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Into the minds of coffee consumers: perception, preference, and impact of information
in the sensory analysis of specialty coffee
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Abstract

This study aimed to analyze the knowledge, perspectives, and preferences of consumers about specialty coffees and to investigate
how information can influence the perception of taste and the sensory characteristics of consumers. A descriptive-analytic survey
was conducted through a questionnaire in a digital format with 1005 respondents. Four trained Q-Grader tasters evaluated a
sample of cherry coffee fermented. The Specialty Coffee Association developed the cupping protocol used. According to the
perceived descriptors, a sensory analysis was performed with the same coffee with 101 consumers to evaluate the influence of
information received before the analysis. The chocolate flavor is the most expected in coffee. However, the participants are willing
to try different specialty coffees. The coffee has been considered excellent (85.15 points) by Q-Grader tasters and widely accepted
by consumers. Check-all-that- Apply (CATA) test showed that consumers could be influenced by information. When the coffee
has been presented without information, the consumers noticed a more caramel flavor. However, when the information has been
added to the same coffee, the citric flavor was more noticeable. In conclusion, information on specialty coffees should be more
widespread. Consumer’s expectations can be influenced by information, which in turn can modify their sensory perception.

Keywords: coffee consumers; the influence of information; specialty coffee; CATA; fermented coffee.

Practical Application: Consumers” knowledge about specialty coffees helps the market to understand and to serve them

assertively.

1 Introduction

Coffee is one of the most popular beverages in the world,
and changes in production, processing, trading, appreciation,
and the culture of consumers are noticeable (Guimarées et al.,
2019). Specialty and high-quality coffees are gaining space in the
market, meeting the demands of consumers (Giacalone et al.,
2019; Ufer et al., 2019). The worldwide consumption of specialty
coffee is growing (with an increase of 1.5%), and this growth in
the market is affected by new products, research, and specialized
coffee shops (Guimaries et al., 2019). For these reasons, it is
necessary to evaluate consumers’ behavior and desires (Wang
& Yu, 2016), detecting a large number of markets that can be
explored with greater accuracy and quality.

Market surveys are essential for understanding consumer
intentions. The use of the internet (twitter, e-mail, among others)
in the application of questionnaires using different qualitative
sensory methods (such as completion task) has become very
important to discover the motivations, perceptions, and attitudes
of consumers about a product (Sass et al., 2020; Torres et al.,
2020). However, there is not enough information about the
specialty coffee market, especially about the characteristics and
buying behavior of consumers (Guimaraes et al., 2019).

Several studies have shown that extrinsic factors, such as
packaging, brand, information, emotion, and atmospheric,

influence the sensory perception of food products (Spence, 2015;
Lietal, 2019; Samoggia & Riedel, 2019; Spence & Carvalho, 2020).
Acceptance testing (e.g., hedonic scale) and descriptive analysis
are commonly used in the sensory analysis (Wang & Yu, 2016).
Although the DQA method and Focus Group are techniques that
generate robust data, they are considered laborious, expensive,
and demand highly trained tasters. Therefore, innovative methods
using untrained tasters [such as Preferred Attribute Elicitation
(PAE), Temporal Dominance Sensation (TDS), and Free Listing
Task] are being studied and use as a replacement (Costa et al.,
2020; Schuch et al., 2019; Silva et al., 2018; Vieira et al., 2020).
Thus, different sensory methodologies can be used to select
specific markets and then undergo specific, targeted marketing
techniques (Carvalho et al., 2015).

Objective and subjective sensory information can have a
positive impact on consumer preference (Giacalone et al., 2016;
Wang & Yu, 2016; Li et al., 2019; Sales et al., 2020). In particular,
the Check-all-that- Apply (CATA) methodology has been widely
used and is considered efficient for describing and discriminating
between products by consumers. In this way, CATA responses
are directly linked to consumers’ perception of the product’s
characteristics, maximizing and complementing product
acceptance results (Alcantara & Freitas-S4, 2018).
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This study aimed to analyze the knowledge and perspectives
of consumers about coffees (commodity, specialty, and fermented),
measure the acceptance of a specialty coffee, and investigate how
information can influence the sensory experience of consumers.

2 Materials and methods

2.1 Consumer knowledge of commodity, specialty, and
fermented coffees

A descriptive-analytic survey was conducted through a
questionnaire in digital format to measure consumer knowledge
of commodity, specialty, and fermented coffees (Supplementary
material). Participants were invited to participate in the survey
via a hyperlink. The survey lasted approximately 5 minutes.
All participants (1005) who agreed to take part in the survey
were over 18 years old and were adequately informed about the
study objectives. The survey was divided into three main sections.
The first section aimed to correlate data on socio-demographic
aspects—gender and age—with a frequency of coffee consumption.
The questions of the second section aimed to uncover the behavior
and perspectives of commodity and specialty coffee consumers,
such as the characteristics observed when buying coftee, which
flavors the commodity and specialty coffee consumers expect to
find, besides preference, price, and others. The last section was
directed toward fermented and inoculated coffees—to try to find
out to try to find the reasons behind each consumers’ preference.

2.2 Coffee processing

Coffee cherries of the Catuai Vermelho IAC-44 variety,
grown at an altitude of 1200 m in the Caparad region-Brazil,
were fermented by a natural processing method (whole coffee
fruit) for 72 hours in a closed polypropylene container, without
adding water. Then, the cherries were transferred to suspended
terraces until they obtained 11.5% moisture and stored under
temperature-controlled conditions (15 °C + 2 °C) until roasting.

The coffee beans were roasted according to the guidelines
provided by the Specialty Coffee Association (Specialty Coffee
Association, 2018) in a laboratory roaster (TP-2, Probat Leogap
model, Curitiba, Brazil) for no longer than 24 h before tasting.
The roasting lasted 9 minutes and 39 seconds, with a final
temperature of 189 °C. The coffee beans were ground in an
electric mill (Mahlkonig, EK43 model, Hamburg, Germany)
before sensory analysis.

2.3 Sensory analysis (Q-grader tasters and consumers)

A sensory analysis was performed according to the SCA
protocol (Specialty Coffee Association, 2018). Five cups
from the same sample were used with a pre-determined ratio
of 8.25 + 0.25 g per 150 mL of water (92.2-94.4 °C). During
cupping, four expert coffee tasters with a Q-Grader Coffee
Certificate evaluated fragrance, flavor, after taste, acidity, body,
balance, uniformity, clean cup, sweetness, and overall impression
following the assessment sheet of the SCA. They also described
the flavor and sensory descriptors of coffee.

The acceptance test followed by the CATA test was performed
with the participation of 101 consumers. The primary sensory
descriptors described by expert coffee tasters were used for the
CATA list. Thus, twelve descriptors were selected: chocolate,

caramel, spice, mild flavor, milk, mint, almonds, sweet, citric,
honey, fruity, and floral. The beverage preparation was at every
30 minutes, in a ratio of 80 g of ground coffee in 1 L of water.
The samples were coded with three-digit numbers (Palermo,
2015) and were served monadically at a warm at a temperature
0f 60 °C (£ 1 °C). The participants were instructed to rinse their
mouths out with water between samples to clean their palates.

Sensory analysis was divided into two sessions and was
performed at the Sensorial Analysis Laboratory of the Federal
University of Lavras-UFLA (Lavras, MG-Brazil). In Session
1 (S1), the sample was served together with the sensory
evaluation sheet without any information given to the consumers.
The participants were invited to taste the sample and mark the
sensory descriptors they perceived based on the CATA list.
Besides, the hedonic scale of nine points (9-"extremely like” to
1- “extremely dislike”) has been used to evaluate the flavor and
global impression of the coffee. The same sample was served in
Session 2 (S2) with the information, “This coffee is a specialty
coffee, 85 points, obtained by spontaneous fermentation”
The sensory evaluation sheet was the same as in the first session.
This study (CAAE: 00147118.4.0000.5148) was reviewed and
approved by the Ethics Committee of the Federal University of
Lavras (UFLA), Lavras-MG, Brazil.

2.4 Data analysis

Statistical analyses were performed using the XLSTAT
software. Survey data were evaluated by a k-proportions test, with
a 5% significance level and frequency responses. The frequency
responses of the CATA test with consumers, the acceptance
test with consumers, and the cupping with the Q-Graders were
evaluated using a Cochran test, t-test, and Scott-Knott test,
each with a 5% significance level. The correlation between the
frequency of consumers’ coffee consumption and the scores
obtained for taste and the overall impression was evaluated by
a principal component analysis (PCA).

3 Results
3.1 Descriptive-analytic survey

The characteristics of the participants and their frequencies
of consumption are described in Table 1.

Over 77% of participants consume coffee daily, demonstrating
that coffee is a product that is appreciated. The most common location
for consumption remains the home, followed by work/university,
and, lastly, coffee shops. Only 21 of 1005 participants answered that
they do not consume the beverage. The majority of participants are
from Brazil (98.2%), and 1.8% are from other countries.

The out of the total, 31.2% of participants, do not know what
specialty coffee is. However, 91.2% of them said they would like
to know more about specialty coffee, demonstrating receptivity
to new sensory experiences. However, the knowledge about
specialty coffees has increased from 68.8-72.7% after participants
read a statement, “Special coffees are beans free of impurities
and defects that have different sensory attributes, including clean
and sweet, balanced body, acidity, and scores 80 or higher by a
certified Q-Grader on the Specialty Coffee Association’s quality
scale. In addition to intrinsic quality, specialty coffees must have
certified traceability and environmental, economic, and social
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sustainability criteria at all stages of production” (Associa¢ao
Brasileira de Cafés Especiais, 2019), showing that there are gaps
in communication between the market and consumer.

When asked why they would like to consume specialty coffees,
the most cited reasons were: knowing/sensory experience and
curiosity (51.1%). Flavor and quality had 37.2% of the answers,
while the aroma, pleasure, and sustainability represented 11.7%.

More than half of participants (56.67%) reported that they
have difficulty finding specialty coffees or do not know places that
sell these coffees. Besides, the price of specialty coffee influences
the consumption of 21.46% of the participants. And, 80.4% of

participants who consume specialty coffees are willing to pay
up to approximately US $ 6 for 250 g of coffee, pointing out that
the price is not such a limiting factor.

Sales et al. (2020) reported that the Brazilian coffee consumers
associated commodity coffee beans with higher quality compared
to coffee powder and in capsules. Also, they correlated coffee beans
with a more powerful aroma, flavor, and freshness, generating
greater satisfaction and pleasure. The characteristics observed
when buying commodity coffee and the reasons for consuming
specialty coffees are the same. However, there is a difference in
the priority of these characteristics (Figure 1). Flavor, aroma,
and quality characteristics were the most mentioned. However,

Table 1. Population characteristics, according to coffee intake groups from questionnaire participants (N= 1005).

Frequency of coffee consumption

Parameters Never 1-2 per week 3-5 per week Daily Total (%)

Sex

Male 6 34 47 377 46.17

Female 15 63 58 405 53.83
Age (years)

18-40 19 79 80 496 67.07

41-50 0 9 15 105 12.83

>51 2 9 10 181 20.1
Country

Brazil 20 91 105 771 98.2

Other country' 1 6 1 10 1.8
Education

High school” 0 9 0 65 7.37

Undergraduate? 10 51 50 316 425

Postgraduate 11 37 55 401 50.13
Consumption®

Home - 69 82 720 -

Work/University - 42 68 526 -

Coffee shop - 27 33 346 -

! Countries: Argentina, Colombia, China, Guatemala, United States, London, Nepal, United Arab Emirates, Venezuela; >Studying/complete; *Local of consumption; *May have more

than one answer.
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Figure 1. Characteristics observed by respondents when buying coffee. Different lowercase letters show a statistical difference at p < 0.05 by
k-proportions test between the characteristics observed when buying commodity coffee. Different capital letters show statistical difference at
p < 0.05 by k-proportions test between the characteristics observed when buying specialty coffee. *There was no statistical difference at p < 0.05
by k-proportions test in each characteristic observed between commodity and specialty coffee.
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mentions of these factors increase, on average, 12% when
talking about the consumption of specialty coffees, and become
essential. This increase also has been observed in traceability and
sustainability. In contrast, the price, variety, brand, and packing
decreased in importance when buying specialty coffees—up
to a 30% difference compared to commodity coftees (for price
and brand). Curiosity about the producer showed no significant
difference between commodity and specialty coffee (Figure 1).

Flavor (86.3%) was the most-cited attribute for specialty
coffee, significantly more frequently than the others. Aroma
(62.2%) and aftertaste (56.1%) were also highly cited but did
not show a significant difference amongst themselves. The least-
considered attributes were the degree of roasting (29.4%) and
body (31.6%)- there was no significant difference between
them. Chocolate is the flavor that consumers most expect to
find in specialty coffees (presenting a significant difference).
Caramel, fruit, and nuts and almonds were also frequently cited
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Figure 2. Important attributes evaluated when consuming specialty
coffee and flavors that respondents expect to find in a specialty coffee.
Different bold lowercase letters show a statistical difference at p < 0.05
by k-proportions test between the following characteristics: flavor,
aroma, aftertaste, body, and degree of roast characteristics—different
lowercase letters without bold show statistical difference at p < 0.05 by
k-proportions test between flavors.

and showed no significant difference amongst them. Further,
28.6% of the participants expected the coffee to have a roasted
flavor (Figure 2).

Of the five basic tastes, sweet is what consumers expect most
(71.4%). Bitter is the second basic taste they expect to find in
specialty coffee (41.6%), even though this type of coffee has a
lower bitterness compared to commodity coffee.

The last part of the questionnaire focuses on fermented
coffees. 48.5% of participants did not know that coffee can
undergo a controlled fermentation process, and only 28.6%
had ever consumed this type of coffee. This result shows that,
despite the growth of specialty coffees, information about
fermented coffee needs to be spread to consumers since 89.6%
of participants would like to consume this type of coffee, mainly
for the best taste.

According to the survey, only 36.7% of participants knew
about fermented coffee with microorganism starters. Only
16.2% had consumed this type of coffee, and the main attributes
of coffee inoculated with microorganisms that pleased the
interviewees were flavor (most cited: chocolate (51%), caramel
(24%), floral (7%), fruity (6%), red fruits (5%), and wine(5%)),
aroma, being different/exotic, and acidity. Besides, the acceptance
rate of participants who have not tasted fermented coffees is
much higher when the known inoculum (90.5%) than when
the inoculum is unknown (46.1%).

3.2 Sensory analysis

Four trained tasters evaluated the fermented coffee sample
according to the SCA protocol. The coffee received an average
score of 85.15 (Table 2), and the most cited sensory characteristics
of flavor were: chocolate, caramel, almonds, spices, soft flavor,
milk, mint, citric, fruity, honey, sweet, and floral. The score was
used in the information presented to consumers in the second
session of the sensory analysis to verify its influence on the
acceptance test and the sensory characteristics perceived in
the CATA test.

The panel of 101 untrained consumers was composed of
62 females and 39 males, aged 18-60 years. Almost 47% of
the participants drink coffee with sugar, and of these, 57% are
women. Also, 75% of tasters drink coffee daily.

Acceptance was classified between “moderately like” and
“very much like” (7.0-7.1 and 7.0-7.2, respectively) according
to the hedonic scale (in the acceptance test) of taste and overall
impression (in Sessions 1 and 2).

The PCA analysis (Figure 3) allowed the correlation between
the frequency of coffee consumption by participants and the
scores obtained for taste and overall impression. The information

Table 2. The total score of each expert taster for coffee beverages (scale Specialty Coffee Association, 2018).

Expert coffee tasters

T1 T2

MV
T3 T4

Final score 85.08'+ (.88 85.172 £ 0.52

85.08*+1.18 85.25* £ 1.25 85.15* £ 0.08

MYV = mean value of all tasters. Mean values + standard deviation within the same lowercase superscript letters no differ significantly (p < 0.05) by the Scott-Knott test between the

grades of each Q-Grader taster. All analyses were carried out in triplicate.
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Figure 3. Correlation between the frequency of coffee consumption by consumers and the scores obtained for taste and overall impression were
evaluated by principal component analysis (PCA) and cluster through dendrogram. A = Score evaluated for flavor; B = Score evaluated for
global impression. Frequency of coffee consumption: D = Daily; 3-5 = 3 to 5 times a week; 1-2 = 1 to 2 times a week; R = Rarely; S1= Session 1
and S2 = Session 2. (—) Frequency of coffee consumption in each session.

less influenced the tasters who consume coffee rarely (R). Those
tasters were characterized by lower scores for flavor (between
3 and 4). The same happened with tasters who drink coffee
1-2 times a week; however, they scored the coffee higher, at 8.
Although the group of tasters who consume coffee 3-5 days a
week are in the same quadrant in S1 and S2, it can be observed
that the information had a significant influence on the taste
score. In S1, this group was characterized by a score of 7, while
in S2, the score was closer to 9. Unlike expected, the information
had a negative effect on the taste score of the tasters who drink
coffee daily (D) (S1 was characterized by a score of 8, and S2 by
a score of 7) (Figure 3A1). Thus, the cluster analysis separated
consumers into three main groups. Only those who consumed
coffee rarely (R) had the same grouping in S1 and S2 (Figure 3A2).

In Figure 3BI, it can be observed that 79.14% of the total
variance for the global impression scores were explained. Again,
the tasters who consume coffee rarely (R) were characterized by
the same score (4) in both S1 and S2. In this case, the information
negatively influenced the scores of those who consumed coftee
1-2 times a week —in S1. S1 group was closer to a score of 9,

and in S2, a score of 7. The tasters who drink coffee 3-5 times
a week were also influenced by the information and had the
highest overall impression score in S2 (closer to a score of 9).
Tasters who drink coffee daily (D) did not seem to be influenced
by the information and were characterized by a score of 8 in
both sessions (Figure 3B1).

As for taste, Figure 3B2 shows that those who rarely consumed
coffee were in the same group for both sessions. Those who drink
coffee 3-5 times a week in S2 and those who drink coffee 1-2 times
aweekin S1 are in the same group, most closely related by a higher
score. A dissimilarity of Groups 5-3 can be observed in Figure 3B2.

In S1, participants perceived sweeter and more caramel
descriptors. After the information (S2) that the coffee scored
85 points and was fermented, the perception changed, and
participants described the coffee as more citric and fruity.
The perception of honey and floral descriptors showed no
difference between S1 and S2 (Figure 4). These results indicate
that untrained consumers perceived some attributes described
by Q-Graders. However, they could be influenced by the
information provided.
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Figure 4. The frequency response of the CATA test with consumers before and after information provided to tasters. The sensory descriptors
with * show statistical difference at p < 0.05 by the Cochran test from the same sample before and after the information.

4 Discussion

The survey aimed to understand the knowledge and
perspectives of consumers about commodity, specialty, and
fermented coffees. Brazil is still the largest producer and exporter
of coffee in the world. According to the Empresa Brasileira de
Pesquisa Agropecuadria (2019), every year, the world consumption
of the beverage grows around 1.5%. In particular, Brazilians
are drinking more coffee (second-largest consumer of the
beverage), and consumption is projected to increase by 3.5%,
confirming a positive projection for coffee growers. Therefore,
the expectations and desires of consumers must be considered,
reaching a broader market (Wang & Yu, 2016).

The third wave of coffee is based on the differentiation and
experience of consuming this complex beverage (Boaventura etal.,
2018; Guimardes et al., 2019). The interest of participants in
trying specialty coffees indicates a growth trend for this market,
with higher availability and approximation of consumers. More
than quality, consumers want to service and experiences to be
pleasant (Sousa et al., 2016; Wang & Yu, 2016; Ufer et al., 2019).

Despite the interest of consumers, price is one of the factors
that influence their purchase decision, and promotions can
stimulate increased sales (Samoggia & Riedel, 2018).

Coffee aroma and flavor are the most important properties
determining consumers’ preference and acceptance (Bressanello et al.,
2018; Wang et al., 2019). Customers place significant value on
coffee shops that provide sensory experiences, unique coftee
flavors, and consistent quality (Kim & Lee, 2017). And as
consumers become more demanding and aware (Ratton & Spers,
2020), they are more concerned with knowing the characteristics
and information of the products they consume. Consequently,
producers tend to change their postharvest processes to meet

the demands. Thus, the controlled fermentation process aims to
assist in improving the quality of specialty coffees, diversifying
the flavor and aroma of the beverage (Evangelista et al., 2014;
Bressani et al., 2018, 2020; Haile & Kang, 2019; Wang et al., 2019).

There are no studies that meet consumer expectations
regarding flavor descriptors. In this work, it was found that
chocolate is the flavor that consumers most expect to find
in specialty coffees, followed by caramel, fruit, and nuts, and
almonds. However, many consumers still have the habit of coffee
with excessive roasting (commodity), which may explain why
28.6% of the participants expected the coffee to have a roasted
flavor. According to Monteiro (Monteiro et al., 2010), consumers
preferred the most darkly roasted coftees, regardless of the type
of beverage. On the other hand, Giacalone et al. (2019) showed
that consumers preferred coffees with regular roasting. According
to the degree of roasting, the composition of some chemical
compounds can be variable because there is partial degradation
of phenolic compounds and the development of aromatic and
bioactive compounds (Cruz et al., 2017).

The human being has always looked for the sweet taste, which
is significantly related to pleasure and reward (Almeida, 2017).
As expected, the sweet taste is what consumers most expect to
find in coffee. Despite being considered an attribute negative in
some foods (Varela et al., 2014), many consumers appreciate a
certain amount of bitterness in products such as coffee, beer, or
dark chocolate. In a study by Giacalone et al. (Giacalone et al.,
2019), the consumers strongly correlate bitterness with darker
roasting.

Research has shown that consumers are more demanding
and willing to try different products. Even though they can
recognize the quality of the beverage, they still have limited
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perception to describe the sensory characteristics. Therefore,
the sensory evaluation performed by trained Q-Grader tasters is
essential because it helps establish the purchase and sale value of
specialty coffees through their score based on SCA protocol and
the perceptions of sensory descriptors (Conley & Wilson, 2020).
However, it is also important to know the behavior regarding
preferences, intentions, and desires.

The average scores of flavor and overall impression in S1 and
S2 did not differ significantly. However, a slight increase can
be seen after adding the information, showing an influence on
the acceptability and perception of sensory characteristics of
the coffee. Overall, the coffee had reasonable rates of sensory
acceptance for both flavor and overall impression. The information
influences the sensory perceptions and responses because it
creates expectations (Spence, 2015; Spence & Carvalho, 2020).
Consumers who drink coffee more often showed high expectations
for sensory analysis. In the same sense, the perception of the
sensory descriptors was different for the two sessions. Despite
having been served with the same coffee in both sessions, most
tasters correlate the specialty/fermented coffee with citric and
fruity descriptors. These results indicate that untrained consumers
perceived some attributes described by the Q-Graders. However,
they could be influenced by the information provided due to
expectations about specialty/fermented coftees.

5 Conclusions

Descriptive-analytical research clearly showed how consumers
understand specialty coffees and their perspectives on the beverage.
In general, the participants knew little about specialty/fermented
coffee but were willing to try different coffees. Chocolate is the
flavor that consumers most expect to find in specialty coffee.
These results are important, as they can help practitioners both
know better the trend of the market and adjust the position of
products or services more assertively.

Sensorially, the coffee had a good acceptance. The information
mainly positively influenced the group who drink coftee 3-5 times
a week. The caramel and citric descriptor showed a significant
difference between S1 and S2, the citric descriptor being the most
related to fermented coffees (after information). Consumers’
expectations can be influenced by information, modifying their
sensory perception.
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