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Abstract: How local economies can successfully develop remains an important issue for any develop-
ing country. One mechanism for promotion of economic development is government-driven policy.
The problem is that it is not clear whether public-led economic promotion attracts consumers and
which promotion factors are relatively significant for boosting particular goods. This paper examines
attributes of green tea products likely influencing consumer preferences, focusing on the Thai Nguyen
area in Vietnam as an example. In this area, the “One Commune, One Product” (OCOP) project has
been implemented by the local government. This study employs randomized conjoint analysis based
on data collected from 450 randomly selected consumers in several local supermarkets. Interestingly,
the results show that online style sales have a negative preference for the purchase of green tea
products, while transparency, such as the traceability of the product and product information, and
reliability, such as certification, enhance the purchase of these products by consumers. However, this
finding is not necessarily robust because our results indicate that approximately 90% of consumers
tend to choose the default pair, which means that they do not actively prefer the product, possibly
implying that this kind of public-led promotion is not yet broadly familiar to all people.

Keywords: conjoint analysis; green tea; OCOP; attributes for preference; Thai Nguyen; causal inference

1. Introduction

Currently, the tea plant is predominantly recognized for its production of various
types of tea. Over the past few decades, tea has consistently remained the most widely
produced and consumed beverage globally, second only to water. Tea is consumed daily
by millions of people [1–3]. The production and export of packaged tea play significant
roles in contributing to the economic development of many countries [4–6]. The global tea
industry is estimated to reach a retail value of USD 73 billion by 2024, with smallholder
producers in Asian and African countries contributing approximately 70% of global tea
output [6]. Thus, tea cultivation not only contributes to socioeconomic development in
developing countries but also impacts the livelihoods of people in rural and mountainous
regions [7,8].

Vietnam is currently one of the top 10 tea-producing countries globally, ranking
sixth after China, India, Kenya, Sri Lanka, and Turkey [9]. Vietnam boasts approximately
130 thousand hectares of tea plantations, yielding a total output of 994.2 thousand tons,
with an average yield of approximately 8 tons per hectare. However, tea exports reach
only USD 230 million annually, which is at a lower level than coffee, rubber, and pepper
exports [10]. Tea cultivation in Vietnam is predominantly concentrated in the northern
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midland and mountainous regions, which account for approximately 70% of the country’s
total tea-growing area. Among these regions, the central highlands region occupies approx-
imately 19%, the coastal mountainous and north central coast regions occupy 7%, and the
Red River Delta region occupies 4%. Noteworthy provinces with significant tea-growing
areas include Lam Dong Province, with 10.8 thousand hectares; Phu Tho Province, with
16.1 thousand hectares; Ha Giang Province, with 21.5 thousand hectares; and Thai Nguyen
Province, with 22.3 thousand hectares. Vietnam’s tea consumption market consists pri-
marily of domestic consumption and exports. In the export market, black tea dominates,
while green tea is primarily consumed domestically [11]. In recent years, the Vietnamese
tea industry has contributed significantly to the economic value of society, generating
numerous employment opportunities in various regions, augmenting incomes, improving
livelihoods, and aiding in the advancement of agricultural development.

Currently, Vietnam, along with several other tea-growing countries worldwide, faces
numerous challenges and difficulties. Apart from objective factors such as climate change
leading to agricultural degradation and the declining yields and productivity of tea, subjec-
tive reasons for such challenges include limited and underdeveloped marketing choices,
inadequate access, and ineffective responses to customer demands in the country, resulting
in low levels of profitability [1,3,4,7]. Furthermore, the promotion of tea industry brands
has been inadequate, as challenges in controlling food safety and quality are present, lead-
ing to a loss of consumer trust. Consequently, this situation jeopardizes the livelihoods of
producers, particularly smallholder producers and rural areas where economic develop-
ment remains slow and unsustainable due to the lack of market linkages [10–12]. Moreover,
consumers are becoming increasingly discerning, placing stricter emphasis on quality,
design, and information provided on product packaging [13,14]. The behavior of food
consumers is also evolving, with their preferences and considerations shifting toward food
safety and health [15].

The market demand for green tea products is highly significant. Apart from the focus
on applying scientific technology in production and processing to enhance productivity
and quality, the survival imperative for producers, enterprises, and distributors lies in
ensuring the marketability of their tea products. One of the key determinants influencing
the green tea product market is consumer behavior. Several previous studies in some of the
world’s largest tea-producing countries, such as China, India, and Sri Lanka, indicate that
tea product attributes such as brand, origin, price, organic labels, product, marketing, taste,
and quality influence consumer behavior [15–18]. Meeting consumer needs and preferences
and building trust among customers demand specific strategies and effective customer
engagement from producers, enterprises, and distributors. Therefore, we conduct this study
using randomly combined levels of product attributes via a combination analysis method.
We assess the influence of each attribute on customer preferences for green tea products.

This study makes significant contributions to the field of consumer behavior and the
tea industry. To begin with, it extends the existing literature by examining the role of
traceability certification and online shopping in influencing consumer preferences, an area
that has not been fully addressed in previous research. In terms of methodology, the study
employs conjoint analysis to provide a comprehensive view of consumer preferences. Ad-
ditionally, these findings offer actionable insights for both policymakers and tea producers,
advocating for the development of effective certification policies and targeted marketing
strategies. Furthermore, by focusing on the specific context of Vietnam, this study fills
a critical gap, providing localized insights that can drive regional market strategies and
policy-making.

2. Literature Review

Numerous previous studies have investigated tea plants and products worldwide and
in Vietnam. However, there is scarce research focusing on market research and consumer
behavior, particularly regarding consumer preferences for specific attributes of green tea
products. In China, Nam et al. [15] studied consumer preferences for green tea with
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environmentally friendly certification, with the results showing that certain tea product
attributes, such as the location of production, size of the production firm, certification,
and type of green tea, affect consumer preferences, and thus, consumers are willing to
pay more for green tea products with organic certification than for those without organic
certification or without any certification at all. Another study by Yang et al. [16] shows
that the origin, organic labels, and brand attributes of Oolong tea are significant factors
influencing consumers’ purchasing decisions. Attributes such as the product itself, its
marketing, and consumer lifestyle influence consumers’ decisions to purchase branded tea
in Sri Lanka [17], whereas consumers in India are more concerned with the quality and taste
of the product [18]. Sun et al. [19] conducted research assessing environmental impacts
throughout the lifecycle of green tea production. Moreover, Xi et al. [20] conducted a study
on the influence of potassium fertilizer on the quality of tea, while Lou et al. [21] studied
the attitudes and behaviors of tea farmers toward pro-green control technology for pests
and diseases in tea cultivation. In Vietnam, Hong et al. [5] conducted research assessing
the economic losses and environmental impacts of chemical fertilizers and pesticides
in tea production. Other studies have focused on enhancing the efficiency of irrigation
water use for sustainable development in the Vietnamese tea industry [2]. Additionally,
investigations have explored the impact of sustainable certification attributes on the income
of tea farmers [22]. Also, Hanh [23] analyzed the current status of production, processing,
and exports to enhance the value added for the Vietnamese tea industry. Furthermore, the
competitive advantages of the Vietnamese tea industry in the international market have
been examined [24].

While there has been limited previous research analyzing in-depth customer behavior
or examining the influence of tea product attributes on consumer behavior, preferences, and
decisions specifically for green tea products, there have been numerous studies analyzing
the factors affecting consumer preferences and decisions regarding food and beverage
products. For example, Khai and Yabe [25] employed a choice experiment method to
analyze consumer preferences for the attributes of environmentally certified rice in the
Mekong Delta region of Vietnam, revealing a positive correlation between attributes such
as the number of Sarus cranes, degree of pesticide reduction, increased biodiversity, price,
and consumer decisions. Additionally, numerous studies have utilized combined analysis
methods to identify the factors influencing consumer preferences in product and beverage
research. For example, Cerda and colleagues [26] employed a conjoint analysis method
to determine the importance of the attributes of organic apple products in Chile on con-
sumer preferences, revealing that variety, organic production methods, sweetness, and
low price are factors influencing consumer preferences. A study conducted by Ranasingha
and colleagues revealed that the color, size, and crispiness of fruits influence consumers’
preferences and willingness to pay in Sri Lank [27]. Specifically, oranges are associated with
attributes such as sweetness, shelf life, and price. Thus, consumers tend to prefer oranges
with high levels of sweetness, longer shelf lives, and lower prices. Moreover, attributes
such as brand, health benefits, price, and calorie content influence consumer preferences
for milk and fruit-based beverages in India [28]. Furthermore, attributes, including pearl
size, sugar content, ice amount, and price, positively affect consumer preferences for milk
tea beverages in the Philippines [29].

Combination analysis is a widely utilized research method in marketing and con-
sumer behavior research [21,30–38]. This method presents randomly combined scenarios
involving different levels of product or service attributes, with respondents ranking their
preferences for each randomized combination. Through this technique, researchers can iden-
tify the impact of each attribute on consumer preferences and purchase intentions [39,40].
Understanding consumer preferences and behaviors is the key to success for producers,
businesses, and suppliers in product development, competition, and marketing.



Sustainability 2024, 16, 4521 4 of 17

3. Study Area and Sampling

This study aims to identify the product attributes influencing consumer preferences
for green tea products through direct customer surveys in the city of Thai Nguyen, Thai
Nguyen Province. Thai Nguyen is a midland province located in the northeast region
of Vietnam, approximately 75 km from the capital city of Hanoi. With a land area of
3521.96 km2 and a population of 1,323,150 inhabitants, this province ranks 25th in popula-
tion density in Vietnam. The province’s average gross regional domestic product (GRDP)
per capita reached VND 95,100,000 (approximately USD 4161) in 2021. Agricultural land ac-
counts for 85.73% of the total land area, with tea cultivation occupying a significant portion
of the total land area. Thai Nguyen Province is one of the largest tea-growing regions in
the country, with a tea cultivation area of 22,445 hectares and a processed green tea output
of 50,146 tons, including 1.86 tons of green tea exported, valued at USD 2.03 million. The
province consists of nine administrative units, including three cities and six districts, with
the largest city, Thai Nguyen city, having the highest population density. Thai Nguyen
city is considered the administrative and economic center of Thai Nguyen Province, with
a population of 354,331 people, accounting for 26.78% of the province’s total population.
Thai Nguyen city serves as the primary economic hub and boasts the highest consumption
level of green tea within the province [41]. For these reasons, we select Thai Nguyen city
as the research site. The research was conducted from 6 October to 30 October 2023. The
sampling process involves the following two steps: first, selecting the research area, and
second, addressing customer sampling procedures.

In the first step, we selected six major supermarkets located in the city center of Thai
Nguyen (Figure 1). These six supermarkets attract the most daily foot traffic for shopping
purposes within the area, and notably, they all sell green tea products from Thai Nguyen
Province. To ensure comprehensiveness in terms of sample size, budget, and study duration,
we collected a total sample of 450 individuals across the six supermarkets. Specifically,
75 samples were collected from GO supermarket, 75 from Minh Cau 1 supermarket, 75 from
Lan Chi supermarket, 75 from Minh Cau 2 supermarket, 75 from Vinmart supermarket,
and 75 from Thanh Do supermarket.
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In the second step, we approached customers at the entrances and exits of supermar-
kets for direct interviews. Each respondent participated in a 10–15 minute interview, with a
30 minute interval between consecutive interviews to minimize respondent fatigue. This
interval was measured from the completion of one interview to the start of the next inter-
view. In cases where the initial respondent declined to participate after the introduction, the
timing was reset for the subsequent interviewee. Throughout the experimental process, we
developed a survey questionnaire comprising the following four steps: (1) personal infor-
mation; (2) scenarios; (3) experimental choice sets; and (4) basic respondent demographics
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such as age, gender, education level, ethnicity, occupation, average monthly household
income, and household size. For steps (1) and (2), we provided information and scenarios
directly to the respondents upon their agreement to participate in the interview. For steps
(3) and (4), we conducted the interviews, and respondents selected their preferred choice in
the combined experiments on a laptop computer.

In this study, we investigate and propose five attributes of green tea, namely, source
traceability, “One Commune, One Product” (OCOP) star certification, producer informa-
tion, product information, and purchase methods. The traceability of origin is defined
according to the standard TCVN 12850:2019 of Vietnam as follows: the traceability of
origin is a supervisory activity that identifies a product or service unit through each stage
over time, as well as the location of the production, processing, storage, preservation,
transportation, distribution, and trading processes. Such information is encoded on a quick
response (QR) code and is designed by manufacturers and distributors to be displayed on
product packaging [42]. Consumers can utilize software applications on smartphones or
tablets to access product information. Additionally, the OCOP project is a program initiated
by the Vietnamese government in 2018. The OCOP program is one of Vietnam’s three
national target programs for building new rural areas and serves as a solution to boost
rural economic development and unleash the potential for locality growth. The program’s
focal point is the development of agricultural and nonagricultural products, along with
local services, aiming to bolster economic growth and notably increase rural residents’
incomes [43–45]. OCOP-certified tea products are those tea products that have undergone
evaluation for OCOP product classification by the Vietnamese government. Products with
OCOP certification meet the criteria concerning quality, package design, product charac-
teristics, and local strengths. Currently, OCOP certification involves the following three
levels: three stars, four stars, and five stars, with a higher number of stars indicating higher
product quality. Producer information refers to the details provided by the manufacturer
or distributor, such as the manufacturer’s name, address and phone number, along with
some historical background presented on the product packaging. Product information
includes the details disclosed by the manufacturer on the packaging, such as the product
name, ingredients, expiration date, usage instructions, manufacturing date, and warning
information. The purchase method refers to the manner and method by which consumers
access and conduct purchasing transactions.

In an actual interview, the combination of levels of attributes is randomly assigned
and presented in the questionnaire. The levels of attributes in this study are chosen to
be practically relevant to the attributes of green tea products and the research objectives.
The levels of the attributes are specified in Table 1, including two levels for the origin
traceability attribute, three levels for the OCOP certification attribute, four levels for the
manufacturer information attribute, four levels for the product information attribute, and
three levels for the purchase method attribute. There are five attributes with two, three, or
four different levels each, resulting in 288 (2 × 3 × 4 × 4 × 3 = 288) potential scenarios for
each attribute, with 10 observed choices per interviewee, resulting in a final sample size of
4500 (450 × 10 = 4500).

Table 1. Attributes and levels for the conjoint analysis.

Attributes Level 1 Level 2 Level 3 Level 4

Traceable Yes No
OCOP star certification 3 stars 4 stars 5 stars
Producer information Name Address Contact number Producer’s history
Product information Name Ingredient Instruction Expiration date

Purchase At stores At supermarkets Online

OCOP: One Commune, One Product.

After understanding the experimental scenario, interviewees were asked to prioritize
numbers in ascending order of one, two, and three according to random combination
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groups labeled Groups (A), (B), and (C), respectively. Number one corresponds to the
group of randomly combined levels of attributes that the interviewee prioritizes as his or
her first choice, followed by numbers two and three. An example in Figure 2 illustrates this
situation for the first respondent, where the random experiment yields three groups based
on the levels of product attributes, and the interviewee then prioritizes numbers 1, 2, and 3
(Figure 2).
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4. Methods

Conjoint analysis is a method used in analyzing consumer behavior through a set
of product and service characteristics, including their nature and attributes. Combined
experiments present hypothetical scenarios, and respondents are selected, evaluated, and
prioritized based on the levels of product attributes. In this choice and prioritization,
respondents sometimes must trade off between attributes and decide which attribute takes
precedence for them. In this study, we employ a conjoint analysis method proposed by
Hainmueller et al. [46] to determine the probability of choice both internally and externally.
This study identifies the nonparametric average marginal component effect (AMCE) for
each attribute and level concerning the probability distribution of attributes across repeated
samples. The levels of attributes are randomly selected, and ordinary least squares (OLS)
regression is used to calculate the AMCE of each attribute as a linear regression coefficient.
The model is as follows:

Yitj = β0 +
L

∑
l=1

Dl

∑
d=2

βld × aitjld + uitj

where aitjld is a dummy variable for the d-th level of policy j in task t of respondent i;
i = 1, . . .., 450, is the number of respondents;
L = 1, . . ., 5, is the number of attributes, d is the number of levels;
Dl = (D1, D2, D3, D4, D5) = (2, 3, 4, 4, 3) is the total of levels of the attributes, and
t = 1, . . ., 5 is the number of choice repetitions.
βld is the coefficient, and uitj denotes the error term. Yitj ϵ {0, 1} is a choice indicator

variable; in the internal choice probability estimation, Yitj = 1 if the preference rank of
policy j is higher than its alternative policy and 0 if the rank is lower. The constant
term β0 can be interpreted as the possibility of respondents choosing the combination of
benchmark attributes.

One of the most important attributes of this method is independence, and when[
uitj

∣∣aitj1,.......,aitj5
]

= 0, the order of attributes for each driver of the selection is random;
nonparametric analysis is performed using all dummy variables aitjld.
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5. Results and Discussion
5.1. Socioeconomic Characteristics

The descriptive statistic results indicate that most interviewees are individuals under
40 years of age, female, married, belonging to the Kinh ethnic group, employed in public
services and owning small to medium-sized private enterprises, with predominant average
household monthly incomes ranging from VND 10,000,000 (equivalent to USD 415.196)
to VND 24,000,000 (equivalent to USD 996.471) and household sizes ranging from three
to five members. Specifically, as shown in Table 2, the total number of observed samples
is 450 individuals, among which 64% are under 40 years of age (Younger) and 36% are
at least 40 years of age (Older). There are 200 male respondents, accounting for 44.44%
of all respondents, and 250 female respondents, accounting for 55.56% of all respondents.
The number of interviewees who are unmarried account for 22%, comprising 99 individu-
als, while 351 individuals are married, representing 78% of all respondents. Among the
450 interviewees, 192 have an education level below a bachelor’s degree (42.67%), and
258 have a bachelor’s degree or higher (57.33%). Regarding ethnicity, observations indicate
that most interviewees belong to the Kinh ethnic group, with 342 individuals, accounting
for 76% of all respondents. There are 65 individuals from the Tay ethnic group, constituting
14.44% of all respondents; 26 individuals from the Nung ethnic group, accounting for
5.78% of all respondents; 16 individuals from other ethnic groups, comprising 3.56% of all
respondents; and 1 individual belongs to the Mong ethnic group, representing 0.22% of all
respondents. Many interviewees are employed in public services, accounting for 30.67%
of the sample, followed by business owners, accounting for 20.22%. Other occupations
comprise 19.78% of the sample, private service providers constitute 16.89%, students make
up 7.56%, homemakers account for 2.67%, farmers represent 2%, and individuals without
employment constitute 0.22%. The average monthly household income of the interviewees
ranges mainly from VND 10,000,000 (USD 415.196) to VND 24,000,000 (USD 996.471), with
24% of households having an average monthly income ranging from VND 15,000,000
to VND 19,000,000 (from USD 622.794 to USD 788.873), 23.11% earning between VND
10,000,000 and VND 14,000,000 per month (USD 415.196 to USD 581.275), and 22% earning
more than VND 24,000,000 (USD 996.471) per month. The predominant household size
among the interviewees is three to five members, accounting for 78.89% of the sample,
while households with two or fewer members make up 22.44% of the total sample, with
51 households, and households with more than five members constitute 9.78% of the
sample, with 44 households.

Table 2. Socioeconomic characteristics of respondents (n = 450).

Socioeconomic Characteristic Respondents, n (%)

Age
≤40 288 (64)
>40 162 (36)

Gender
Male 200 (44.44)
Female 250 (55.56)

Marital status
Single 99 (22)
Married 351 (78)

Education level
Non-university 192 (42.67)
University 258 (57.33)
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Table 2. Cont.

Socioeconomic Characteristic Respondents, n (%)

Ethnicity
Kinh 342 (76)
Tay 65 (14.44)
Nung 26 (5.78)
Mong 1 (0.22)
Others 16 (3.56)

Respondent occupation
Unemployed 1 (0.22)
Student 34 (7.56)
Farmer 9 (2)
Housewife 12 (2.67)
Private service 76 (16.89)
Business owner 91 (20.22)
Public service 138 (30.67)
Others 89 (19.78)

Monthly household income (VND/month)
<5,000,000 14 (3.11)
5,000,000–9,000,000 74 (16.44)
10,000,000–14,000,000 104 (23.11)
15,000,000–19,000,000 108 (24)
20,000,000–24,000,000 49 (10.89)
>24,000,000 101 (22)

Household size
≤2 51 (22.44)
3–5 355 (78.89)
>5 44 (9.78)

Notes: VND denotes the currency of Vietnam, USD 1 is equivalent to VND 24.085 as of 4 October 2023.

5.2. Causal Impact of Product Attributes on Customer Decisions

The analysis allows us to calculate both the external and internal choice probabilities,
which can also be referred to as the external and internal causal effects, respectively. We
also calculate interaction and heterogeneous effects on consumer preferences for green
tea products.

The AMCE of the effects of the attributes on the probabilities of external and internal
choices for green tea products are specifically detailed in the core chart in Figure 3. The
solid circle in the figure denotes the estimated AMCE score corresponding to each level
of the attributes, while the horizontal bar indicates the cluster-robust 95% confidence
interval. The levels of attributes utilized as the baseline are considered the optimal scenario
for consumers, particularly for green tea products with attributes at the following levels:
traceability attribute at the “yes” level, OCOP star certification attribute at the 3-star level,
producer information attribute at the “name” level, product information attribute at the
“name” level, and purchasing attribute at the “at stores” level.

Figure 3 and Table 3 show that approximately 90% of consumers tend to choose the
default pair of each attribute of green tea products, specifically green tea products with
information attributes such as traceability, 3-star OCOP certification, manufacturer name,
product name, and availability of products at stores, which means that these consumers
do not actively prefer the product. In addition, our analysis reveals a causal relationship
between the probability of external choice and consumer preferences regarding the purchase
attribute at the “online” level. Specifically, our findings demonstrate that the purchase
attribute significantly influences consumer preferences. Consumers tend to relax their
purchases of green tea products by 4.3% when considering purchasing at the “online”
level, indicating a lack of interest among these consumers in purchasing green tea products
online. The traceability attribute, OCOP star certification attribute, producer information
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attribute, product information attribute, and purchase attribute are not significant at the
95% confidence interval.
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Table 3. Estimated effects on external and internal choice probabilities.

Attributes External Internal

Traceable
No −0.02115 (0.01074) * −0.12184 (0.01595) ***

OCOP star certification
4 stars 0.00678 (0.01361) 0.08003 (0.01746) ***
5 stars 0.01339 (0.01419) 0.15612 (0.01874) ***

Producer information
Address 0.01606 (0.01194) 0.01607 (0.01846)
Contact number 0.00429 (0.01183) 0.02231 (0.02015)
Producer’s history 0.00195 (0.01307) −0.02330 (0.02095)

Product information
Ingredient −0.01145 (0.01446) 0.03692 (0.02076) *
Instruction −0.00224 (0.01550) 0.00173 (0.01780)
Expiration date 0.00202 (0.01681) 0.05733 (0.02028) ***

Purchase
At supermarkets −0.01783 (0.01096) −0.00851 (0.02096)
Online −0.04268 (0.01401) *** −0.23316 (0.02144) ***

Constant 0.90439 (0.02125) *** 0.53674 *** (0.02623)

Observations 4.500 4.500

R-squared 0.0052 0.0878
OCOP: One Commune, One Product. Notes: Robust standard errors are in parentheses. * p < 0.1. *** p < 0.01.

Concerning the internal selection probability, the findings derived from Figure 3 and
Table 3 indicate that certain attributes exert a significant causal influence on consumer
preferences. Specifically, the traceability attribute at the “yes” level, the OCOP star cer-
tification attribute at the 4- and 5-star levels, the product information attributes at the
“expiration date” level and the purchasing attributes at the “online” level demonstrate
significance at the 95% confidence interval. Consumers tend to reduce their purchasing of
green tea products by 12.2% if the products lack traceability information or are at the “no”
level. Consumers prefer green tea products possessing the OCOP star certification attribute,
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experiencing an 8% increase at the 4-star level and a 15% increase at the 5-star level. This
finding suggests that the degree of consumer preference increases with the number of
OCOP star certifications on the products. Furthermore, consumers are concerned with
the product information attribute, particularly at the “expiration date” level, showing a
propensity toward green tea products that provide expiration date information, with a pref-
erence increase of 5.7%. The purchasing attributes of green tea products also significantly
influence consumer preferences, with a 23.3% decrease in preference observed for products
labeled with the “online” purchasing attribute. These findings suggest that consumers
exhibit a preference for green tea products equipped with traceability and expiration date
information. Moreover, a positive correlation emerges between the OCOP star certification
level of the product and consumer preferences, indicating that heightened favorability
among consumers is associated with higher certification levels. Additionally, the data
reveal diminished preferences for the online purchasing attribute.

From the results of the external and internal choice probabilities, it is evident that
the purchasing attribute at the “online” level has a causal effect on consumer preferences.
Consumers tend to decrease their preference for online shopping, implying a lack of
preference for online shopping for green tea products. Furthermore, other attributes
of green tea products (e.g., the traceability attribute at the “no” level; the OCOP star
certification attribute at the 4- and 5-star levels; the producer information attribute at the
“address”, “contact number”, and “producer history” levels; and the product information
attribute at the “ingredient”, “instruction”, and “expiration date” levels) do not influence
consumer preferences for external choice probability. For internal choice probability, the
traceability attribute at the “no” level, the OCOP star certification attribute at the 4- and
5-star levels, and the product information attribute at the “expiration date” level impact
consumer preferences. However, the producer information attribute at the “address”,
“contact number”, and “producer history” levels does not impact consumer preferences.

5.3. Subsample Analysis

In this study, subsamples are computed by partitioning across groups to identify
heterogeneous factors that causally impact the attributes of green tea products. The results
indicate that variables such as age, gender, marital status, and educational level signifi-
cantly influence the attributes of green tea products, particularly the attributes of source
traceability and purchase methods.

The results of the study, when analyzing subsamples based on age, reveal that source
traceability at the level of no traceability information affects younger individuals (those
aged 40 years and below), whereas it does not influence older individuals (those aged
over 40 years). This finding implies that for green tea products without source traceability
attributes, younger individuals decrease their product choices, which also affects their
purchasing decisions. Furthermore, the purchase method at the level of online shopping
also has a greater impact on younger individuals than on older individuals; specifically,
younger individuals have a greater probability of choosing not to purchase green tea
products through online means than do older individuals (Figure 4).

The purchase method is influenced by gender at the level of online shopping for both
female and male individuals. However, the purchase method affects male individuals more
than female individuals. Male individuals have a greater probability of choosing not to
purchase green tea products through online means than do female individuals (Figure 5).

Additionally, Figure 6 illustrates that the attributes of origin traceability and purchase
method influence individuals with a college degree but do not affect those without a college
degree. Specifically, individuals with a college degree are less likely to choose tea products
without origin traceability attributes, and they are less inclined to purchase green tea
products through online means.
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6. Discussion

Product attributes are pivotal factors that directly influence customer preferences and
decisions and determine the likelihood of product purchase. In this study, we identify
several key attributes of green tea products that significantly impact consumer preferences.
Specifically, attributes such as traceability, OCOP star certification, product information,
and purchasing attributes have been found to influence consumer preferences. Subsample
analysis reveals that respondents aged 40 years and below, married individuals, and those
with higher levels of education are particularly interested in traceability and purchase
methods. These findings indicate the importance of considering various demographic
factors when understanding consumer preferences for green tea products.

Our research revealed that the attributes of origin traceability, OCOP star certification,
production information and purchase method are key elements for developing product
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strategies and marketing for tea manufacturers. In constructing product development
and market strategies, manufacturers should consider enhancing product packaging with
additional origin traceability, expiration date information and OCOP star certification.
Moreover, efforts should be focused on expanding trade channels to ensure consumers’
convenient and efficient access to products. Notably, our study highlights a prevailing
tendency among current consumers to avoid purchasing green tea products online, despite
the increasing global prevalence of digital technology, particularly in Vietnam. While
online shopping offers convenience and speed in accessing information and products,
it presents challenges for green tea manufacturers. Therefore, commercial promotion
methods, product advertising, and services must be tailored to enhance consumer trust and
ensure safety in online purchases, underscoring their importance in fostering consumer
confidence and loyalty.

Currently, this study represents one of the few studies on consumer preferences re-
garding various attributes of green tea products in Vietnam. The attributes presented in
this study are both rational and highly practically relevant to green tea products, com-
plementing the previously studied attributes highlighted in other research endeavors. In
particular, our investigation reveals several novel attributes specific to green tea products,
such as producer information, product information, purchase method and, notably, OCOP
star certification. Previous studies have consistently found that traceability and purchasing
methods have a significant impact on consumer behavior. Specifically, origin traceability
has been shown to influence consumers’ preferences and willingness to pay across different
contexts. For instance, research in China has demonstrated the impact of origin traceabil-
ity on consumers’ decisions when purchasing Oolong tea in China [16]. Consumers in
Georgia value the origin traceability attribute for pork products [47]. In Vietnam, origin
traceability affects consumers’ decisions when purchasing clean food [48], with Vietnamese
consumers showing a willingness to pay more for organic orange products with traceability
attributes [49]. Our study reveals that the probability of consumers choosing online shop-
ping methods for green tea products is lower than that of consumers choosing traditional
shopping methods. This result aligns with several previous studies on the risks associ-
ated with online shopping, which have provided reasons why consumers do not prefer
online shopping. e-Commerce is considered riskier than traditional commerce [50,51].
Customers who shop online are concerned about delivery and return issues and fall victim
to fraud [52]. There are risks regarding perception and expectation; online consumers are
particularly concerned about the performance risk of products, as they cannot physically
inspect the products before purchase. Consumers worry that the product may not meet the
standards and commitments made by the seller [53]. Consumers also perceive concerns
about the security and confidentiality of their personal information and credit accounts
when transacting online [54–56].

In addition, it is essential to emphasize the difference between this study and previous
investigations on consumer preferences for green tea products. For instance, in a study
examining consumer preferences for green tea products with eco-friendly certification
in China [15], significant influences of attributes such as place of production, size of
production firm, certification, and type of green tea were observed. Specifically, green
tea produced in different regions of China has been shown to have varying impacts on
customer preferences, with South China, Jiangnan, and Southwest China influencing
customer preferences by 16.2%, 23.2%, and 23.4%, respectively. Similarly, the size of the
production firm attribute has a notable effect on consumer preferences, with large and
small firms impacting their preferences by 17.8% and 14.5%, respectively. Additionally,
certification attributes, including nonpollution, green, and organic attributes, significantly
influence consumer preferences by 32%, 39.7%, and 69.2%, respectively. Finally, green tea
attributes such as whether it is Yuqian and Mingqian impact consumer preferences by
47.1% and 24%, respectively. In a study on Chinese consumers’ preferences for organic
labels on Oolong tea, Yan et al. [16] found that Chinese consumers tend to trust domestic
organic certifications for tea more than those from other countries. Additionally, the place
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of origin is a significant factor influencing consumer evaluations. Oolong tea originating
from Fujian Province is rated higher in quality by many consumers. The highest premium
for organic labels is approximately 203% for Chinese organic labels, followed by 160%
for Japanese organic labels and 113% for the US organic label. Additionally, some other
case studies from Sri Lanka and India show that 31% of product-related factors influence
consumers’ decisions to purchase branded tea in Sri Lanka [17]. In India, consumers prefer
tea products with high-quality attributes that offer health benefits and unique flavors [18].
Although our study introduces different attributes than does previous research, these
attributes prove suitable for research purposes and contribute to a more comprehensive
understanding of consumer preferences for green tea products in Vietnam. Importantly,
our results also indicate that the levels of these attributes significantly influence consumer
preferences for green tea products. Notably, regarding traceability attributes, our research
findings are consistent with those of Yang et al. [16]. For the OCOP star certification,
our findings align with those of Nam and colleagues [15], Yang and colleagues [16], and
Gowtham [18], revealing that green tea products certified with 4 and 5 stars according to
OCOP in Vietnam influence consumer preferences by 8% and 15.6%, respectively. Notably,
one of the prerequisites for green tea products to attain OCOP 4- and 5-star certifications is
the possession of either organic or sustainability certifications, suggesting that consumers
in China, Indian and Vietnam value products with quality and safety assurances.

Furthermore, based on the findings of this study, we wish to emphasize the importance
of OCOP certification for green tea products. This is a crucial attribute that we include
in our research to obtain more specific insights into the products and the current OCOP
program in Vietnam, which the government is implementing in various localities. However,
the results obtained from consumers’ external choice probabilities suggest that the OCOP
program and OCOP-certified green tea products currently lack widespread recognition.
Despite the implementation of the OCOP program in Vietnam since 2018, there is a need for
the government to enact more specific and cohesive policies. In addition to supporting the
development and enhancement of products, policies should be directed toward promoting
and facilitating the commercialization of OCOP-certified products to increase the awareness
of their value among consumers. Entities with OCOP-certified green tea products should
take proactive approaches. In addition to applying government policies in a reasonable
and effective manner, these entities should conduct proactive market research and develop
more effective customer engagement strategies. This is consistent with recommendations
from previous studies done by Nam [15] and Bandara [17], suggesting that the government
develop effective policies and tea businesses adopt targeted market strategies.

However, these results are derived from only a few studies, including randomized
conjoint experiments conducted in Thai Nguyen Province. Therefore, additional simi-
lar studies are needed to establish more universally applicable findings to enhance the
development of the green tea market.

7. Conclusions

This study represents a comprehensive examination of consumer preferences for green
tea products in Thai Nguyen Province, Vietnam. Given the significant role of tea production
in local economic development and its substantial impact on the livelihoods of many
farmers and small to medium-sized business households in this region, understanding
consumer preferences is of paramount importance. Our research specifically focuses on
consumer preferences for green tea products within the framework of the OCOP project in
Vietnam. To achieve this goal, we employ a conjoint experiment utilizing choice modeling,
which comprises five attributes with 16 different levels for each attribute. The survey is
conducted with 450 randomly selected customers at six supermarkets in the central area of
Thai Nguyen city, Thai Nguyen Province, Vietnam. By utilizing a combined experiment
based on choice sets for these 450 customers, we aim to gain valuable insights into consumer
preferences for green tea products.
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In addition, our study highlights several key findings concerning consumer prefer-
ences for green tea products. First, our analysis of the external choice probability reveals
that approximately 90% of consumers tend to choose the default pair (green tea prod-
ucts with attributes including origin traceability, 3-star OCOP certification, producer’s
name, product name, and purchasing at stores), indicating consumers’ lack of genuine
interest in this type of product. Furthermore, we also identify the external effect on con-
sumer preferences regarding the purchase method attribute. Consumers tend to relax their
preferences for green tea products if purchased online by 4.3%. Second, regarding inter-
nal choice probability, attributes such as origin traceability, OCOP certification, product
information, and purchase method have relatively strong causal impacts on consumer
preferences. Specifically, the absence of origin traceability information leads to a notable
decrease in preference of 12.2%, while the presence of OCOP star certification positively
impacts preferences, with an increase of 8% at the 4-star level and 15% at the 5-star level.
Additionally, the product information attribute at the “expiration date” level significantly
influences consumer preferences by 5.7%, and the purchasing attribute at the “online” level
influences consumer preferences by 23.3%. In addition, an even more interesting finding
emerges during our subgroup analysis. Respondents aged 40 years and below, those who
are married, and those with higher education levels demonstrate greater interest in origin
traceability and purchase methods. Interestingly, both male and female respondents show
interest in both origin traceability and purchase methods.

Furthermore, the findings of this study highlight the importance of transparency in
product attributes such as origin traceability, certifications, and product information for
green tea products among Vietnamese consumers. These results suggest that products
featuring these attributes are more likely to attract consumers to purchase them than are
other products. Interestingly, consumers tend to have a negative inclination toward online
shopping for green tea products, despite the growing development of this business model
in Vietnam.

In conclusion, these findings offer valuable insights for businesses, manufacturers, and
managers aiming to develop products and strategies for the sale of green tea products effec-
tively. First, there is a need for the enhanced management of production processes, ensuring
traceability from raw materials to final products reaching customers. Second, providing
additional origin traceability information on product packaging is crucial for businesses,
manufacturers, and managers to meet consumer expectations. Third, manufacturers and
enterprises should prioritize increasing their advertising and market communication ef-
forts, enhancing the offline shopping experience, fostering stronger customer relationships,
and expanding distribution channels to facilitate the consumption of green tea products by
consumers. These recommendations are crucial for these managers and enterprises to meet
consumer demand and drive growth in the green tea industry.
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