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Abstract: Background: According to Mexican growers of ‘Jalapeño’ peppers, its commercialization is the primary 
limitation. Thus, consumer knowledge is critical to develop added-value strategies. The objective of this study 
was to identify ‘Jalapeño’ quality attributes to determine consumer preferences and willingness to pay, based on 
socioeconomic characteristics. Methods: A nationwide face-to- face survey was carried out using the discrete 
choice experiment method. The survey included 1200 consumers stratified by gender, age and region. 
Results: Heterogeneity analysis using the probabilistic segmentation model revealed three types of consumers: A 
price-sensitive segment, non- demanding consumers without specific preferences and selective consumers with a 
preference shifted toward specific ‘Jalapeño’ characteristics. Thus, detail-oriented producers must compete 
through price strategies, based on the marketplace (markets on wheels, grocery stores, or supermarkets) and 
through some quality attributes preferred by selective consumers. Therefore, results suggest that farmers 

should grow the correct varieties with appropriate agronomic management to cope consumer preferences. 

Conclusions: This paper contributes to the growing body of the ‘Jalapeño’ literature by explicitly investigating 
consumer preferences and willingness to pay for them. 
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1. Introduction 

Chili (Capsicum spp.) is a commonly cultivated vegetable worldwide, with a pro- duction of 

36,771,482 t [1]. Worldwide chili yield has increased from 15.5 t ha−1 in 2008 to 18.5 t ha−1 in 2018. 
This increase is consistent with the goals of world food security programs [2] because it is 
estimated that the food demand per capita should grow 4% for the next decade [3]. 

In Mexico, chili pepper cultivation has major social, economic and cultural importance. There are over 
50,000 producers that employ ~15 million workers, making chili production a primary source of 
family income in rural areas [4]. Additionally, in this country, annual chili pepper production in 
Mexico was estimated at 3,200,000 t [4] and consisted of over 100 varieties distributed nationwide. 
Chili pepper varieties can be divided into two major groups: 22 varieties for fresh consumption and 12 
for dry consumption. ‘Jalapeño’ peppers (Capsicum annuum) represent a third of Mexican pepper 
production (31%) and are sold fresh. In 2010, 33,000 ha were planted with ‘Jalapeño’, but this 
area decreased by 11.2% in 2020 [3]. The decrease has been attributed to various factors, including 
low benefit, over yield, excessive intermediaries in the supply chain, poor marketing and 
insufficient agricultural credits, among others [5]. In addition, new challenges have emerged as supply 
chains shift their focus to satisfy consumer demands directly. For instants, the epidemic 
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caused by SARS-CoV-2 (COVID-19) has shifted all food supply chains in order to get fresher products from the 
field to doorsteps [6]. Supply and added-value strategies require more information on consumer behavior, in 
particular in these pandemic times [6]. In Mexico, chili peppers have been a basic ingredient in the Mexican 
diet since pre-Hispanic times, along with products derived from corn (Zea maiz L.), pumpkin (Cucurbita pepo L.) 
and beans (Phaseolus vulgaris L.) [7]. In agri-food chains, consumers are regarded as end users; thus, consumer 
behavior and characteristics are relevant to market-driven organizations that manage supply chains [8,9]. 
Moreover, consumer behaviors such as decision-making are influenced by internal and external factors, 
which can be rational or irrational. Therefore, consumer decisions affect the market and economic growth 
[10]. 

Consumers evaluate goods and services using three main criteria: (1) intrinsic, (2) extrinsic and (3) 
psychological attributes [11]. Intrinsic attributes such as taste, com- position, color, smell, size, quantity, design, 
packaging and labeling are perceived directly. Extrinsic attributes are related to assortment, range, price and 
usability. Finally, psychological attributes include reputation, credence certifications, brand and perceived quality. 
Therefore, consumption is not driven entirely to benefits provided by a good, but also to a cost-sacrifice relation, 
making product alternatives the result of a subjective cost–benefit exchange. 

Changes in consumer demand over the last decade have increased research on food quality [12]. Analysis of 
change in agri-food markets highlights product quality as an important parameter [13]. Therefore, 
commitment to quality has become a reliable growth opportunity in international markets [14]. Likewise, the 
meaning of ‘quality’ to particular groups of consumers has become a relevant factor in the purchasing 
process [15]. Thus, willingness to pay (WTP) for goods or services largely depends on their perceived quality, 
especially for food products [16]. 

In this context, it is essential for farmers and industry stakeholders to determine and understand the 
attributes that generate the highest quality level to allow efficient use of resources [17]. In Mexico, the 
published research that incorporates consumer perspectives and preferences in the agricultural sector is scarce 
and rarely developed [18–21]. Therefore, the objectives of this research were to identify sought-after ‘Jalapeño’ 
quality attributes and then evaluate willingness to pay (WTP) based on consumer socioeconomic 
characteristics. It is expected that this research will contribute to ‘Jalapeño’ breeding programs by includ- ing a 
social perspective in the development of agricultural and marketing strategies for promoting ‘Jalapeño’ 
consumption. 

2. Materials and Methods 

2.1. Data Collection and Sampling 

Data were collected from November 2019 to March 2020 using a semi-structured survey with 21-question 
[22] grouped in blocks. Before data collection, pilot tests were conducted to ensure question clarity and avoid 
interview mistakes (n = 30). Although Mexico has a population of 130 million, this research only considered the 
adult segment (age 20 and older), equivalent to 67 million people [23]. Finite population sampling suggested a 
sample size of 1040. However, 1200 questionnaires were randomly administered to generate a sampling error of 
4% and a confidence level of 99%. Data from the National Institute of Statistics and Geography (INEGI) was 
used for sampling calculations (Table 1). Selected individuals also became participants in the choice 
experiment used to define relevant factors for ‘Jalapeño’ consumption. The questionnaire applied was validated 
and approved by a social science ethical committee. It was conducted according to the principles given in the 
Declaration of Helsinki, with particular care to protect personal information as required by Mexican regulations. 
Before applying the survey, the participants over 20-year were contacted outside of market on wheels, 
markets and supermarkets received an explanation of the experiment and signed a consent form, which was 
read aloud. The questionnaire was read to the participants by the researchers and it took around 40 min each. 
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Table 1. Survey data sheet. 
 

Information Collected Experimental Period (Nov. 19–Mar. 2020). 
 

Population ‘Jalapeño’ consumers in Mexico. 
Universe  67 million [23]. 

Confidence level 99 100 
Possible margin error 4 per 100 

Sample 1200 
Sampling type Simple random 

 

2.2. The Discrete Choice Experiment: Theory and Modelling Approach 

Consumer preferences for ‘Jalapeño’ attributes were analyzed using the discrete choice experiment method. 
Choice experiments were originally used in communication and transport research [20,24,25]. Subsequently, 
they were adopted in other research areas such as environmental assessment [26,27], market research [28–30], 
plant and animal improvement programs [31–33], environmental and consumer studies [34,35] and, recently, in 
agricultural value chain research [36–38]. Choice experiments are based on Lancaster’s consumer behavior 
theory and McFadden’s random utility theory [39,40]. According to these authors, consumer utility derives 
from perceived product attributes, rather than from the product itself. Consequently, a product is defined as a 
set of attributes with certain characteristics and individual choice reflects a combination of attributes that 
maximizes subjective utility. In the contingent choice model (p. 51 [41]), subjects choose a good from a set of 
alternatives to mimic market conditions [41]. In this context, the indirect utility function for each set of 
alternatives consists of three components: (1) the product attributes Zij, (2) the socioeconomic characteristics 
Si and (3) the income Yi. Individual 

i will prefer alternative h, rather than alternative j, if it has superior utility over other available alternatives 

within choice set C; that is, if Uih > Uij > h = j; h, j C. 

Moreover, all alternatives ensure an utility function with two main components: A 

systematic component (observable) and a random error term (non-observable) [42]: 

Ujn = Vjn Zij, Si + εjn (1) 

where Ujn is the j-th utility of alternative to n-th subject, Vjn is the systematic component of the utility, Zij is 
the j-th vector of attributes of alternative, Si is the n-th vector of socio- economic characteristics of the subject 
and ε is a random term that is inversely related to a scale term (σn). 

The multinomial logit model (MNL) was used to formalize the decision-making process of subjects in their 
selection of the most preferred alternative [40]. Among various modeling approaches that include the scale 
heterogeneity specification is the generalized multinomial logit model (GMNL) [43]. According to this model, 
an individual’s utility (n) for selecting an alternative (j) in a choice set (t), are given by: 

Unjt = [σnβ + γnn + (1 − γ) σnnn] +  njt (2) 

where γ is a mixing parameter between 0 and 1, whose value represents the degree of independence or 
interaction between the scale term σn and the heterogeneity around the attributes’ estimates (nn). The term σn 
follows a log-normal distribution with mean equal to 1 and standard deviation τ. The GMNL estimates 
the τ term, which captures scale heterogeneity across respondents. According to the GMNL model, the 
WTP is directly estimated in the mode. This estimation procedure reduces the probability of excessively 
large WTP values, produces better data fitting and allows the analyst major control over the WTP 
distribution [44]. 

2.3. Latent Class Analysis 

Heterogeneity in consumption behavior among subjects was assessed using the latent class analysis (LCA) 
approach [45]. The latent class models assign participants to behavioral 
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groups or latent classes, which explain differences and homogeneity [46]. The “best” number of classes to be 

extracted is based on a comparison of the Bayesian information criterion (BIC), r2 and outcome probability 
[47]. The LCA was applied here to identify different consumer segments and ‘Jalapeño’ attribute levels. More 
details on this statistical tool are available [48]. Subsequently, collected data was used to perform a one-factor 
ANOVA test. This allowed simultaneous study of differences at p 0.05. The information was analyzed with 
SPSS 21.0 software. 

2.4. The Discrete Choice Experiment: Empirical Applications 

Prior to the experimental design of the choice sets (C), a discussion similar to a focus groups sºession was held 
with ‘Jalapeño’ researcher experts from the Instituto Nacional de Investigaciones Forestales, Agrícolas y 
Pecuarias, ‘Jalapeño’ growers and consumer regional associations (n = 25). This discussion identified the most 
important ‘Jalapeño’ attributes to consumers. Three attributes were selected to build the experimental design 
(Table 2). 

Table 2. Attributes and levels from ‘Jalapeño’ fruit. 
 

Attribute Attribute Symbol Level Level Symbol 
 

51 cents USD/kg L1.1 

Price A1 

 
 

Fruit size A2 

 

Pungency degree A3 

56 cents USD/kg L1.2 

1.07 USD/kg L1.3 

2.05 USD/kg L1.4 

Medium (6.25 cm) L2.1 

Large (9 cm) L2.2 

Jumbo (10 cm) L2.3 

Moderately spicy (6000 USc) L3.1 

Spicy (11,000 USc) L3.2 

Very spicy (17,500 USc) L3.3 
 

 

The ’Jalapeño’ price per kg was determined according to market prices as observed in several 
establishments, with an additional 20% variation on the extreme values. Three ‘Jalapeño’ sizes were chosen 
to represent those available in the market. Pungency degree was selected because it is a decisive attribute for 
repeated purchases. Capsaicin and dihydrocapsaicin cause 90% of pungency in ‘Jalapeño’ peppers [49,50] and 
therefore, three pungency levels were assessed (Table 2). 

The total number of combinations of the attributes was 46656, as determined by LMA, where L is the number of 
levels (4), M is the available alternatives (3) and A is the number of attributes (3). 

Combinations were eventually reduced through an optimal and efficient experimental design that reduced the 
estimated errors using the Ngene software [51]. Furthermore, choices available to participants were 
decreased through block division. To ensure that block distribution was random and uncorrelated to 
attributes, blocks were considered as an additional attribute during the experiment [52]. The final 
experiment consisted of 32 products, or combinations of alternatives, that were distributed in four blocks 
with eight cards each, an example of a choice set is shown in Table 3. 

During the face-to-face interview, the discrete choice experiment procedures and contents were explained in 
writing and orally to all participants. A pilot survey was administered to verify understanding, which 
suggested that small groups facilitate expla- nation. In addition, the alternative “none of the above” was 
added to ensure compliance to the demand theory, in which a no-choice option is possible, allowing for more 
accurate results [53]. Incorporating the opt-out option was necessary, as consumers often delay con- sumption in 
anticipation of products that better fit their expectations (improved attributes: price, brand, presentation) or 
due to a lack of satisfaction [54]. Including, “no choice” as an option can improve prediction of the performance 
of new products in the market [55]. The information was analyzed with the statistical software extension 
package Nlogit. 



 

 
 

Table 3. Subjective and discrete choice scenarios regarding ‘Jalapeño’ attributes. 
 

Card 1 Option A Option B Option C 
 

 
 
 
 

 

Size 

None of the above 

 
 

 
 Large (9 cm) Jumbo (10 cm) 

Price Less than 51 cents More than 2.05 USD 
Pungency Very spicy (17500 USc) Spicy (11000 USc) 

I would choose   

 

3. Results and Discussion 

3.1. Sample Description 

The participants were varied in gender, age, education and income. In Mexico, women are responsible for 60% of 
grocery purchasing [56]. In this survey, purchasing was attributed mainly to women (66%). The largest age 
groups were adults between 41 and 60 years (43.5%) and adults between 18 and 29 years (25%). Thus, 
sample age and gender values were consistent with official population statistics [23] (Table 4). The sample 
had relatively more education than the population as a whole [23]. About 46.1% of the sample had a monthly 
income below $256.4 USD, which is consistent with the current average income per capita in Mexico. 

Table 4. Sociodemographic characteristics (%) of ‘Jalapeño’ consumers in Mexico. 
 

Sampled Population Characteristics Sample (n = 1200) Total Population (Mexico) 

Gender   

Female 66.0 51.4 
Male 34.0 48.6 

Age (years)   

18–29 25.0 25.6 
30–40 20.4 14.4 
41–60 43.5 21.8 
>60 11.1 10.5 

Education level   

Primary or lower 11.5 31.2 
Secondary school 20.2 27.9 

High school 26.8 21.7 
University 37.7 18.6 
Graduate 3.8 8 

Income level in USD   

<251 46.1 29.0 
251–550 31.7 32.0 
551–770 13.1 34.0 
771–1100 6.0 3.1 

1101–1500 1.8 1.0 

1501 and over 1.3 0.9 



 

β 

− 

− 

− 

− 

− 

− 

3.2. Consumer Preferences on ‘Jalapeño’ Attributes 

The GMNL model provided results in the WTP-space (Table 5). The model showed a goodness-of-fit with an 

acceptable value of McFadden pseudo r2 (0.24), similar to other studies that analyzed consumer’s preferences 
through choice experiments [57]. The log likelihood ratio was also highly significant at 99%. Results showed 
that the estimated coefficients of the majority of attribute levels were statistically significant. This confirms 
that most of attributes and levels considered in the model are significant and essential to predict consumer 
preferences. 

Table 5. The generalized multinomial logit model in willingness to pay-space model for ‘Jalapeño’ consumers. 

Attribute 
^

 

Random parameters in utility functions 

 
Probability Value 

Size 0.03 0.015 
Pungency 0.04 0.00 

Non-random parameters in utility 
functions 

Price 0.05 0.000 
No 3.85 0.000 

Scale parameters 
Variance parameter tau (τ +) in sacle 

parameter 
Weighting parameter gamma (γ ++) in 

GMX model 

0.15 0.000 

0.82 0.000 

NsSize 0.17 0.000 
NsPungency 0.12 0.000 

Log likelihood function 5367.1 
Restricted log likelihood 7031.2 

Pseudo-r2 0.24 

+ Tau estimate capture the scale heterogeneity across consumers; ++ The weighting parameter is a mixing parameter and its value 
determines the level of mixing or interaction between the scale heterogeneity and the parameter heterogeneity. 

The estimated parameters show a negative relationship between consumer utility and both ‘Jalapeño’ size 
and pungency. Thus, for every 1000 Scoville units’ pungency increase, on average, the market price reduces 
by 0.19 USD/kg. In contrast, culinary demand and economic importance of habanero peppers depends on 
their high degree of pungency [50]. Similarly, pepper consumers in Oaxaca, Mexico, demand peppers with 
higher concentrations of capsaicinoids [58]. 

Regarding fruit size, for each unit of increase in fruit size, on average, the price decreases by 0.14 USD/kg. 
Medium-sized ‘Jalapeños’ are preferred by consumers as they can be consumed at home quickly [59]. In 
addition, large families look for small-sized ‘Jalapeño’s for two reasons: There will be more peppers units per 
kilogram and they can be cold-stored to be used as required [60]. 

In this context, consumer utility decreases with the price increase. That is, at lower costs, the number of 
‘Jalapeño’ purchases increase. The outputs of the market for ‘Jalapeño’ peppers agreed with the principles of the 
economic theory of demand. This behavior is explained by the frequent use of this fresh product in Mexican 
cuisine, unlike that used of other full-processed products such as cheese, where consumption is determined by 
a set of social, cultural and economic features [61]. ‘Jalapeño’ peppers’ moderate pungency and year-round 
availability also boosts its consumption in domestic and international markets. For instance, in the United 
States, a survey administered to 1104 consumers in 2012 found that ‘Jalapeño’ peppers were the most popular 
and preferred product among seven types of hot peppers [62]. 

3.3. Consumer Heterogeneity towards ‘Jalapeño’ Peppers 

The outputs of the estimated latent class model revealed three consumer segments based on preferences 
(Table 6). Calculations were performed to determine the optimal 



 

 
 

number of segments using the BIC, pseudo r2 and probability for each segment [63]. The latent class 
model with three classes was selected as the best option. Based on the probability, 32% of participants were 
price-sensitive; while 51% were indifferent towards specific attributes and 15% had a very specific acceptance 
pattern. 

Table 6. Latent class model of ‘Jalapeño’ consumers in Mexico. 
 

Latent Class Coefficient Probability Value 
 

Price sensitive (Latent Class 1) Class 1, utility parameters 

 
 

 
Class 

 
 

 
Class 

 
 
 
 
 
 
 
 
 
 
 

Consumers from the first segment were mainly affected by price fluctuations; that is, consumers mostly 
considered income and expenses in the purchasing decision, as mentioned elsewhere [64]. Consumers in the 
second latent class had no specific preferences for ‘Jalapeño’ attributes and were less concerned about price. 
Lastly, consumers from the third latent class had a pronounced preference toward small size, lower 
pungency and average price. Finally, price was significant and negatively related to the three classes, 
highlighting consumer sensibility to ‘Jalapeño’ prices. 

3.4. Profile of Consumer Segments 

The three consumer latent classes identified were studied further to understand the behaviors that 
determine consumption for each consumer profile and to build new competitive market strategies. Such 
information allows stakeholder decisions along the added-value chain to efficiently address each type of 
preference (Table 7). 

Price-sensitive consumers make the purchase decision at informal, temporarily estab- lished markets known 
as “markets on wheels”. Economic crisis motivates this consumer segment, who focus on price and value due 
to their low incomes. Food demand is predom- inantly price-driven, but assessing price sensitivity is increasingly 
driven by heterogeneous attributes [65,66]. Households in this group had from one to three consumers and 
consid- ered ‘Jalapeño’ origin, size and pungency important. However, they were not willing to pay a 
premium for these attributes. Additionally, these consumers would purchase bell peppers, but would not 
consider processed ‘Jalapeño’ products as a substitute. This group had also a monthly income from $254 to 
$550 USD and a high school education level. 

The non-demanding consumers viewed ‘Jalapeño’ attributes with indifference. In this group, consumers 
purchased ‘Jalapeños’ in markets on wheels, although supermarkets were also an option, as they derived 
utility from a quality-price relation rather than price itself. Male participants were college-educated with 
monthly incomes from $551 to $770 

Size 
Pungency 

Price 

−0.02 
−0.01 

−0.20 

0.46 
0.36 
0.00 

NO 
Attribute-indifferent (Latent Class 2) 

Size 
Pungency 

Price 

−8.42 

−0.02 

−0.00 

−0.01 

0.00 
2, utility parameters 

0.20 
0.14 
0.00 

NO 
Attribute-specific preferences (Latent Class 3) 

Size 
Pungency 

−3.09 

−0.06 

0.00 
3, utility parameters 

0.09 
0.00 

Price 
NO 

−0.14 
−0.07 

−3.03 

0.00 
0.00 

Estimated latent class probabilities  

Probability 0.32 
Probability 0.51 
Probability 0.15 

Log likelihood function 
Restricted log likelihood 

−5155.14 

r2  −7031.11 
0.26 

 



 

(Indifferent) 

 
 

USD and averaged 30 years old. Better knowledge of what ‘Jalapeño’ consumers need and deem important 
and valuable is essential both to communicate salient features of existing product lines and to direct properly 
the selection and development of new lines to better meet customers’ needs. Better-informed customers 
make more informed and rational decisions, providing increased satisfaction for them and pushing the 
industry as a whole toward efficiency and qualitative improvement [67]. 

Table 7. Key parameters for differentiating consumer segments. 
 

Consumers 

Parameters Price-Sensitive 
Non-Demanding

 Selective 
 

 

Purchase location Market on wheels a,* Market and supermarket a,b Supermarket b 

Purchase quantity 0.5 kg or less b 0.5 to 1 kg a,b 1 kg a 

No. of relatives who consume ‘Jalapeño’ 1 to 3 b 1 to 3 b 4 to 6 a 

‘Jalapeño’ source Important b Indifferent c Very important a 

Customized preference Probable b Indifferent c Very likely a 

Consideration for processed products Probable b Indifferent c Very likely a 

Substitutes Bell peppers a Bell and tree peppers b Tree peppers b 

Agro-industrial product of preference Snack a Sauce b Cheese c 

Monthly income 251 to 550 USD c 551 to 770 USD b 771 to 1100 USD a 

Education High school b University a University a 

Occupation Housewives b Office worker a Office worker a 

Gender Female a Male b Female a 

Age 52 a 30 c 38 b 

Consumer percentage of the sample 32 51 15 

* For each parameter, consumer segments within rows followed by different letters are statistically different (p ≤ 0.05). 

Selective consumers with specific attribute preferences purchased fresh or processed ‘Jalapeño’s at 
established supermarkets, where almost all products can be purchased at all times. These consumers avoid 
purchasing from informal and other kinds of establish- ments. This behavior is attributed to long working 
hours and poor work–life balance. While ‘Jalapeño’ quality attributes were ignored by these consumers, but 
at the same time, they weighed for the readily available products. Globalization has undermined healthier 
food options by putting small food-supply chains and local producers at risk. Therefore, technical solutions 
aimed at improving short food-supply chains and local production are urgent and potentially life-saving 
[68]. This segment is also interested in the prod- uct’s origin and in innovative ‘Jalapeño’ products; thus, 
local production can potentially benefit. Consumers with a local identity show lower price sensitivity [69]. 
Therefore, growers can increase their market share by adopting a local producer identity. This is not a 
novelty: in fact, respondents often consider a local producer identity as a realistic and reliable quality clue 
[70]. The development of a sustainable food system is accom- panied by local sustainable development 
policies that take into account different aspects of sustainability [71]. 

Current ‘Jalapeño’ supply allows consumers to choose from many ‘Jalapeño’ vari- eties and options. Thus, 
detail-oriented producers must compete through price-based strategies [72] based on the marketplace 
(markets on wheels, grocery stores, or super- markets). Furthermore, consumer behavior illustrates income 
level differences and a clear understanding of the advantages and disadvantages of each market type and its 
offerings [73]. Additionally, the pandemic SARS-CoV-2 (COVID19) may modify markets, prices and 
consumer preferences; therefore, further studies must be conducted to explore this hypothesis. 

4. Conclusions 

Although ‘Jalapeño’ is grown widely in Mexico and the ‘Jalapeño’ industry has been around for decades, 
growers have neglected consumer preferences regarding ‘Jalapeño’ attributes. As a result, connection 
between primary growers and end users has been dis- 



 

 
 

rupted. Our research demonstrates the importance of consumer preferences and behavior on ‘Jalapeño’ 
attributes. Consumers preferred moderately spicy (6000 USc) and medium- sized (6.25 cm) ‘Jalapeños’. 
Therefore, growers must use appropriate varieties and crop management techniques to achieve these results. 

Analysis of preference heterogeneity among ‘Jalapeño’ consumers in Mexico revealed three consumer profiles 
with respect to price: Price sensitivity, non-demanding (indiffer- ent) and selective. Customer classification 
by segments allows growers to focus efforts into less demanding segments or develop new market 
strategies. Moreover, new policies encouraging ‘Jalapeño’ cultivation must consider each segment’s 
characteristics and prefer- ences. From a business perspective, these results suggest an area of opportunity, in 
which ‘Jalapeño’s’ growers may ask for new varieties and crop technologies to engage different market 
segments. 

References 

1. FAOSTAT. Organización de las Naciones Unidas Para la Alimentación y la Agricultura (FAO). 2020. Available online: http: 

//faostat.fao.org (accessed on 5 July 2021). 

2. FAO. Alimentación y Agricultura Sostenible. 2021. Available online: http://fao.org (accessed on 12 July 2021). 

3. OECD. Persectivas Agrícolas 2021–2030. 2021. Available online: https://www.fao.org/publications/card/es/c/CB5339ES 

(accessed on 12 July 2021). 

4. SIAP. Avances de Siembras y Cosechas por Estado y Año Agrícola. Secretaría de Agricultura, Ganadería, Desarrollo Rural, Pesca 

y Alimentación. 2021. Available online: http://siap.gob.mx (accessed on 23 March 2021). 

5. Galindo, G. El servicio de asistencia técnica a los productores de chile seco en Zacatecas. Convergencia 2007, 14, 137–165. 
6. Labrado, H.; Suarez, J.; Suarez, S. Marketing en tiempos de crisis generado por la COVID-19. Rev.  Espaç. 2020, 41, 201–205. 

[CrossRef] 

7. Perry, L.; Flannery, K.V. Precolumbian use of chili peppers in the Valley of Oaxaca, Mexico. Proc. Natl. Acad. Sci. USA 
2007, 104, 11905–11909. [CrossRef] [PubMed] 

8. Verbeke, W. Agriculture and the food industry in the information age. Eur. Rev. Agric. Econ. 2005, 32, 347–368. [CrossRef] 

9. Schaltegger, S.; Burritt, R. Measuring and managing sustainability performance of supply chains. Supply Chain Manag. Int. J. 

2014, 19, 232–241. [CrossRef] 

10. Mejía, R. Percepciones y preferencias del consumidor de palmito fresco. Caso: Unión de asociaciones de productores de plantines 

y palmito. Perspectivas. 2013, 32, 61–104. 

11. Fandos, C.; Flavián, C. Intrinsic and extrinsic quality attributes, loyalty and buying intention: An analysis for a PDO product. 
Br. Food J. 2006, 108, 646–662. [CrossRef] 

12. Papanagiotou, P.; Tzimitra-Kalogianni, I.; Melfou, K. Consumers’ expected quality and intention to purchase high quality pork 

meat. Meat Sci. 2013, 93, 449–454. [CrossRef] 

13. Maza, M.T.; Ramírez, V. Distintas consideraciones en torno a los atributos de calidad de la carne de vacuno por parte de industria 

y consumidores. ITEA 2006, 102, 360–372. 

14. Espejel, J.; Fandos, C.; Flavian, C. La importancia de las DOP como indicadores de calidad para el comportamiento del consumidor. 

El caso del aceite de oliva del Bajo Aragon. Econ Agrar Recur Nat. 2007, 17. [CrossRef] 

15. Melo, C.J.; Hollander, G.M. Unsustainable development: Alternative food networks and the Ecuadorian Federation of Cocoa 

Producers, 1995–2010. J. Rural. Stud. 2013, 32, 251–263. [CrossRef] 

16. Ottesen, G.G. Do upstream actors in the food chain know end-users’ quality perceptions? Findings from the Norwegian salmon 

farming industry. Supply Chain Manag. Int. J. 2006, 11, 456–463. [CrossRef] 

17. La Lama, G.C.M.-D.; Moreno, L.E.; Villarroel, M.; Rayas-Amor, A.A.; María, G.A.; Sepúlveda, W.S. Consumer Attitudes Toward 

Animal Welfare-Friendly Products and Willingness to Pay: Exploration of Mexican Market Segments. J. Appl. Anim. Welf. Sci. 

2018, 22, 13–25. [CrossRef] 

18. Sánchez-Toledano, B.; Zegbe, J.; Rumayor, A. Propuesta para evaluar el proceso de adopción de las innovaciones tecnológicas. 
Rev. Mex. Cienc. Agríc. 2013, 4, 855–868. 

19. Velarde-Mendívil, A.T.; Camarena-Gómez, D.M.; Salgado-Beltrán, L. Preferencias hacia la marca y origen del ajo (Allium sativum 

l.). Rev La. Fac. Agron. 2021, 38, 732–749. 

20. Sánchez-Toledano, B.; Kallas, Z.; Gil-Roig, J.M. Farmer preference for improved corn seeds in Chiapas, Mexico: A choice 

experiment approach. Span. J. Agric. Res. 2017, 15, e0116. [CrossRef] 

21. Herrera, E.; Macías, A.; Díaz, R.; Valadez, M.; Delgado, A. Uso de semilla criolla y caracteres de mazorca para la selección de 

semilla de maíz en México. Rev. Fitotec. Mex. 2002, 25, 17–23. 

22. Malhotra, N. Completion Time and Response Order Effects in Web Surveys. Public Opin. Q. 2008, 72, 914–934. [CrossRef] 
23. INEGI. Encuesta Nacional Agropecuaria: Resultados Generales. 2020. Available online: http://www.inegi.gob.mx (accessed on 

20 September 2021). 

24. Louviere, J.J.; Hensher, D.A.; Swait, J.D. Stated Choice Methods: Analysis and Application; Cambridge University Press: 

Cambridge, UK, 2000; p. 19. 

25. Louviere, J.; Hensher, D. On the design and analysis of simulated choice or allocation experiments in travel choice modelling. 
Transp. Res. Rec. 1982, 890, 11–17. 

26. Cerda, C. Una aplicación de experimentos de elección para identificar preferencias locales por opciones de conservación y 

desarrollo en el extremo sur de Chile. Bosque 2011, 32, 297–307. [CrossRef] 

27. Álvarez-Farizo, B.; Hanley, N.; Barberán, R.; Lázaro, A. Choice modeling at the “market stall”: Individual versus collective 

http://faostat.fao.org/
http://faostat.fao.org/
http://fao.org/
https://www.fao.org/publications/card/es/c/CB5339ES
http://siap.gob.mx/
http://doi.org/10.48082/espacios-a20v41n42p17
http://doi.org/10.1073/pnas.0704936104
http://www.ncbi.nlm.nih.gov/pubmed/17620613
http://doi.org/10.1093/eurrag/jbi017
http://doi.org/10.1108/SCM-02-2014-0061
http://doi.org/10.1108/00070700610682337
http://doi.org/10.1016/j.meatsci.2012.11.024
http://doi.org/10.22004/ag.econ.7054
http://doi.org/10.1016/j.jrurstud.2013.07.004
http://doi.org/10.1108/13598540610682471
http://doi.org/10.1080/10888705.2018.1456925
http://doi.org/10.5424/sjar/2017153-11096
http://doi.org/10.1093/poq/nfn050
http://www.inegi.gob.mx/
http://doi.org/10.4067/S0717-92002011000300011


 
interest in environmental valuation. Ecol. Econ. 2007, 60, 743–751. [CrossRef] 

28. Gelaw, F.; Speelman, S.; Van Huylenbroeck, G. Farmers’ marketing preferences in local coffee markets: Evidence from a choice 

experiment in Ethiopia. Food Policy 2016, 61, 92–102. [CrossRef] 

29. Vecchiato, D.; Tempesta, T. Public preferences for electricity contracts including renewable energy: A marketing analysis with 

choice experiments. Energy 2015, 88, 168–179. [CrossRef] 

30. Probst, L.; Houedjofonon, E.; Ayerakwa, H.M.; Haas, R. Will they buy it? The potential for marketing organic vegetables in 

the food vending sector to strengthen vegetable safety: A choice experiment study in three West African cities. Food Policy 

2012, 37, 296–308. [CrossRef] 

31. Martínez-Jauregui, M.; Touza, J.; White, P.C.; Soliño, M. Choice of biodiversity indicators may affect societal support for 

conservation programs. Ecol. Indic. 2021, 121, 107203. [CrossRef] 

32. Tan, Y.; Lv, D.; Cheng, J.; Wang, D.; Mo, W.; Xiang, Y. Valuation of environmental improvements in coastal wetland restoration: A 

choice experiment approach. Glob. Ecol. Conserv. 2018, 15, e00440. [CrossRef] 

33. Meenakshi, J.; Banerji, A.; Manyong, V.; Tomlins, K.; Mittal, N.; Hamukwala, P. Using a discrete choice experiment to elicit the 

demand for a nutritious food: Willingness-to-pay for orange maize in rural Zambia. J. Health Econ. 2012, 31, 62–71. [CrossRef] 

[PubMed] 

34. Castillo-Eguskitza, N.; Hoyos, D.; Onaindia, M.; Czajkowski, M. Unraveling local preferences and willingness to pay for different  

management scenarios: A choice experiment to biosphere reserve management. Land Use Policy 2019, 88, 104200. [CrossRef] 

35. Profeta, A.; Hamm, U. Consumers’ expectations and willingness-to-pay for local animal products produced with local feed. Int. J. 

Food Sci. Technol. 2019, 54, 651–659. [CrossRef] 

36. Ola, O.; Menapace, L. Smallholders’ perceptions and preferences for market attributes promoting sustained participation in 

modern agricultural value chains. Food Policy 2020, 97, 101962. [CrossRef] 

37. Meemken, E.-M.; Barrett, C.B.; Michelson, H.C.; Qaim, M.; Reardon, T.; Sellare, J. Sustainability standards in global agrifood 

supply chains. Nat. Food 2021, 2, 758–765. [CrossRef] 

38. Ouma, E.; Ochieng, J.; Dione, M.; Pezo, D. Governance structures in smallholder pig value chains in Uganda: Constraints and 

opportunities for upgrading. Int. Food Agribus. Manag. Rev. 2017, 20, 307–319. [CrossRef] 

39. Hanley, N.; Wright, R.E.; Adamowicz, V. Using Choice Experiments to Value the Environment. Environ.   Resour.   Econ. 
1998, 11, 413–428. [CrossRef] 

40. McFadden, D. Conditional Logit Analysis of Qualitative Choice Behavior. In Frontiers of Econometrics; Zarembka, P., Ed.; Academic 

Press: Cambridge, MA, USA, 1973; pp. 105–142. 

41. Schipmann, C.; Qaim, M. Supply chain differentiation, contract agriculture, and farmers’ marketing preferences: The case of 

sweet pepper in Thailand. Food Policy 2011, 36, 667–677. [CrossRef] 

42. Thurstone, L.L. A law of comparative judgment. Psychol. Rev. 1927, 34, 273–286. [CrossRef] 
43. Fiebig, G.; Keane, P.; Louviere, J.; Wasi, N. The Generalized Multinomial Logit Model: Accounting for Scale and Coefficient 

Heterogeneity. Mark. Sci. 2010, 29, 393–421. [CrossRef] 

44. Scarpa, R.; Thiene, M.; Train, K. Utility in Willingness to Pay Space: A Tool to Address Confounding Random Scale Effects in 

Destination Choice to the Alps. Am. J. Agric. Econ. 2008, 90, 994–1010. [CrossRef] 

45. Pilatti, A.; Godoy, J.C.; Brussino, S.A.; Pautassi, R.M. Patterns of substance use among Argentinean adolescents and analysis of 

the effect of age at first alcohol use on substance use behaviors. Addict. Behav. 2013, 38, 2847–2850. [CrossRef] 

46. Scherer, M.; Beck, K.; Taylor, E.P.; Romosz, A.; Voas, R.; Romano, E. A Latent Class Analysis of DUI Offender Motivation and 

Awareness as Predictors of Performance While on Alcohol Ignition Interlocks. J. Subst. Use 2021, 26, 250–255. [CrossRef] 

47. Karnowski, V. Latent Class Analysis. Int. Encycl. Commun. Res. Methods 2017, 1–10. [CrossRef] 
48. Greene, W.H.; Hensher, D.A. A latent class model for discrete choice analysis: Contrasts with mixed logit. Transp. Res. Part B 

Methodol. 2003, 37, 681–698. [CrossRef] 

49. Reyes-Escogido, L.; Gonzalez-Mondragon, G.; Vazquez-Tzompantzi, E. Chemical and pharmacological aspects of capsaicin. 
Molecules 2011, 16, 1253–1270. [CrossRef] 

50. Cázares-Sánchez, E.; Ramírez-Vallejo, P.; Castillo-González, F.; Soto-Hernández, M.; Rodríguez-González, T.; Chávez-Servia, L. 

Capsaicinoides y preferencia de uso en diferentes morfotipos de chile (Capsicum annuum L.) del centro-oriente. Portofolio dan 

Investasi Teor dan Apl Kanisius. 2005, 39, 627–638. 

51. Choice Metrics. Ngene 1.1.2 User Manual and Reference Guide. 2016. Available online: http://www.choice-metrics.com/ 

(accessed on 10 February 2021). 

52. Henser, D.A.; Greene, W.H. The Mixed Logit Model: The State of Practice. Transportation 2003, 30, 133–176. [CrossRef] 
53. Elrod, T.; Louviere, J.J.; Davey, K.S. An Empirical Comparison of Ratings-Based and Choice-Based Conjoint Models. J. Mark. Res. 

1992, 29, 368. [CrossRef] 

54. Lawson, S.; Glowa, T. Discrete choice experiments and traditional conjoint analysis. Quirk’s Mark Res Rev. 2000, 3, 57–72. 

55. Enneking, U. Willingness-to-pay for safety improvements in the German meat sector:   The case of the Q&S label. 

Eur. Rev. Agric. Econ. 2004, 31, 205–223. [CrossRef] 

56. Mundo-Rosas, V.; Unar-Munguía, M.; Hernández, M.; Pérez-Escamilla, R.; Shamah-Levy, T. Food security in Mexican households 

in poverty, and its association with access, availability and consumption. Salud Publica Mex. 2020, 61, 866–875. [CrossRef] 

57. Grunert, K.; Sonntag, W.; Glanz-Chanos, V.; Forum, S. Consumer interest in environmental impact, safety, health and animal 

welfare aspects of modern pig production: Results of a cross-national choice experiment. Meat Sci. 2018, 137, 123–129. [CrossRef] 

58. Vera-Guzmán, A.M.; Chávez-Servia, J.L.; Carrillo-Rodríguez, J.C.; López, M.G. Phytochemical evaluation of wild and cultivated 

pepper (Capsicum annuum L. and C. pubescens Ruiz & Pav.) from Oaxaca, Mexico. Chil. J. Agric. Res. 2011, 71, 578. [CrossRef] 

59. Sánchez-Toledano, B.I.; Gómez, D.M.; Cuevas-Reyes, V.; Salgado-Beltrán, L. Characterization of the preferences towards jalapeño 

peppers from the perspective of the Sonoran consumers. Agro Product. 2021, 14, 55–61. [CrossRef] 

60. Ludy, M.; Mattes, D. Comparison of sensory, physiological, personality, and cultural attributes in regular spicy food users and 

http://doi.org/10.1016/j.ecolecon.2006.01.009
http://doi.org/10.1016/j.foodpol.2016.02.006
http://doi.org/10.1016/j.energy.2015.04.036
http://doi.org/10.1016/j.foodpol.2012.02.014
http://doi.org/10.1016/j.ecolind.2020.107203
http://doi.org/10.1016/j.gecco.2018.e00440
http://doi.org/10.1016/j.jhealeco.2012.01.002
http://www.ncbi.nlm.nih.gov/pubmed/22317960
http://doi.org/10.1016/j.landusepol.2019.104200
http://doi.org/10.1111/ijfs.13933
http://doi.org/10.1016/j.foodpol.2020.101962
http://doi.org/10.1038/s43016-021-00360-3
http://doi.org/10.22434/IFAMR2014.0176
http://doi.org/10.1016/j.foodpol.2011.07.004
http://doi.org/10.1037/h0070288
http://doi.org/10.1287/mksc.1090.0508
http://doi.org/10.1111/j.1467-8276.2008.01155.x
http://doi.org/10.1016/j.addbeh.2013.08.007
http://doi.org/10.1080/14659891.2020.1808725
http://doi.org/10.1002/9781118901731.iecrm0130
http://doi.org/10.1016/S0191-2615(02)00046-2
http://doi.org/10.3390/molecules16021253
http://www.choice-metrics.com/
http://doi.org/10.1177/002224379202900307
http://doi.org/10.1093/erae/31.2.205
http://doi.org/10.21149/10579
http://doi.org/10.1016/j.meatsci.2017.11.022
http://doi.org/10.1163/_q3_SIM_00374
http://doi.org/10.32854/agrop.v14i14.1759


 
non-users. Appetite 2012, 58, 19–27. [CrossRef] [PubMed] 

61. Hidalgo-Milpa, M.; Arriaga-Jordán, C.M.; Cesín-Vargas, A.; Espinoza-Ortega, A. Characterisation of consumers of traditional 

foods: The case of Mexican fresh cheeses. Br. Food J. 2016, 118, 915–930. [CrossRef] 

62. Lillywhite, J.M.; Simonsen, J.E.; Uchanski, M.E. Spicy Pepper Consumption and Preferences in the United States. HortTechnology 
2013, 23, 868–876. [CrossRef] 

63. Hu, W.; Hünnemeyer, A.; Veeman, M.; Adamowicz, W.; Srivastava, L. Trading off health, environmental and genetic modification 

attributes in food. Eur. Rev. Agric. Econ. 2004, 31, 389–408. [CrossRef] 

64. Wu, L.; Wang, S.; Zhu, D.; Hu, W.; Wang, H. Chinese consumers’ preferences and willingness to pay for traceable food quality 

and safety attributes: The case of pork. China Econ. Rev. 2015, 35, 121–136. [CrossRef] 

65. Maehle, N.; Iversen, N.M.; Hem, L.E.; Otnes, C. Exploring consumer preferences for hedonic and utilitarian food attributes. 
Br. Food J. 2015, 117, 3039–3063. [CrossRef] 

66. Grunert, K.G. How changes in consumer behaviour and retailingaffect competence requirements for food producersand proces- 

sors. Econ. Agrar. Recur. Nat. Resour. Econ. 2006, 6, 3–22. 

67. Akerlof, G.A. The Market for “Lemons”: Quality Uncertainty and the Market Mechanism. Q. J. Econ. 1970, 84, 488–500. [CrossRef] 
68. Cappelli, A.; Cini, E. Will the COVID-19 pandemic make us reconsider the relevance of short food supply chains and local 

productions? Trends Food Sci. Technol. 2020, 99, 566–567. [CrossRef] 

69. Gao, H.; Zhang, Y.; Mittal, V. How Does Local–Global Identity Affect Price Sensitivity? J. Mark. 2017, 81, 62–79. [CrossRef] 

70. Romo-Muñoz, R.A.; Cabas-Monje, J.H.; Garrido-Henrríquez, H.M.; Gil, J.M. Heterogeneity and nonlinearity in consumers’ 

preferences: An application to the olive oil shopping behavior in Chile. PLoS ONE 2017, 12, e0184585. [CrossRef] 

71. Rodriguez-Entrena, M.; Colombo, S.; Arriaza, M. The landscape of olive groves as a driver of the rural economy. Land Use Policy 
2017, 65, 164–175. [CrossRef] 

72. Diaz, E.; Ivanic, A.S.; Watanabe, E.D. A study of food retailing: How does consumer price sensitivity vary across food categories 

and retailer types in Mexico? Contaduría Adm. 2019, 65, 160. [CrossRef] 

73. Escobar-López, S.Y.; Espinoza-Ortega, A. Moctezuma-Pérez, S.; Chávez-Mejía, C.; Martínez-García, C.G. Consumers’ perception 

of different types of food markets in Mexico. Int. J. Consum. Stud. 2021, 24, 112–114. 

http://doi.org/10.1016/j.appet.2011.09.018
http://www.ncbi.nlm.nih.gov/pubmed/21986186
http://doi.org/10.1108/BFJ-02-2015-0083
http://doi.org/10.21273/HORTTECH.23.6.868
http://doi.org/10.1093/erae/31.3.389
http://doi.org/10.1016/j.chieco.2015.07.001
http://doi.org/10.1108/BFJ-04-2015-0148
http://doi.org/10.2307/1879431
http://doi.org/10.1016/j.tifs.2020.03.041
http://doi.org/10.1509/jm.15.0206
http://doi.org/10.1371/journal.pone.0184585
http://doi.org/10.1016/j.landusepol.2017.03.017
http://doi.org/10.22201/fca.24488410e.2020.2182

