/10.1016/S0140-6736(02)11204-9

Entine, Jon, Maria Sueli S. Felipe, Jan‐Hendrik Groenewald, Drew L. Kershen, Martin Lema, Alan McHughen,
Alexandre Lima Nepomuceno, et al. 2021. “Regulatory Approaches for Genome Edited Agricultural Plants in Select
Countries and Jurisdictions Around the World.” Transgenic Research 30(4): 551–84. https://doi.org/10.1007/s11248-
021-00257-8

Fantke, Peter, Rainer Friedrich, and Olivier Jolliet. 2012. “Health Impact and Damage Cost Assessment of Pesticides in
Europe.” Environment International 49: 9–17. https://doi.org/10.1016/j.envint.2012.08.001

Fiebig, Denzil G., Michael P. Keane, Jordan Louviere, and Nada Wasi. 2010. “The Generalized Multinomial Logit Model:
Accounting for Scale and Coefficient Heterogeneity.” Marketing Science 29(3): 393–421. https://doi.org/10.1287/mksc.
1090.0508

Florax, R.J.G.M. 2005. “A Meta‐Analysis of the Willingness to Pay for Reductions in Pesticide Risk Exposure.” European
Review of Agricultural Economics 32(4): 441–67. https://doi.org/10.1093/erae/jbi025

Frewer, L. 2003. “Societal Issues and Public Attitudes Toward Genetically Modified Foods.” Trends in Food Science &
Technology 14: 319–32. https://doi.org/10.1016/S0924-2244(03)00064-5

Gallardo, R. Karina. 2024. “The Environmental Impacts of Agriculture: A Review.” International Review of Environmental
and Resource Economics 18(1–2): 165–235. https://doi.org/10.1561/101.00000166

Gorton, Matthew, Barbara Tocco, Ching‐Hua Yeh, and Monika Hartmann. 2021. “What Determines Consumers' Use of Eco‐
Labels? Taking a Close Look at Label Trust.” Ecological Economics 189: 107173. https://doi.org/10.1016/j.ecolecon.2021.
107173

Gott, Ryan C., and David R. Coyle. 2019. “Educated and Engaged Communicators Are Critical to Successful Integrated Pest
Management Adoption.” Journal of Integrated Pest Management 10(1): 35. https://doi.org/10.1093/jipm/pmz033

Govindasamy, Ramu, John Italia, and Adesoji Adelaja. 2001. “Predicting Willingness‐To‐Pay a Premium for Integrated Pest
Management Produce: A Logistic Approach.” Agricultural and Resource Economics Review 30(2): 151–9. https://doi.org/
10.1017/s106828050000109x

Greene, William H., and David A. Hensher. 2003. “A Latent Class Model for Discrete Choice Analysis: Contrasts With
Mixed Logit.” Transportation Research Part B: Methodological 37(8): 681–98. https://doi.org/10.1016/S0191-
2615(02)00046-2

Gvozdenac, Sonja, Boško Dedić, Sanja Mikić, Jelena Ovuka, and Dragana Miladinović. 2022. “Impact of Climate Change on
Integrated Pest Management Strategies.” In Climate Change and Agriculture, edited by N. Benkeblia. https://doi.org/10.
1002/9871119789789.ch14.

Hedlund, John, Stefano B. Longo, and Richard York. 2020. “Agriculture, Pesticide Use, and Economic Development: A
Global Examination (1990–2014).” Rural Sociology 85(2): 519–44. https://doi.org/10.1111/ruso.12303

Hensher, David A., John M. Rose, and Matthew J. Beck. 2012. “Are There Specific Design Elements of Choice Experiments
and Types of People That Influence Choice Response Certainty?” Journal of Choice Modelling 5(1): 77–97. https://doi.
org/10.1016/S1755-5345(13)70049-6

GALLARDO ET AL. | 503

 27692485, 2025, 4, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/jaa2.70030, W

iley O
nline L

ibrary on [20/01/2026]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://doi.org/10.1093/erae/jbt011
https://doi.org/10.1017/S106828050000318X
https://doi.org/10.1017/S106828050000318X
https://doi.org/10.1016/j.jebo.2011.08.009
https://doi.org/10.1093/jipm/pmz010
https://doi.org/10.1007/s13593-021-00689-w
https://doi.org/10.1080/10454440903415709
https://doi.org/10.1108/00070701211252101
https://doi.org/10.1016/S0140-6736(02)11204-9
https://doi.org/10.1007/s11248-021-00257-8
https://doi.org/10.1007/s11248-021-00257-8
https://doi.org/10.1016/j.envint.2012.08.001
https://doi.org/10.1287/mksc.1090.0508
https://doi.org/10.1287/mksc.1090.0508
https://doi.org/10.1093/erae/jbi025
https://doi.org/10.1016/S0924-2244(03)00064-5
https://doi.org/10.1561/101.00000166
https://doi.org/10.1016/j.ecolecon.2021.107173
https://doi.org/10.1016/j.ecolecon.2021.107173
https://doi.org/10.1093/jipm/pmz033
https://doi.org/10.1017/s106828050000109x
https://doi.org/10.1017/s106828050000109x
https://doi.org/10.1016/S0191-2615(02)00046-2
https://doi.org/10.1016/S0191-2615(02)00046-2
https://doi.org/10.1002/9871119789789.ch14
https://doi.org/10.1002/9871119789789.ch14
https://doi.org/10.1111/ruso.12303
https://doi.org/10.1016/S1755-5345(13)70049-6
https://doi.org/10.1016/S1755-5345(13)70049-6


Hernández, Antonio F., Tesifón Parrón, Aristidis M. Tsatsakis, Mar Requena, Raquel Alarcón, and Olga López‐Guarnido.
2013. “Toxic Effects of Pesticide Mixtures at a Molecular Level: Their Relevance to Human Health.” Toxicology 307:
136–45. https://doi.org/10.1016/j.tox.2012.06.009

Hollingsworth, Craig S., M. J. Paschall, Nancy L. Cohen, and William M. Coli. 1993. “Support in New England for
Certification and Labelling of Produce Grown Using Integrated Pest Management.” American Journal of Alternative
Agriculture 8(2): 78–84. https://doi.org/10.1017/S0889189300005014

Hu, Yang, Lisa A. House, and Zhifeng Gao. 2022. “How Do Consumers Respond to Labels for CRISPR (Gene‐Editing)?”
Food Policy 112: 102366. https://doi.org/10.1016/j.foodpol.2022.102366

Jones, Michael S., and Zachary S. Brown. 2023. “Food for Thought: Assessing the Consumer Welfare Impacts of Deploying
Irreversible, Landscape‐Scale Biotechnologies.” Food Policy 121: 102529. https://doi.org/10.1016/j.foodpol.2023.102529

Juhl, Hans Jørn, Morten H. J. Fenger, and John Thøgersen. 2017. “Will the Consistent Organic Food Consumer Step
Forward? An Empirical Analysis.” Journal of Consumer Research 44(3): 519–35. https://doi.org/10.1093/jcr/ucx052

Kim, Ki‐Hyun, Ehsanul Kabir, and Shamin Ara Jahan. 2017. “Exposure to Pesticides and the Associated Human Health
Effects.” Science of the Total Environment 575: 525–35. https://doi.org/10.1016/j.scitotenv.2016.09.009

Koch, Severine, Astrid Epp, Mark Lohmann, and Gaby‐Fleur Böl. 2017. “Pesticide Residues in Food: Attitudes, Beliefs, and
Misconceptions Among Conventional and Organic Consumers.” Journal of Food Protection 80(12): 2083–9. https://doi.
org/10.4315/0362-028X.JFP-17-104

Kunwar, Samrat B., Alok K. Bohara, and Jennifer Thacher. 2020. “Public Preference for River Restoration in the Danda Basin,
Nepal: A Choice Experiment Study.” Ecological Economics 175: 106690. https://doi.org/10.1016/j.ecolecon.2020.106690

Lamichhane, Jay Ram. 2017. “Pesticide Use and Risk Reduction in European Farming Systems With IPM: An Introduction to
the Special Issue.” Crop Protection 97: 1–6. https://doi.org/10.1016/j.cropro.2017.01.017

Lancaster, Kelvin J. 1966. “A New Approach to Consumer Theory.” Journal of Political Economy 74(2): 132–57. https://doi.
org/10.1086/259131

Li, Fang, Akihiko Yamamoto, Esther J. Belikoff, Amy Berger, Emily H. Griffith, and Maxwell J. Scott. 2021. “A Conditional
Female Lethal System for Genetic Suppression of the Global Fruit Crop Pestdrosophila Suzukii.” Pest Management
Science 77(11): 4915–22. https://doi.org/10.1002/ps.6530

Lin, Biing‐Hwan, Steven T. Yen, Chung L. Huang, and Travis A. Smith. 2009. “U.S. Demand for Organic and Conventional
Fresh Fruits: The Roles of Income and Price.” Sustainability 1(3): 464–78. https://doi.org/10.3390/su1030464

Loureiro, M. L., J. J. McCluskey, and R. C. Mittelhammer. 2001. “Assessing Consumer Preferences for Organic, Eco‐Labeled,
and Regular Apples.” Journal of Agricultural and Resource Economics 26(2): 404–16.

Loureiro, Maria L., Jill J. McCluskey, and Ron C. Mittelhammer. 2002. “Will Consumers Pay a Premium for Eco‐Labeled
Apples?” Journal of Consumer Affairs 36(2): 203–19. https://doi.org/10.1111/j.1745-6606.2002.tb00430.x

Louviere, Jordan J. 2006. “What You Don't Know Might Hurt You: Some Unresolved Issues In the Design and Analysis of
Discrete Choice Experiments.” Environmental and Resource Economics 34(1): 173–88. https://doi.org/10.1007/s10640-
005-4817-0

Louviere, J. J., D. A. Hensher, and J. D. Swait. 2000. Stated Choice Methods: Analysis and Applications. Cambridge: Cam-
bridge University Press.

Luckstead, Jeff, and Rodolfo M. Nayga Jr., Heather Snell. 2022. “U.S. Workers' Willingness to Accept Meatpacking Jobs Amid
the COVID‐19 Pandemic.” Journal of the Agricultural and Applied Economics Association 1(1): 47–60. https://doi.org/
10.1002/jaa2.8

Lusk, Jayson L., Jutta Roosen, and Andrea Bieberstein. 2014. “Consumer Acceptance of New Food Technologies: Causes and
Roots of Controversies.” Annual Review of Resource Economics 6(1): 381–405. https://doi.org/10.1146/annurev-
resource-100913-012735

Ma, X., R. Gallardo, E. Canales, A. Atucha, J. Zalapa, and M. Iorizzo. 2024a. “Would Consumers Accept CRISPR Fruit Crops
If the Benefit Has Health Implications? An Application to Cranberry Products.” Agricultural and Resource Economics
Review 53: 1–23. https://doi.org/10.1017/age.2023.38

Ma, X., R. K. Gallardo, E. Canales, and M. Iorizzo. 2024b. “Quality‐Related Descriptors to Increase Fresh Blueberries
Purchase—Evidence From a Basket‐Based Choice Experiment.” Journal of the Agricultural and Applied Economics
Association 3(2): 376–95. https://doi.org/10.1002/jaa2.118

Mahmood, I., S. R. Imadi, K. Shazadi, A. Gul, and K. R. Hakeem. 2016. “Effects of Pesticides on Environment.” In Plant, Soil
and Microbes: Volume 1: Implications in Crop Science, edited by K. Hakeem, M. Akhtar, and S. Abdullah, 253–69.
Cham: Springer. https://doi.org/10.1007/97833192745-313.

Marette, Stéphan, Anne‐Célia Disdier, and John C. Beghin. 2021. “A Comparison of E.U. and U.S. Consumers' Willingness to
Pay for Gene‐Edited Food: Evidence From Apples.” Appetite 159: 105064. https://doi.org/10.1016/j.appet.2020.105064

Marette, Stéphan, Antoine Messéan, and Guy Millet. 2012. “Consumers' Willingness to Pay for Eco‐Friendly Apples Under
Different Labels: Evidences From a Lab Experiment.” Food Policy 37(2): 151–61. https://doi.org/10.1016/j.foodpol.2011.
12.001

McFadden, Brandon R., Brittany N. Anderton, Kelly A. Davidson, and John C. Bernard. 2021. “The Effect of Scientific
Information and Narrative on Preferences for Possible Gene‐Edited Solutions for Citrus Greening.” Applied Economic
Perspectives and Policy 43(4): 1595–620. https://doi.org/10.1002/aepp.13154

504 | INTEGRATED PEST MANAGEMENT WILLINGNESS TO PAY

 27692485, 2025, 4, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/jaa2.70030, W

iley O
nline L

ibrary on [20/01/2026]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://doi.org/10.1016/j.tox.2012.06.009
https://doi.org/10.1017/S0889189300005014
https://doi.org/10.1016/j.foodpol.2022.102366
https://doi.org/10.1016/j.foodpol.2023.102529
https://doi.org/10.1093/jcr/ucx052
https://doi.org/10.1016/j.scitotenv.2016.09.009
https://doi.org/10.4315/0362-028X.JFP-17-104
https://doi.org/10.4315/0362-028X.JFP-17-104
https://doi.org/10.1016/j.ecolecon.2020.106690
https://doi.org/10.1016/j.cropro.2017.01.017
https://doi.org/10.1086/259131
https://doi.org/10.1086/259131
https://doi.org/10.1002/ps.6530
https://doi.org/10.3390/su1030464
https://doi.org/10.1111/j.1745-6606.2002.tb00430.x
https://doi.org/10.1007/s10640-005-4817-0
https://doi.org/10.1007/s10640-005-4817-0
https://doi.org/10.1002/jaa2.8
https://doi.org/10.1002/jaa2.8
https://doi.org/10.1146/annurev-resource-100913-012735
https://doi.org/10.1146/annurev-resource-100913-012735
https://doi.org/10.1017/age.2023.38
https://doi.org/10.1002/jaa2.118
https://doi.org/10.1007/97833192745-313
https://doi.org/10.1016/j.appet.2020.105064
https://doi.org/10.1016/j.foodpol.2011.12.001
https://doi.org/10.1016/j.foodpol.2011.12.001
https://doi.org/10.1002/aepp.13154


McFadden, Jonathan R., and Wallace E. Huffman. 2017. “Willingness‐to‐Pay for Natural, Organic, and Conventional Foods:
The Effects of Information and Meaningful Labels.” Food Policy 68: 214–32. https://doi.org/10.1016/j.foodpol.2017.
02.007

Misra, Sukant K., Chung L. Huang, and Stephen L. Ott. 1991. “Consumer Willingness to Pay for Pesticide‐Free Fresh
Produce.” Western Journal of Agricultural Economics: 218–27.

Moon, Wanki, Wojciech J. Florkowski, Bernhard Brückner, and Ilona Schonhof. 2002. “Willingness to Pay for Environmental
Practices: Implications for Eco‐Labeling.” Land Economics 78(1): 88–102. https://doi.org/10.2307/3146925

Muringai, Violet, Xiaoli Fan, and Ellen Goddard. 2020. “Canadian Consumer Acceptance of Gene‐Edited Versus Genetically
Modified Potatoes: A Choice Experiment Approach.” Canadian Journal of Agricultural Economics/Revue canadienne
d'agroeconomie 68(1): 47–63. https://doi.org/10.1111/cjag.12221

Murray, André D., Rosa K. Gallardo, and Anuradha Prakash. 2024. “Mexican Consumers' Attitudes Toward Irradiated and
Imported Apples.” Agribusiness 41: 694–718. https://doi.org/10.1002/agr.21922

Nagamangala Kanchiswamy, Chidananda, Daniel James Sargent, Riccardo Velasco, Massimo E. Maffei, and Mickael Malnoy.
2015. “Looking Forward to Genetically Edited Fruit Crops.” Trends in Biotechnology 33(2): 62–4. https://doi.org/10.
1016/j.tibtech.2014.07.003

Nehring, Richard, Craig Osteen, Seth J. Wechsler, Andrew Martin, Alex, Vialou, and Jorge Fernandez‐Cornejo. 2014.
“Pesticide Use in U.S. Agriculture: 21 Selected Crops, 1960–2008.” U.S. Department of Agriculture‐Economic Research
Service (USDA‐ERS) Economic Information Bulletin (124).

Nitzko, Sina, Enno Bahrs, and Achim Spiller. 2024. “Consumer Willingness to Pay for Pesticide‐Free Food Products with
Different Processing Degrees: Does Additional Information on Cultivation Have an Influence?” Farming System 2(1),
100059. https://doi.org/10.1016/j.farsys.2023.100059

Patrão Neves, Maria, and Christiane Druml. 2017. “Ethical Implications of Fighting Malaria With CRISPR/Cas9.” BMJ Global
Health 2(3): e000396. https://doi.org/10.1136/bmjgh-2017-000396

Pesticide Action Network North America. 2023. Breaking the Vicious Cycle of Pesticides and Climate Change With
Agroecology. https://twn.my/title2/susagri/2023/sa1050.htm

Petzoldt, C. H., and M. Shelton Anthony. 1998. “Ipm Labeling: Communicating With Consumers About Pest Man-
agement.” In 6th Australasian Applied Entomological Research Conference. Queensland, Australia: University of
Queensland.

Qaim, Matin. 2020. “Role of New Plant Breeding Technologies for Food Security and Sustainable Agricultural Development.”
Applied Economic Perspectives and Policy 42(2): 129–50. https://doi.org/10.1002/aepp.13044

Robinson, Claire, Christopher J. Portier, Aleksandra Čavoški, Robin Mesnage, Apolline Roger, Peter Clausing, Paul Whaley,
Hans Muilerman, and Angeliki Lyssimachou. 2020. “Achieving a High Level of Protection From Pesticides in Europe:
Problems With the Current Risk Assessment Procedure and Solutions.” European Journal of Risk Regulation 11(3):
450–80. https://doi.org/10.1017/err.2020.18

Sarrias, Mauricio, and Ricardo Daziano. 2017. “Multinomial Logit Models With Continuous and Discrete Individual Het-
erogeneity in R: the gmnl Package.” Journal of Statistical Software 79(2): 1–46. https://doi.org/10.18637/jss.v079.i02

Sharma, Anket, Vinod Kumar, Babar Shahzad, Mohsin Tanveer, Gagan Preet Singh Sidhu, Neha Handa,
Sukhmeen Kaur Kohli, et al. 2019. “Worldwide Pesticide Usage and Its Impacts on Ecosystem.” SN Applied Sciences
1(11): 1446. https://doi.org/10.1007/s42452-019-1485-1

Sheahan, Megan, Christopher B. Barrett, and Casey Goldvale. 2017. “Human Health and Pesticide Use in Sub‐Saharan
Africa.” Agricultural Economics 48(S1): 27–41. https://doi.org/10.1111/agec.12384

Shew, Aaron M., L. Lanier Nalley, Heather A. Snell, Rodolfo M. Nayga, and Bruce L. Dixon. 2018. “CRISPR Versus GMOs:
Public Acceptance and Valuation.” Global Food Security 19: 71–80. https://doi.org/10.1016/j.gfs.2018.10.005

Tait, Gabriella, Serhan Mermer, Dara Stockton, Jana Lee, Sabina Avosani, Antoine Abrieux, Gianfranco Anfora, et al. 2021.
“Drosophila Suzukii (Diptera: Drosophilidae): A Decade of Research Towards a Sustainable Integrated Pest Manage-
ment Program.” Journal of Economic Entomology 114(5): 1950–74. https://doi.org/10.1093/jee/toab158

Train, K. E. 2009. Discrete Choice Methods With Simulation. Cambridge: Cambridge University Press.
Tudi, Muyesaier, Huada Daniel Ruan, Li Wang, Jia Lyu, Ross Sadler, Des Connell, Cordia Chu, and Dung Tri Phung. 2021.

“Agriculture Development, Pesticide Application and Its Impact on the Environment.” International Journal of
Environmental Research and Public Health 18(3): 1112. https://doi.org/10.3390/ijerph18031112

U.N. Food and Agriculture Organization. 2020. Integrated Pest Management. https://www.fao.org/agriculture/crops/
thematic-sitemap/theme/pests/ipm/en/

U.S. Food and Drug Administration (2024). Food Irradiation: What You Need to Know. https://www.fda.gov/food/buy-
store-serve-safe-food/food-irradiation-what-you-need-know

U.S. Department of Agriculture. (Agricultural Marketing Service 2024) Weekly Advertised Fruit and Vegetables Retail Prices.
https://www.marketnews.usda.gov/mnp/fv-report-retail?category=retail&portal=fv&startIndex=1&class=ALL&region=
NATIONAL&organic=ALL&commodity=ALL&reportConfig=true&dr=1&repType=wiz&step2=true&run=Run&type=
retail&locChoose=locState&commodityClass=allcommodity

U.S. Environmental Protection Agency. 2024. Introduction to Integrated Pest Management. https://www.epa.gov/ipm/
introduction-integrated-pest-management

GALLARDO ET AL. | 505

 27692485, 2025, 4, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/jaa2.70030, W

iley O
nline L

ibrary on [20/01/2026]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://doi.org/10.1016/j.foodpol.2017.02.007
https://doi.org/10.1016/j.foodpol.2017.02.007
https://doi.org/10.2307/3146925
https://doi.org/10.1111/cjag.12221
https://doi.org/10.1002/agr.21922
https://doi.org/10.1016/j.tibtech.2014.07.003
https://doi.org/10.1016/j.tibtech.2014.07.003
https://doi.org/10.1016/j.farsys.2023.100059
https://doi.org/10.1136/bmjgh-2017-000396
https://twn.my/title2/susagri/2023/sa1050.htm
https://doi.org/10.1002/aepp.13044
https://doi.org/10.1017/err.2020.18
https://doi.org/10.18637/jss.v079.i02
https://doi.org/10.1007/s42452-019-1485-1
https://doi.org/10.1111/agec.12384
https://doi.org/10.1016/j.gfs.2018.10.005
https://doi.org/10.1093/jee/toab158
https://doi.org/10.3390/ijerph18031112
https://www.fao.org/agriculture/crops/thematic-sitemap/theme/pests/ipm/en/
https://www.fao.org/agriculture/crops/thematic-sitemap/theme/pests/ipm/en/
https://www.fda.gov/food/buy-store-serve-safe-food/food-irradiation-what-you-need-know
https://www.fda.gov/food/buy-store-serve-safe-food/food-irradiation-what-you-need-know
https://www.marketnews.usda.gov/mnp/fv-report-retail?category=retail%26portal=fv%26startIndex=1%26class=ALL%26region=NATIONAL%26organic=ALL%26commodity=ALL%26reportConfig=true%26dr=1%26repType=wiz%26step2=true%26run=Run%26type=retail%26locChoose=locState%26commodityClass=allcommodity
https://www.marketnews.usda.gov/mnp/fv-report-retail?category=retail%26portal=fv%26startIndex=1%26class=ALL%26region=NATIONAL%26organic=ALL%26commodity=ALL%26reportConfig=true%26dr=1%26repType=wiz%26step2=true%26run=Run%26type=retail%26locChoose=locState%26commodityClass=allcommodity
https://www.marketnews.usda.gov/mnp/fv-report-retail?category=retail%26portal=fv%26startIndex=1%26class=ALL%26region=NATIONAL%26organic=ALL%26commodity=ALL%26reportConfig=true%26dr=1%26repType=wiz%26step2=true%26run=Run%26type=retail%26locChoose=locState%26commodityClass=allcommodity
https://www.epa.gov/ipm/introduction-integrated-pest-management
https://www.epa.gov/ipm/introduction-integrated-pest-management


Uddin, Azhar, and R. Karina Gallardo. 2021. “Consumers' Willingness to Pay for Organic, Clean Label, and Processed With a
New Food Technology: An Application to Ready Meals.” International Food and Agribusiness Management Review
24(3): 563–80. https://doi.org/10.22434/IFAMR2020.0127

Uddin, Azhar, R. Karina Gallardo, Bradley Rickard, Julian Alston, and Olena Sambucci. 2022. “Consumer Acceptance of New
Plant‐Breeding Technologies: An Application to the Use of Gene Editing in Fresh Table Grapes.” PLoS One 17(12),
e0270792. https://doi.org/10.1371/journal.pone.0270792

Underhill, S. F., and Enrique. 1993. “Consumer Preferences for Non‐Conventionally Grown Produce.” Cornell Agricultural
Economics Staff Paper 07: 93.

van Doorn, Jenny, and Peter C. Verhoef. 2011. “Willingness to Pay for Organic Products: Differences Between Virtue and
Vice Foods.” International Journal of Research in Marketing 28(3): 167–80. https://doi.org/10.1016/j.ijresmar.2011.
02.005

Voytas, Daniel F., and Caixia Gao. 2014. “Precision Genome Engineering and Agriculture: Opportunities and Regulatory
Challenges.” PLoS Biol 12(6), e1001877. https://doi.org/10.1371/journal.pbio.1001877

Watanabe, Daiki, Yoko Saito, Mai Tsuda, and Ryo Ohsawa. 2020. “Increased Awareness and Decreased Acceptance of
Genome‐Editing Technology: The Impact of the Chinese Twin Babies.” PLOS ONE 15(9): e0238128. https://doi.org/10.
1371/journal.pone.0238128

Yang, Yang, and Jill E. Hobbs. 2020. “The Power of Stories: Narratives and Information Framing Effects in Science Com-
munication.” American Journal of Agricultural Economics 102(4): 1271–96. https://doi.org/10.1002/ajae.12078

Zhang, Feng, Chung L. Huang, Biing‐Hwan Lin, and James E. Epperson. 2008. “Modeling Fresh Organic Produce Con-
sumption with Scanner Data: A Generalized Double Hurdle Model Approach.” Agribusiness 24(4): 510–22. https://doi.
org/10.1002/agr.20176

Zheng, Xibei, Chengyan Yue, Karina Gallardo, Vicki McCracken, James Luby, and Jim McFerson. 2016. “What Attributes
Are Consumers Looking for in Sweet Cherries? Evidence from Choice Experiments.” Agricultural and Resource
Economics Review 45(1): 124–42. https://doi.org/10.1017/age.2016.13

SUPPORTING INFORMATION
Additional supporting information can be found online in the Supporting Information section at
the end of this article.

How to cite this article: Gallardo, R. Karina, Xueying Ma, Suzette P. Galinato, and Tobin
Northfield. 2025. “Unlocking Consumer Preferences: Estimating the Willingness to Pay for
Integrated Pest Management Practices.” Journal of the Agricultural and Applied Economics
Association 4: 483–506. https://doi.org/10.1002/jaa2.70030

506 | INTEGRATED PEST MANAGEMENT WILLINGNESS TO PAY

 27692485, 2025, 4, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/jaa2.70030, W

iley O
nline L

ibrary on [20/01/2026]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://doi.org/10.22434/IFAMR2020.0127
https://doi.org/10.1371/journal.pone.0270792
https://doi.org/10.1016/j.ijresmar.2011.02.005
https://doi.org/10.1016/j.ijresmar.2011.02.005
https://doi.org/10.1371/journal.pbio.1001877
https://doi.org/10.1371/journal.pone.0238128
https://doi.org/10.1371/journal.pone.0238128
https://doi.org/10.1002/ajae.12078
https://doi.org/10.1002/agr.20176
https://doi.org/10.1002/agr.20176
https://doi.org/10.1017/age.2016.13
https://doi.org/10.1002/jaa2.70030

	Unlocking consumer preferences: Estimating the willingness to pay for integrated pest management practices
	1 INTRODUCTION
	1.1 Background

	2 LITERATURE REVIEW
	3 METHODS
	3.1 Data collection
	3.2 Experimental design
	3.3 Empirical methodology
	3.4 Latent class model

	4 RESULTS
	4.1 Sociodemographic results
	4.2 Respondents' characteristics on food consumption and IPM/climate change perceptions
	4.3 WTP results
	4.4 Heterogeneity in responses

	5 CONCLUSIONS
	ACKNOWLEDGMENTS
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT
	ORCID
	REFERENCES
	SUPPORTING INFORMATION




