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Abstract

Determination of the right price is vital for the success of newly developed food products. This study
examined the market prices and their determinants for five ready-to-cook catfish products: Panko
Breaded Standard Strips (PBSS), Panko Breaded Standard Fillet (PBSF), Panko Breaded Delacata Fillet
(PBDEF), Sriracha Marinated Delacata Fillet (SMDF), and Sesame-Ginger Marinated Delacata Fillet
(SGMDFEF). Market prices were derived using Vickrey's second-price auction, where the second-
highest bid represents the market price. We analyzed experimental auction data from 121 consumers
with a logit model to estimate the probability of offering the market price based on product sensory
attributes, socio-demographic characteristics of the participants, and competition level (panel size).
Consumers' willingness-to-pay (WTP) was elicited in two rounds: before tasting (visual evaluation)
and after tasting (organoleptic evaluation) the products. Breaded products received higher market
prices than marinated products, with PBDF ranked highest. Sensory traits, especially taste, along with
income, education, and grocery shopping involvement, significantly influenced the market price
formation. Increased competition elevated the market prices. Both product features and consumer
characteristics strongly affect market price outcomes, and experimental auctions provide a robust
tool for understanding consumer behavior toward newly developed food products.

Keywords: catfish products; Vickrey auction; willingness to pay; market price

1. Introduction

Consumers continuously make choices about which food products to purchase, often comparing
available alternatives or relying on prior experiences when only one option is available [1]. These
choices are shaped by both external and internal processes in the consumer's mind, particularly the
type and quality of information available. For most food products, however, consumers rarely
possess complete information. While prices are observable, quality, especially sensory attributes such
as taste or texture, is more difficult to obtain [2,3]. Consequently, food purchasing behavior reflects
the combined influence of product properties, socio-demographic characteristics such as age,
household size, and income, as well as broader market conditions [4-6]. Personal traits, including
psychological and physiological factors, further shape preferences and needs that drive individual
choices [7,8].

Given this complexity, no single framework fully explains consumer food choice [9]. Kotler and
Keller's [10] five-stage buying process, for example, highlights structured steps—problem
recognition, information search, evaluation, purchase, and post-purchase evaluation. In contrast,
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behavioral scholars emphasize heuristics, noting that consumers often rely on simplified decision
rules based on salient product attributes [11,12]. More recently, researchers have integrated sensory
science and applied economics to capture the interplay between psychological and behavioral drivers
of food choice [9,13-15].

From a producer's and processors' perspective, accurate price determination is central to market
success. Consumer's willingness to pay (WTP) can be measured in two ways: 1) the revealed
preference method (actual market data or experiments) and 2) the stated preference method (direct
or indirect consumer surveys) [16]. Traditional stated preference methods, such as contingent
valuation or choice experiments, often overestimate willingness to pay (WTP) because they are not
incentive compatible. Many seafood studies also relied on scanner data to estimate demand [4,17-
20], which provides valuable but limited insights, particularly when consumers encounter novel
products or sensory experiences.

Researchers have been conducting experimental auctions to study consumer behavior.
Numerous studies confirm the usefulness of experimental auctions in eliciting consumer WTP for
food products [21-26], and evidence suggests that auction behavior is consistent with economic
theory [27]. Even within auction studies, reliance on average bids as a proxy for market price is
problematic. Average bids can be distorted by overbidding or underbidding behavior, thereby
misrepresenting actual market-clearing prices. Previous analyses of experimental auction data on
ready-to-cook catfish products [28-30], safer fish [31], followed this convention, generating valuable
insights into consumer WTP but overlooking the fact that in Vickrey auctions, transactions occur at
the second-highest bid, not the mean. Ignoring this distinction risks mischaracterizing how prices
form in practice.

The market price (i.e., second-highest bid in Vickrey's auction) addresses this issue. It reflects
the market-clearing price better than the average bid, aligning more closely with real-world dynamics
[32]. In Vickrey's auction, the highest bidder wins but pays the second-highest bid. Because the
winning price does not depend on one's own bid, participants are incentivized to reveal their true
valuation. This study seeks to address that gap by examining how market prices form under Vickrey
second-price auctions and by exploring how sensory experience shapes consumers' WTP for the
market price for five newly developed ready-to-cook catfish products: Panko Breaded Standard
Strips (PBSS), Panko Breaded Standard Fillet (PBSF), Panko Breaded Delacata Fillet (PBDF), Sriracha
Marinated Delacata Fillet (SMDF), and Sesame-Ginger Marinated Delacata Fillet (SGMDF). The three
panko-breaded products (differing in weight (size) and fillet type) are ready-to-bake products, and
two marinated items (differentiated by sauce) are ready-to-microwave products. These products are
developed by the University of Arkansas at Pine Bluff, in collaboration with the USDA-ARS Food
Processing and Sensory Quality Research Lab in New Orleans and Texas State University. Deb et al.
(2020) and Bland et al. (2021) reported the product details, including their preparation processes,
proximate composition, nutritional attributes, and consumer sensory evaluations. In the first round,
participants bid without tasting, reflecting purchase decisions based on appearance and expectations.
In the second round, participants bid after tasting, allowing observation of how direct experience
altered WTP. This design provides insights into the factors driving initial purchase (trial) and
influencing long-term consumer acceptance and repeat purchasing behavior.

The primary objective of this study is to examine how market prices for innovative food products
are formed in experimental auctions and to identify the underlying factors that drive both market-
clearing prices and consumers' willingness to pay the market price. Since the Vickrey auction
determines the transaction price based on the second-highest bid, this mechanism provides a unique
opportunity to disentangle individual valuations from the actual market price that producers can
expect. To achieve this, we model the determinants of market price formation by incorporating
consumer characteristics, product attributes, and contextual factors such as previous purchasing
experience and sensory perceptions. At the same time, we investigate how these factors influence
consumers' willingness to pay at the established market price, thereby linking individual demand
behavior with market-level outcomes. This study provides a rigorous framework for understanding
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price dynamics in emerging food markets by integrating econometric analysis with applied market
insights. It offers actionable insights for producers seeking to optimize pricing strategies for
successful product introduction.

2. Materials and Methods

We have used data from 121 catfish consumers from Arkansas, generated through Vickrey's
second-price auctions of five ready-to-cook catfish products, to accomplish our objectives.
Experimental auctions were conducted in 18 auction sessions, which can be considered as 18 panels
of consumers. The number of participants (panelists) in the auction sessions ranged between 3 and
11. Ninety-two catfish consumers participated in 14 auction sessions conducted in Pine Bluff. On the
other hand, 29 catfish consumers attended four sessions held in Lonoke, Arkansas. Participation in
the auctions was skewed toward African American and Asian populations, compared to national and
state (Arkansas) demographics. According to the U.S. Census Bureau [33], the racial composition of
the U.S. (Arkansas) population is 13.6% (15.7%) African American, 58.9% (71.0%) Caucasian, 6.3%
(1.8%) Asian, 18.9% (8.5%) Hispanic, and 19.3% (9.1%) other races. This discrepancy between our
sample and the broader population is a limitation of our study for the generalizability of the results.
To address this issue, we incorporated a dummy for African Americans into our econometric model,
allowing us to control for racial differences and produce generalizable results.

The five ready-to-cook catfish products were developed at the Food Processing and Sensory
Quality Research Unit of the USDA-ARS Southern Regional Research Center (SSRC) in New Orleans,
Louisiana. These are: Panko Breaded Standard Strips (PBSS), Panko Breaded Standard Fillet (PBSF),
Panko Breaded Delacata Fillet (PBDF), Sriracha Marinated Delacata Fillet (SMDF), and Sesame-
Ginger Marinated Delacata Fillet (SGMDF). Panko breaded products are ready-to-bake products, and
marinated products are ready-to-microwave products. Two breaded products (PBSS and PBSF)
were prepared from standard fillet, and all other products were prepared from Delacata fillet. The
weight of a packet of PBSS was 80 gm (2.8 oz), and all other products weighed 110 gm (3.8 oz).
Delacata fillet is considered a premium product — a thick fillet that has undergone deep skinning,
resulting in less skin and the skin fat layer, and a more uniform color and a superior appearance.
PBSF and PBDF differ only in terms of the fillet (Standard vs Delacata), while SMDF and SGMDF
differ only in terms of marination (sriracha vs sesame-ginger). Detailed information about the
products, development process, product characteristics, proximate composition, nutritional
attributes, and consumer sensory evaluations is reported in Bland et al. [34] and Deb et al. [29].

2.1. Experimental Auction Protocol

In this study, we have used data generated by Deb et al. [29], which elaborates on the data
generation procedure, experimental protocols, and all related information in detail. For the sake of
completeness, we have summarized it here. Catfish consumers likely to participate in the
experimental auctions were invited through announcements in the class, visiting nearby catfish
restaurants, and contacting regular customers of UAPB fish sales. More people were invited through
email and advertisements on social media. Each participant was paid $20 for attending the event,
which was facilitated to cover their transportation and incidental costs, who came from nearby and
faraway places (up to 30 miles away from the venue) to attend the auction events.

Upon arriving at the experimental laboratories, participants were requested to register for the
auctions. They were given a unique identification number to maintain anonymity. Then, the
participants took seats and watched a short video (five minutes) about the newly developed
convenient catfish products. The video featured the convenient catfish products, ingredients used,
preparation process, and suggested cooking methods. The video also described Vickrey's second-
price auction. To avoid the possible influence of peers in the bids, participants were requested not to
communicate with each other until the auctions were completed and they had complied with our
request. Immediately after the video session, participants were trained on how to bid in an auction
using candy bars and were asked to answer questions for a sensory evaluation. The real auctions took
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place in the following steps: (i) participants saw the product, (ii) completed the sensory evaluation,
and (iii) submitted a bid in dollars per packet of newly developed convenient catfish products. After
the training, participants were guided to the auction room for two rounds of real auctions. In the first
round, participants placed bids based on the products' visual attributes—appearance, color,
glossiness, and serving size. In the second round, they bid based on sensory evaluations after tasting
the products. All participants took part in both rounds. Adhikari et al. [28] reported the findings on
the participants' average WTP from the first round. The results from the second round about the
participants' average WTP are presented in Khanal et al. [30]. The present study identified the market
price offered by the auction participants before and after tasting the catfish products and factors
(product characteristics, socioeconomic background of the auction participants, and competition
level in auctions) influencing them to offer the market price.

Convenient catfish products were characterized through sensory analysis of visual sensory
attributes (appearance, color, glossiness, and serving size) and organoleptic sensory attributes (smell,
taste, texture, oiliness, juiciness, and saltiness). Sensory evaluations of the products were carried out
with the help of two types of scales: a five-point Likert scale and a five-point "Just About Right (JAR)"
scale. Product appearance, color, smell, taste, and texture were evaluated with the Likert scale as: 1=
like not at all, 2= like slightly, 3= like somewhat, 4= like very much, and 5= like extremely. On the
other hand, glossiness, serving size, oiliness, juiciness, and saltiness of the product were evaluated
with the "Just About Right (JAR)" scale as: 1= much too low, 2= little too low, 3= just about right, 4=
little too high, and 5= much too high. For analysis in this study, we have reconstructed the JAR
response into two categories: JAR =1 (for all responses that indicated 3, i.e., just about right), and JAR
=0, otherwise. Participants finally provided an overall liking score for the products on a nine-point
hedonic scale from 1 to 9 (1 = dislike extremely, and 9 = like extremely). Consumers’ WTP was
measured in US$ per packet of ready-to-cook catfish products.

After completing the auction for one product, participants went for another. They continued
until each participant saw, evaluated, and bid for all five products. Participants also provided their
socioeconomic information through a self-administered questionnaire immediately after the
auctions. Winners and market prices, i.e., the second-highest price in the auctions, were announced
after all the individual auctions were completed. Therefore, each auction had at least one winner and
one market price in every panel.

2.2. Market Price and Market Demand of Catfish Products

At the start of every session, panelists were informed that they could bid zero for a product if
they did not want to buy it on that day, irrespective of their acceptance rating for the product. Most
of the panelists submitted positive bids; however, some panelists did not win any of the products
because their bids were never higher than the market price (i.e., second-highest price in that auction
session). During the first round (before tasting the products), 36.2% of the panelists were willing to
pay to the tune of the market price at least for one product. During the second round (after tasting
the products), 35.4% of the panelists' WTP was at the level of the market price at least for one product.

If a sealed bid Vickrey auction is truly demand-revealing, the principles of consumers' demand
should hold true in a second-price auction [27,32]. Studies dealing with catfish products have shown
that sales of catfish products depend on product characteristics such as product form and size [35,36],
consumer characteristics such as ethnicity and family size [37-40] and market environment, such as
substitute fish prices, income, advertising, expenditures on food at home and away from home
[37,38,41], and region [35].

Empirical studies have shown that product characteristics, consumer characteristics, and the
market environment determine prices of catfish products at different levels of the seafood supply
chain: at the harvest level [42,43], the wholesale level [44] and the retail price in the supermarket [4].
These studies have found that the attributes and their values differ at different levels in the chain, but
these are the main factors influencing price. Based on the insights from existing literature, we have
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assumed that market prices of catfish products in the auctions (the second-highest price) are
determined by product characteristics, consumer characteristics, and the market environment.

We employed a binary logit regression model to examine the market price determinants for
ready-to-cook catfish products. The model was selected because the dependent variable is
dichotomous, capturing whether an individual participant's bid was at or above the market price
(coded as 1) or below the market price (coded as 0). The "market price" was operationalized as the
second-highest bid in the Vickrey auction, which serves as the transaction price in incentive-
compatible auction settings.

The binary logit model estimates the probability that a participant’s bid equals or exceeds the
market price as a function of explanatory variables. Formally, the model is specified as:

Logit (P)=In (;=5) = Bo + Bu Xui +B2 Xai+ =+ B X oo (1)

where P; denotes the probability that the bid of individual 7 is at or above the market price, S,
is the intercept, B; are the coefficients, and Xj; represent explanatory variables. The explanatory
variables comprised three sets of factors. First, product attributes included both visual (e.g.,
appearance, glossiness, serving style) and organoleptic sensory characteristics (e.g., smell, taste,
texture, crispiness, saltiness, oiliness, and juiciness). Second, socioeconomic and demographic
characteristics of the participants, such as age, gender, education level, race, income, and fish
consumption habits, were included to capture heterogeneity in consumer preferences. Third, the
market environment (panel size) was added to account for the competitive dynamics of the auction
process.

The logit model estimates the probability that a participant bids at or above the market price

given these explanatory variables. The probability function for the binary outcome is expressed as:
exp(Bo+ P X1i+Bo Xoi ¥+ B Xud) (2)

1+exp(Bo + B1 X1 +B2 Xai + -+ + Br Xii)

To facilitate interpretation, marginal effects were computed for each explanatory variable,

i

showing the change in the probability of bidding at or above market price with respect to a unit
change in the predictor. The analysis was conducted separately for before tasting (appearance-based
valuation) and after tasting (organoleptic sensory-based valuation), allowing us to capture
differences between expectation-driven and experience-driven willingness to pay.

According to the principles of consumer demand, we hypothesized that an increase in average
rating for product characteristics and panel size should increase the market price if there is no change

in supply.
3. Results

3.1. Basic Characteristics of the Participants

Out of the 121 auction participants, most of the participants were African Americans (47%), half
of the participants (50%) had frequent fish consumption habits of eating fish at least once a week,
one-fourth of the participants were younger (aged <21 years), and 29% participants had an annual
household income $60,000 or more.

3.2. Sensory Evaluation of the Ready-to-Cook Catfish Products

Participants' evaluations of visual and organoleptic attributes of the ready-to-cook catfish
products revealed valuable insights (Table 1). Appearance, color, smell, taste, and in-mouth texture
of the products were evaluated through a Likert scale in a 1 to 5 rating scale (1 indicating that the
product attribute is not liked at all, and 5 indicating that this attribute is extremely liked). Therefore,
an average rating of more than 2.50 for any of these attributes indicates that the majority of the auction
participants rated the corresponding attribute favorably. The average score for the above-mentioned
characteristics ranged between 3.34 and 3.82 for the panko breaded products, indicating that most of
the auction participants liked these attributes of breaded products. For the marinated products, the
majority of the participants liked the taste, smell, and texture, but did not like the appearance and
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color of these products. PBDF received the most favorable rating for appearance (3.61), color (3.54),
smell (3.68), taste (3.82), and texture (3.70).

Attributes assessed on the Just About Right (JAR) scale revealed further insights. Most
participants rated all breaded products favorably for glossiness, serving size, oiliness, and juiciness.
About three-fifths of the participants opined that the saltiness of PBDF was just about right. In
contrast, slightly more than half of the participants viewed the saltiness of PBSF as at the optimum
level. Only 45.5% of the participants rated the saltiness of PBSS as just about right. Most participants
rated the breaded products' crispiness unfavorably, except for PBSS. In the case of the marinated
products, the majority of the participants rated the oiliness and juiciness of both SMDF and SGMDF
as just about right. The majority of the participants opined that the glossiness of both marinated
products failed to attain the JAR level. More than half of the participants (54.5%) rated the saltiness
of SMDF as optimum, but only 48.8% found that saltiness was either less or more than their desired
level. PBDF demonstrated the most favorable consumer ratings for both visual and organoleptic
sensory dimensions. The average value of the “overall liking” score was highest for PBDF (6.8),
followed by PBSS (6.2), PBSF (6.0), SMDF (5.7), and SGMDF (5.5). All the catfish products were
accepted with “overall liking” scores greater than 5.

Table 1. Sensory evaluation ratings of the ready-to-cook catfish products.

Participants PBSS PBSF PBDF SMDF SGMDF
Rating

Appearance score (1to  3.34 3.34 3.61 2.26 1.80

5) (0.84) (0.87) (0.80) (1.14) (0.98)

Color score (1 to 5) 3.46 3.45 3.54 2.45 1.81
(0.82) (0.94) (0.91) (1.22) (0.93)

Smell score (1 to 5) 3.43 3.35 3.68 3.33 3.22
(0.81) (0.74) (0.86) (0.85) (0.95)

Taste score (1 to 5) 3.54 3.36 3.82 3.38 3.31
(0.96) (1.02) (0.84) (1.03) (1.04)

Texture score (1 to 5) 3.63 3.51 3.70 3.27 3.31
(0.85) (0.88) (0.92) (1.00) (1.04)

Glossiness JAR 69.4 70.2 73.6 479 33.9

(% of participants)

Serving size JAR 55.4 73.6 73.6 63.6 66.9

(% of participants)

Crispiness JAR 52.9 45.5 421 NA NA

(% of participants)

Saltiness JAR 45.5 52.9 59.5 54.5 48.8

(% of participants)

Oiliness JAR 71.9 74.4 85.1 68.6 61.2

(% of participants)

Juiciness JAR 71.9 71.1 77.7 58.7 64.5

(% of participants)

Opverall liking score 6.22 5.98 6.77 5.70 5.51

(1to9) (1.80) (1.92) (1.51) (2.01) (2.11)

Appearance score (1to  3.34 3.34 3.61 2.26 1.80

5) (0.84) (0.87) (0.80) (1.14) (0.98)

Color score (1 to 5) 3.46 3.45 3.54 2.45 1.81
(0.82) (0.94) (0.91) (1.22) (0.93)
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Note: Standard deviations are reported in parentheses. PBSS = Panko Breaded Standard Strips, PBSF = Panko
Breaded Standard Fillet, PBDF = Panko Breaded Delacata Fillet, SMDEF = Sriracha Marinated Delacata Fillet,
SGMDF = Sesame-Ginger Marinated Delacata Fillet.

Source: Authors' calculation.

3.3. Market Price for Ready-to-Cook Catfish Products

The average market prices for all products and the mean market prices for each panel size before
and after tasting the products are reported in Tables 2 and 3. Before tasting the products, the average
market price was the highest for Panko Breaded Delacata Fillet ($4.45 per packet), followed by Panko
Breaded Standard Fillet ($4.19), Panko Breaded Standard Strips ($3.60), Sriracha Marinated Delacata
Fillet ($3.33), and Sesame-Ginger Marinated Delacata Fillet ($3.10). After tasting the products, the
average market price was the highest for Panko Breaded Delacata Fillet ($4.43 per packet), followed
by Sesame-Ginger Marinated Delacata Fillet ($3.81), Panko Breaded Standard Strips ($3.40), Panko
Breaded Standard Fillet ($3.36), and Sriracha Marinated Delacata Fillet ($3.36).

The average market prices are summarized and presented in Table 4. Before tasting the products,
the market price for one packet of catfish product was highest for PBDF ($4.45 per packet), followed
by PBSF ($4.19), PBSS ($3.60), SMDF ($3.33), and SGMDF ($3.10). On the other hand, after tasting the
products, the average WTP was highest for PBDF ($4.43), followed by = SGMDF ($3.81), PBSS
($3.40), PBSF ($3.36), and SMDF ($3.36). Figure 1 showed that market prices were significantly
different (P< 0.05) between before and after product tasting only for both PBSF and SGMDF, where
participants bid lower for PBSF and higher for SGMDF after tasting the product.

Generally, panko breaded catfish products were liked by the consumers in our study. It
coincides with the fact that auction participants were used to consuming fried catfish products, and
the baked breaded catfish products appeared more like the fried catfish. Participants were less
accepting of the marinated catfish products cooked in a microwave. The marinated products' visual
sensory attributes rating and WTP were also lower. This clearly indicates that Panko breaded catfish
products are more likely to succeed in the market than the marinated ones before tasting them.
However, after tasting the products, participants raised their bid for marinated products and lowered
their bid for breaded products, indicating that they liked the taste of marinated products.

Table 2. Average market prices ($/packet) of ready-to-cook catfish products before tasting (Round I).

Panel size2 Number of Average market price for the product (before tasting)
Observations”™ g o g PBSF PBDF SMDF SGMDF
(80 gm) (110 gm) (110 gm) (110 gm) (110 gm)
3 1 2.25 3.00 3.50 2.50 2.00
(NA) (NA) (NA) (NA) (NA)
4 3 433 4.50 455 2.19 3.18
(2.31) (1.32) (2.21) (0.65) (0.99)
5 2 2.63 3.13 3.00 2.50 2.50
(0.88) (0.53 (0.70) (0.71) (0.71)
6 4 3.44 3.75 3.88 3.81 2.69
(1.26) (1.50) (1.09) (0.55) (0.85)
7 1 5.00 5.00 5.00 1.10 1.50
(NA) (NA) (NA) (NA) (NA)
8 2 2.88 3.75 5.00 3.50 425
(0.18) (0.35) (1.41) (0.71) (1.06)
9 2 3.38 4.50 4.38 4.50 3.75
(0.88) (0.00) (0.88) (0.71) (0.35)
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10 2 4.50 4.63 5.33 4.75 4.00
(0.71) (0.53) (0.46) (0.35) (0.00)
11 1 411 7.00 7.00 4.00 3.00
(NA) (NA) (NA) (NA) (NA)
All Panels 18 3.60 4.19 4.45 3.33 3.10
(1.28) (1.22) (1.38) (1.15) (0.98)

Note: Standard deviations are reported in parentheses. PBSS = Panko Breaded Standard Strips, PBSF = Panko
Breaded Standard Fillet, PBDF = Panko Breaded Delacata Fillet, SMDF = Sriracha Marinated Delacata Fillet,
SGMDF = Sesame-Ginger Marinated Delacata Fillet.

2Panel size is equal to the number of consumers in each panel.
® Number of observations is equal to the number of panels of the same panel size.

Source: Authors' calculation.

Table 3. Average market prices ($/packet) of ready-to-cook catfish products after tasting (Round II).

Panel size> Number of Average market price for the product (before tasting)
Observations” ™, pes PBSF PBDF SMDF  SGMDF
(80 gm) (110 gm) (110 gm) (110 gm) (110 gm)

3 1 1.50 3.00 3.50 2.50 2.00
(NA) (NA) (NA) (NA) (NA)

4 3 2.66 2.00 3.50 2.46 4.17
(2.08) (1.00) (1.32) (0.50) (2.02)

5 2 2.63 3.00 3.13 2.08 2.50
(1.24) (0.71) (0.88) 0.11) (0.71)

6 4 2.94 2.81 3.75 3.19 3.69
(0.97) (1.25) (1.32) (0.94) (0.94)

7 1 5.00 3.00 5.00 2.00 3.00
(NA) (NA) (NA) (NA) (NA)

8 2 3.75 3.50 4.50 3.88 3.75
(1.06) (0.71) (0.71) (0.18) (1.06)

9 2 2.88 3.13 4.00 3.00 3.50
(0.53) (0.88) (0.00) (0.00) (0.71)

10 2 5.75 5.00 6.78 6.00 4.94
(0.35) (0.01) (1.73) (0.00) (1.33)

11 1 5.00 8.00 8.99 6.00 7.00
(NA) (NA) (NA) (NA) (NA)

All Panels 18 3.40 3.36 4.43 3.36 3.81
(1.51) (1.59) (1.79) (1.40) (1.44)

Note: Standard deviations are reported in parentheses. PBSS = Panko Breaded Standard Strips, PBSF = Panko
Breaded Standard Fillet, PBDF = Panko Breaded Delacata Fillet, SMDF = Sriracha Marinated Delacata Fillet,
SGMDF = Sesame-Ginger Marinated Delacata Fillet.

2 Panel size is equal to the number of consumers in each panel.
> Number of observations is equal to the number of panels of the same panel size.

Source: Authors' calculation.
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Table 4. Summary statistics of market price ($/packet) revealed through auctions before and after tasting the

ready-to-cook catfish products.

Market Price in Round I Market Price in Round
Products (Before tasting) II
(After tasting)
Mean SD Mean SD
PBSS (80 gm) 3.60 1.28 3.40 1.51
PBSF (110 gm) 4.19 1.22 3.36 1.59
PBDF (110 gm) 4.45 1.38 443 1.79
SMDF (110 gm) 3.33 1.15 3.36 1.40
SGMDEF(110 gm) 3.10 0.98 3.81 1.44

Note: Total number of participants = 121. PBSS = Panko breaded standard catfish strips, PBSF = Panko breaded
standard catfish fillet, PBDF = Panko breaded standard catfish fillet, SMDF = Sriracha marinated delacata catfish
fillet, and SMGDF = Sesame-ginger marinated delacata catfish fillet.

5.00

= a
450 a [ ¥

L b

4.00 el

| a b a g I
3.50 1 T T—T a

l 1
3.00
2.50
B MarketPrice-BeforeTasting
D 200 MarketPrice-AfterTasting

1.50
1.00
0.50
0.00

PBSS PBSF PBDF SMDF SGMDF

age Market Price ($)

Aver

Ready-to-Cook Catfish Products

Figure 1. Average market price ($/packet) determined through experimental auctions for different catfish
products before and after tasting. Different letters in the graph indicate a significant difference (p < 0.05) between

WTP before and after tasting the same product.

3.4. Factors Influencing Market Price

Table 5 reports the marginal effects from logit regressions predicting the probability that
participants bid at or above the market price for ready-to-cook catfish products, before and after
tasting. Pairwise correlation between relative ratings of the products and consumers' characteristics
is reported in Appendix Table Al. Before tasting, appearance significantly increased the likelihood
of bidding above market price (p<0.01), highlighting the importance of visual cues in shaping initial
willingness to pay. Glossiness at a "just-about-right" (JAR) level was also a consistent positive driver
both before and after tasting (p<0.05). However, once the participants tasted the products, appearance
lost significance, and intrinsic sensory attributes became more influential. Specifically, taste (p<0.01)
and smell (p<0.05) emerged as strong predictors of higher bids, underscoring the decisive role of
sensory experience in final valuation. Other sensory traits, including texture, crispiness, saltiness,
oiliness, and juiciness, did not significantly affect market price willingness.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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Consumer characteristics also shaped bidding behavior. Older participants were slightly less
likely to bid above market price before tasting (p<0.1), though this effect disappeared afterward.
Graduate-educated participants consistently displayed lower probabilities of bidding above market
price (p<0.01), suggesting greater price sensitivity. Conversely, frequent fish eaters (weekly or more)
and higher-income individuals (2$60,000) were significantly more willing to pay higher prices in both
conditions. African American participants exhibited higher bids before tasting (p<0.1), but this effect
diminished after tasting. Interestingly, those who indicated they personally purchase catfish were
less likely to bid above market price in both cases (p<0.01), reflecting more cautious valuation when
considering personal responsibility. Finally, larger panel sizes consistently reduced the probability
of bidding above market price (p<0.01), aligning with auction competition dynamics.

Overall, the results indicate a clear shift from reliance on appearance cues before tasting to taste
and smell after tasting, highlighting the central role of sensory quality in determining consumer
willingness to pay for catfish products.

Table 5. Marginal effects from logit regression predicting the market price of ready-to-cook catfish products.

Variable Before tasting the products After ta;ting the
products
Coefficient Std. Err. Coefficient Std. Err.

Appearance 0.064*** 0.022 -0.007 0.021
Glossiness JAR 0.127** 0.052 0.127** 0.052
Serving size JAR 0.009 0.048 -0.043 0.047
Smell - - 0.066** 0.034
Taste - - 0.128*** 0.032
Texture - - -0.006 0.032
Smell Intensity - - -0.020 0.039
Crispiness JAR - - 0.036 0.046
Saltiness JAR - - 0.065 0.045
Oiliness JAR - - 0.065 0.057
Juiciness JAR - - 0.012 0.052
Age -0.003* 0.002 -0.001 0.002
Dummy for Female -0.039 0.045 0.012 0.044
Dummy for African 0.095* 0.052 0.043 0.052
American
Dummy for Graduate -0.236*** 0.056 -0.308*** 0.058
Dummy for Myself -0.117%** 0.044 -0.168*** 0.044
Consumes fish frequently 0.096** 0.045 0.165*** 0.046
Family Income >= $60k 0.185*** 0.049 0.132%** 0.049
Panel Size -0.062*** 0.010 -0.060*** 0.010

Note: ***p<0.01, **p<0.05, and *p<0.10; n = 121.
Source: Authors' estimate.

4. Discussion

The successful introduction of new food products requires careful pricing strategies, informed
by an understanding of consumer purchasing behavior. Identifying the factors that influence
consumer decisions provides insights for effective marketing strategies [45]. Experimental auction
procedures, such as those described by Umberger and Feuz [27], are particularly useful because they
simulate real-world market scenarios in controlled settings. In this study, participants' willingness to
pay (WTP) to the tune of the market price in experimental auctions mirrored their likely purchasing
behavior in an actual market.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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Approximately 36% of participants expressed WTP to the tune of the market price for at least
one product before tasting, while 35.4% did so after tasting, suggesting strong potential for repeat
purchases for ready-to-cook catfish products. Consistent with previous studies [46—48], positive
attitudes toward product attributes, especially taste, significantly increased the probability of offering
the market price. Household income also positively influenced WTP to the tune of the market price,
aligning with earlier findings that higher-income consumers purchase fish and seafood more
frequently [6,39,49]. Conversely, participants with a Bachelor's degree were less likely to pay the
market price, consistent with evidence that higher education is associated with reduced consumption
of processed foods (Brunner, Van der Horst, & Siegrist, 2010). Those who shopped alone also showed
lower WTP, reflecting earlier findings on seafood consumption patterns [6].

Experimental auctions further revealed that market prices can serve as proxies for market
demand, since demand depends on both price and income distribution [50]. Higher panel sizes
increased competition, raised bids, and market prices, but reduced the probability of any individual
achieving the market price. Breaded (ready-to-bake) products consistently commanded higher
market prices than marinated (ready-to-microwave) products, suggesting stronger market potential
for breaded products. Nevertheless, consumers' lower ratings for the appearance of marinated
products were negatively associated with demand for marinated products, supporting earlier
evidence that visual appeal strongly influences catfish purchase decisions [46—48].

These findings align with broader literature indicating that food preferences are shaped by
product attributes and consumer characteristics [51]. Quality, flavor, freshness, and ease of
preparation remain critical determinants of catfish consumption [38]. Even minor price variations,
coupled with shifts in consumer behavior, can significantly affect revenues and profitability [52]. In
this study, breaded products received higher ratings for both visual and organoleptic sensory
attributes, though differences with marinated products were not substantial. Thus, both product
types may achieve market success, with taste emerging as the most decisive factor influencing
consumer purchasing decisions.

Although no identical product exists on the market, there are breaded products available that
are designed for frying purposes. We compare the prices of breaded fillet products available at local
grocery stores around the auction locations, Pine Bluff, AR, and Lonoke, AR, with our products
individually. For this comparison, prices were converted into $/Ib units. In 2019 (the time of
experimental auctions conducted for this study), the average price of breaded products in local retail
stores was $6.61 per pound [30]. Before tasting the products, the market price per pound determined
in this study was $20.57 for PBSS, $17.64 for PBSF, $18.74 for PBDF, $14.02 for SMDF, and $13.05 for
SGMDE. On the other hand, after tasting the products, the auction participants offered a market price
per pound was $19.43 for PBSS, $14.15 for PBSF, $18.65 for PBDF, $14.15 for SMDF, and $16.04 for
SGMDFEF. The higher market prices offered for the ready-to-cook catfish products may be due to their
superior sensory quality and perceived health benefits. Since these products do not require frying,
they help reduce the intake of unhealthy fats and overall fat consumption—both of which are key
risk factors for heart disease [53-57].

5. Conclusions

This study analyzed consumer bidding behavior in experimental auctions to determine market
prices for five newly developed ready-to-cook catfish products and to identify the factors influencing
willingness to pay the market price. Results showed that breaded products (ready-to-bake)
consistently achieved higher market prices than marinated products (ready-to-microwave), with
Panko Breaded Delacata Fillet (PBDF) ranked the highest. Consumers' purchasing decisions were
significantly shaped by sensory attributes—particularly taste—as well as socioeconomic
characteristics such as income, education, and involvement in grocery shopping. Importantly, market
prices differed between visual sensory evaluation (before tasting) and organoleptic evaluation (after
tasting), underscoring the dynamic nature of consumer preferences.
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The findings reveal that "first impressions" based on product appearance, color, glossiness, and
serving size influenced initial bids, but sustained willingness to pay depended on sensory
experiences after tasting. While breaded products lost some price advantage after tasting, marinated
products gained higher market prices, suggesting that improvements in appearance could further
enhance their competitiveness. These results highlight the importance of aligning product
development with both visual appeal and sensory quality. From a marketing perspective, promoting
marinated catfish products through targeted demonstrations and consumer education could increase
their acceptance and expand their market potential in the U.S. seafood sector.

Author Contributions: Conceptualization, U.D., S.A., N.K., M.D., and L.X.; methodology, U.D.,S.A.,, N.K,, M.D,,
and L.X,; data analysis, U.D., and S.A.; writing—original draft preparation, U.D., and S.A.; writing—review and
editing, U.D., S.A,, N.K,, M.D., and L.X. All authors have read and agreed to the published version of the

manuscript.

Funding: This work was supported by the USDA-NIFA under the grant "Designing and Testing New Catfish
Products to Enhance Competitiveness of the US Catfish Industry" (Award No: 2014-38821-22458).

Institutional Review Board Statement: The UAPB Institutional Review Board (IRB) granted ethics approval to
conduct this study. Registration Number: 101118. Approval Date: October 11, 2018.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: Data is unavailable due to a privacy commitment made to the auction participants
of the study.

Acknowledgments: The authors gratefully acknowledge the contribution of the co-investigators (Drs. Peter J.
Bechtel, John M. Bland, and Casey C. Grimm) and research support team (Kamal Gosh and Suzanne Brashear)

to the project.

Conflicts of Interest: The authors declare no conflicts of interest.

Abbreviations

The following abbreviations are used in this manuscript:

PBSS Panko breaded standard catfish strips
PBSF Panko breaded standard catfish fillet
PBDF Panko breaded standard catfish fillet
SMDF Sriracha marinated delacata catfish fillet
SGMDF  Sesame-ginger marinated delacata catfish fillet
JAR Just About Right

Appendix A

Table Al. Pairwise correlation between relative ratings of the products and consumers' characteristics.

Appearance Color Glossiness Serving size Smell Taste

Appearance 1.00
Color 0.82%** 1.00
Glossiness 0.30*** 0.25%** 1.00

Serving size 0.12%** 0.07 0.23%** 1.00
Smell 0.19%** 0.16*** 0.09** 0.06 1.00

Taste 0.14%** 0.14*** 0.08** 0.04 0.61*** 1.00

Texture 0.19*** 0.21%** 0.13%** -0.03 0.51%** 0.64***
Smell -0.03 0.00 0.00 -0.01 -0.16%** -0.12%*
intensity
Crispy 0.13%*** 0.15%** 0.04 -0.09** 0.24*** 0.327%**
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Saltiness 0.06 0.07* 0.02 0.04 0.02 0.17***
Oily 0.01 0.07 -0.01 0.09** 0.07* 0.05
Juicy 0.05 0.09** 0.00 0.08** 0.12%** 0.271%**
JAR 0.53*** 0.49*** 0.37*** -0.05 0.15*** 0.17%**
glossiness
JAR serving 0.06 0.05 0.05 0.35%** 0.05 0.03
JAR saltiness -0.03 -0.03 -0.03 -0.03 0.18*** 0.28***
JAR oiliness 0.14%** 0.19*** 0.04 -0.00 0.19*** 0.32%**
JAR juiciness 0.09** 0.13*** 0.06 0.02 0.24*** 0.27***
Age 0.10** 0.08** 0.09** 0.03 0.05 -0.02
DFemale -0.01 -0.04 -0.04 0.09*** -0.02 -0.09**
DAfrAm -0.15%** -0.171*** -0.12%** -0.171*** -0.03 -0.05
DGradaute 0.18*** 0.15*** 0.15*** 0.14*** 0.01 0.05
DMyself 0.06 0.05 0.05 -.02 0.03 -0.04
DIncA60k 0.07* 0.12%** 0.12%** 0.05 0.08** 0.16***
Panel size -0.08** -0.08* -0.10** -0.09** -0.09** -0.06
Table Al. Continued.
Texture Smell Crispy Saltiness Oily Juicy
intensity
Texture 1.00
Smell 0.02 1.00
intensity
Crispy 0.44%** 0.03 1.00
Saltiness -0.02 0.10** 0.03 1.00
Oily 0.06 0.16*** 0.02 0.13*** 1.00
Juicy 0.25%** 0.05 0.12%** 0.08** 0.37*** 1.00
JAR 0.12%** -0.03 0.12%** 0.04 0.01 -0.02
glossiness
JAR serving -0.01 0.05 0.01 0.02 0.11*** 0.03
JAR saltiness 0.20%** -0.03 0.17*** -0.58*** 0.00 0.08*
JAR oiliness 0.37*** 0.03 0.24*** -0.08** 0.27*** 0.24***
JAR juiciness 0.37*** -0.02 0.27*** -0.03 0.16*** 0.38***
Age 0.06 -0.03 0.11*** 0.15*** -0.03 -0.03
DFemale -0.07* 0.03 -0.171*** 0.08* 0.01 -0.01
DAfrAm -0.06 -0.07% -.00 -0.13%** -0.08** -0.05
DGradaute 0.08* 0.05 0.08** 0.24*** 0.05 0.06
DMyself 0.03 -0.1** 0.06 0.09** 0.02 0.01
DIncA60k 0.12%** 0.02 0.04 0.07* 0.02 0.03
Panel size -0.17*** 0.00 -0.03 -0.03 0.09** -0.00
Table Al. Continued.
JAR JAR serving JAR saltiness JAR oiliness JAR juiciness Age
glossiness

JAR 1.00
glossiness
JAR serving 0.22%** 1.00
JAR saltiness -0.05 -0.05 1.00
JAR oiliness 0.17*** 0.06 0.24*** 1.00
JAR juiciness 0.05 0.17*** 0.15%** 0.38*** 1.00
Age 0.14%** 0.01 -0.171*** -0.06 -0.04 1.00
DFemale -0.03 0.23*** -0.13*** -0.04 0.02 0.17%**
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DAfrAm -0.08% 0.08* 0.10** -0.01 0.01 -0.17***
DGradaute 0.07* -0.02 -0.18*** 0.02 -0.05 0.18***
DMyself 0.07* -0.03 -0.06 -0.04 0.01 0.23%**
DIncA60k 0.04 0.07* -0.09** -0.02 -0.00 0.177%%*
Panel size -0.04 -0.06 0.04 -0.00 -0.02 -0.09**

Table Al. Continued.

DFemale DAfrAm DGrad. DMyself DIncA60k  Panel size

DFemale 1.00

DAfrAm 0.12%** 1.00

DGradaute -0.10** -0.51%** 1.00

DMyself 0.05 0.00 0.06 1.00

DIncA60k 0.05 -0.24*** 0.14*** -0.13*** 1.00

Panel size 0 0.23%** -0.18*** 0.08 -0.28%** 1.00
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