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Abstract: The unsustainable demand for wildlife and its derivatives poses a threat to global biodiver-
sity, requiring attention and intervention. This study investigates the intent to purchase medicines
containing saiga antelope horn among respondents in China. Drawing on an expanded theoreti-
cal framework rooted in a planned behavior model, and analyzing 576 valid data points collected
through online research, this paper employs a structural equation model to consider influencing
factors across six dimensions: attitude, subjective norm, perceived behavioral control, consumption
experience, protective cognitive level, and personal characteristics. The findings reveal that 31.25% of
respondents harbor a positive purchase intention toward medicines containing saiga antelope horn.
Additionally, attitude, subjective norm, perceived behavioral control, and consumption experience
exhibit positive associations with the purchase intention, while the protective cognitive level demon-
strates a negative impact. A significant gender gap was identified, with women displaying a greater
inclination to purchase compared to men. To support the global conservation efforts of the saiga
antelope, this paper advocates for strategic interventions. Recommendations include reinforcing
public science education, fostering awareness, advancing the research and development of alternative
medicines, strengthening internal market controls, and employing targeted marketing strategies to
shift consumer preferences. These measures collectively contribute to a holistic approach aimed at
reducing the demand for wildlife products and safeguarding the saiga antelope population.

Keywords: medicines containing saiga antelope horn; purchase intention; theory of planned behavior;
structural equation modeling

1. Introduction

Wild animals serve as both economic and ecological resources, playing a crucial role
in supporting economic and social development as well as biodiversity conservation [1]. In
the context of traditional Chinese medicine, wildlife resources have a rich history, exerting
a positive influence on people’s well-being and health [2,3]. This paper focuses on the saiga
antelope (Saiga tatarica) and aims to understand the individual intention to purchase with
an eye toward reducing the demand of medicines containing saiga antelope horn.

The saiga antelope has held the status of a first-class national protected species in
China since 1988 and was designated Critically Endangered in 2002 by the International
Union for Conservation of Nature. Since the 1970s, global saiga antelope populations
have witnessed a significant decline, plummeting to about 20,000 due to the combined
pressures of human demand and environmental factors [4–6] (Figure 1). In traditional Chi-
nese medicine culture, saiga antelope horn produces multiple effects, such as sedative and
hypnotic, anticonvulsant, analgesic, anti-inflammatory, antipyretic, and anti-hypertensive
properties [7–9]. Its use in traditional Chinese medicine spans two millennia. Due to diffi-
culties in successfully breeding saiga antelopes in captivity, medicinal horns are exclusively
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sourced from the wild [10]. Starting in 1995, policy restrictions limited the use of saiga
antelope horn in Chinese medicine to existing stockpiles, and authorities implemented
regulations that restricted its utilization solely in approved proprietary Chinese medicines,
products, or clinical contexts within designated hospitals [11]. In clinical practice, it initiated
the gradual substitution of goat horn and Tibetan antelope horn for saiga antelope horn.
Accordingly, the number of animal medicines containing saiga antelope horn decreased
from 100 in 2002 to 23 in 2020 [12,13]. Despite the fact that the saiga antelope population has
increased substantially according to the latest statistics, the export ban on the distribution
countries remains in force. Consequently, the sustained utilization of the medicine may
encounter additional limitations due to the available quantities of saiga antelope horn in
countries beyond the saiga antelope range, where legal trade is authorized, but stocks
are diminishing [14].
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Source Tompkins and Begon [4], Milner-Gulland et al. [5], Kuehl et al. [6], Doughty et al. [9], Chen
and Jiang [10], Wu et al. [12], CMS [14].

Consumer demand is recognized as a significant driver behind the illicit trade and
excessive hunting of wildlife [15,16]. Consequently, demand reduction has emerged as
an important strategy for species conservation [17,18]. Indeed, effectively managing the
demand side has become a focal point in the wildlife conservation discourse [19,20]. The
demand for wildlife, as categorized into functional, economic, experiential, social, and
spiritual motives, is influenced by an array of factors, including social norms, prices,
preferences, habits, and individual characteristics [21,22]. Consumer behavior is further
shaped by existing laws and policies [23]. To advance wildlife conservation, interventions
on the demand side can be implemented by bolstering public awareness and education,
enhancing social influence, refining relevant laws and policies, and introducing behav-
ioral “boosters” [24–28]. These efforts aim to diminish the demand and market value of
wildlife and its products [29]. In contrast, prevailing research on animal medicine in China
predominantly concentrates on the supply side, encompassing measures like bolstering
the protection of medicinal animals [30] and exploring alternative solutions [31,32]. Few
comprehensive studies have systematically investigated the demand side of the issue.

Our study employed a structural equation model (SEM) to conduct an empirical
analysis, examining the purchase intention toward saiga antelope horn medicine and its
influencing factors. This paper subsequently proposes practical countermeasures and
recommendations derived from these findings, offering insights for promoting demand
reduction. Given the prevalent challenges of raw material scarcity, the analytical frame-
work and research perspective presented in this paper contribute to saiga antelope con-
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servation and also offer reference value for broader studies on the conservation of other
endangered species.

2. Theoretical Basis and Research Hypothesis
2.1. Theoretical Framework of Analysis

The theory of planned behavior (TPB) is a prominent social psychological framework
employed to elucidate individual decision-making processes. Within the realm of social
psychology research, the TPB is widely recognized for its comprehensive examination of
the interplay between attitude, intention, and behavior, as posited by Ajzen [33]. Notably,
the TPB extends its analytical scope by incorporating perceived intention and behavior,
enhancing its prognostic capacity for understanding and predicting individual actions. This
theory has gained extensive application in investigating consumers’ motivations across
diverse sectors, encompassing areas such as food [34,35], housing [36], automobiles [37],
and studies concerning the purchase intention of generic drugs [38], antibiotics [39], and
herbal medicines [40]. The act of residents purchasing saiga horn medicine represents the
tangible culmination of individual purchasing plans.

The fundamental components of the TPB encompass attitude, subjective norm, and
perceived behavioral control. To fortify the explanatory capacity of these key variables re-
garding individual behavioral intention, scholars have progressively introduced additional
variables to this theoretical model. This expansion aims to enhance the model’s adequacy
in both theoretical and practical contexts, ultimately augmenting the explanatory power of
the TPB and giving rise to an extended theory [41]. The supplemental variables introduced
draw from personal characteristics, behavioral experiences, and anticipated regret [42].
Simultaneously, a survey of the wildlife product consumption literature underscores the
influential roles of variables such as socio-demographic characteristics, consumption expe-
riences, and levels of protection awareness in wildlife consumption [43,44]. Building upon
these insights, this study further extends its scope by integrating the TPB into the analysis.
The result is the formulation of a comprehensive theoretical framework for evaluating the
intent to purchase medicines containing saiga antelope horn, as illustrated in Figure 2.
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Figure 2. Theoretical model of purchase intention for medicines containing saiga antelope horn.
Ellipses denote latent variables, and gray rectangles represent observed variables.

2.2. Variable Selection and Model Assumptions

This study utilizes seven variables to shape variable selection, establish model as-
sumptions, and formulate hypotheses. The chosen variables stem from a synthesis of the
literature explicitly dedicated to the development of the TPB model.

(1) Purchase intention (PI) falls within the realm of consumer behavioral intention, a
concept in the TPB which denotes an individual’s inclination to believe that they are likely
to engage in a particular behavior in the future [32]. PI plays a pivotal role in influencing
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the actual adoption and implementation of the behavior, standing apart from the behavior
itself [35]. In the context of this study, purchase intention is operationally defined as the
subjective probability or likelihood that consumers express in their willingness to acquire
medicines containing saiga antelope horn.

(2) Attitude (ATT), a fundamental variable in the TPB, denotes an individual’s subjec-
tive assessment of a specific object and the consequent inclination to behave in a certain
way. Ajzen [32] asserted that attitude directly impacts behavioral intention, emphasizing
that a more positive attitude corresponds to a higher behavioral intention. Consequently,
understanding respondents’ attitudes toward animal medicine is critical to designing inter-
ventions to influence their purchase intentions and behaviors [45,46]. Our study examines
respondents’ attitudes toward the consumption of medicines containing saiga antelope
horn across three dimensions: agreement with the efficacy of saiga antelope horn compared
to similarly priced medicines; concurrence with the irreplaceability of saiga horn medicine;
and the perceived threat of such consumption behavior to the Saiga antelope population.
As a result, the following hypothesis is posited:

H1. The stronger the respondents’ approval of medicines containing saiga antelope horn, the greater
their inclination to buy it.

(3) Subjective norm (SN), a fundamental variable within the TPB, refers to the per-
ceived social pressure exerted by individuals or groups when one engages in a specific
behavior. In the context of predicting respondents’ willingness to purchase medicine con-
taining animal parts or derivatives, it captures the influence others have on their purchase
decisions. The underlying premise is that normative beliefs, originating from the implied or
explicit expectations of others, fundamentally shape the subjective norm during individuals’
behavioral decisions. In this study, emphasis is placed on normative beliefs to assess the
level of support respondents receive from significant others in their decision to purchase
medicines containing saiga antelope horn. The normative beliefs perceived by individuals
emanate primarily from sources such as family and friends, doctors, and pharmacists [47].
The measurement of normative beliefs influencing respondents’ intentions to purchase
medicines containing saiga antelope horn encompasses four dimensions: (a) the extent
of recommendation from doctors and pharmacists; (b) the degree of endorsement from
family and friends, (c) the purchasing experiences of family and friends; and (d) the extent
of non-objection. Consequently, the following hypothesis is proposed:

H2. The stronger the expectation from “significant others” that respondents experience when
purchasing medicines containing saiga antelope horn, the greater their willingness to make such
a purchase.

(4) Perceived behavioral control (PBC), a core variable in the TPB, pertains to an
individual’s perception of the ease or difficulty associated with performing a particular
behavior. In the context of wildlife and pharmaceutical consumption practices, research
indicates that an individual’s perception of the power, opportunity, and resources available
significantly influences their perceived control over consumption behavior. Consequently, a
higher perceived control corresponds to an increased willingness to engage in the behavior.
Our study assesses respondents’ perceived ease of consuming medicine containing saiga
antelope horn across three primary domains: (a) understanding medicine containing saiga
antelope horn; (b) the convenience of consumption channels; and (c) the accessibility of
medicine containing saiga antelope horn. As a result, the following hypothesis is proposed:

H3. The higher the perceived ease of purchasing saiga antelope horn medicine, the greater the
respondents’ willingness to make the purchase.

(5) Consumption experience (CE) considers the significance of behavioral experience
as a potent predictor of behavioral intention, particularly when emotional factors are not
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considered, and behavioral intention serves as the primary measurement variable [48].
Conner and Armitage [49] conducted a comprehensive analysis, utilizing data from 12 sets
across 11 studies, and determined that behavioral experience accounts for an average of
approximately 7.2% of the variance in behavioral intentions. In light of this, incorporating
behavioral experience as an extended variable in the TPB enables a more accurate assess-
ment of behavioral intention. For the purpose of our study, behavioral experience refers
to whether the respondent has previously consumed medicines containing saiga antelope
horn. Accordingly, the following hypothesis is posited:

H4. Individuals with experience in consuming saiga antelope horn medicine exhibit a higher
purchase intention compared to those with no prior experience.

(6) Protection awareness level (PAL) pertains to the community’s awareness level con-
cerning the current conservation status of the saiga antelope. According to consumer behav-
ior theories, cognition can exert a direct influence on consumers’ behavioral decision [50].
Knowledge surrounding the endangered status of the saiga antelope globally contributes
to heightened awareness among respondents and subsequently diminishes the demand
for products containing saiga antelope horn [51]. To ensure objectivity in assessing the
level of conservation awareness, this study chooses objective questions as a measurement
tool. The respondents’ final scores are then utilized to determine their individual levels of
conservation awareness. Consequently, the following hypothesis is formulated:

H5. The more respondents are knowledgeable about the conservation status of the saiga antelope,
the lower their purchase intentions.

(7) Personal characteristics serve as a means to categorize consumer groups and
are frequently employed in extension models as contextual factors to explain behavioral
intention [39]. Scholars investigating the inclination to purchase medicines, wildlife, and
their products often integrate demographic characteristics into the analytical framework.
For instance, Tan and Freathy [52] discovered associations between gender, education level,
and income with consumers’ visits to Chinese medicine shops to purchase over-the-counter
products. Fu et al. [42] identified variations in the behavior and willingness to consume
Asian horseshoe crabs based on individual occupation and education level. Similarly, in the
realm of saiga antelope horn consumption, Doughty et al. [9] noted that gender influenced
consumers’ choices in purchasing products containing saiga antelope horn. Therefore,
this study incorporates demographic characteristics into the analytical model, specifically
selecting three attributes, (a) gender, (b) education level, and (c) occupation, leading to the
formulation of the following hypotheses:

H6. Women exhibit a higher likelihood of purchasing medicines containing saiga antelope horn
compared to men.

H7. The level of education negatively impacts respondents’ willingness to purchase medicines
containing saiga antelope horn.

H8. Respondents engaged in occupations related to medicine, environmental protection, and wildlife
preservation are less likely to purchase medicines containing saiga antelope horn.

3. Materials and Methods
3.1. Questionnaire Design

Based on research pertaining to the consumption behavior and willingness related to
traditional Chinese medicine and wildlife products, and drawing on the TPB, the initial
draft of the questionnaire was formulated. Subsequently, following a preliminary survey
conducted among 70 respondents in Beijing, the questionnaire underwent revisions based
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on actual recovery results and expert opinions, resulting in the creation of the final version
(see Supplementary Material File S1 for the English version of the questionnaire). The
questionnaire comprised four distinct sections. The first segment primarily focused on
data collection for four variables: attitude, subjective norm, perceived behavior control,
and the purchase intention of medicines containing saiga antelope horn, all measured on
a five-level Likert scale. The second segment gathered information such as consumption
paths, frequency, product prices, and reasons. The third section measured respondents’
cognitive levels regarding saiga antelope conservation. Five basic questions were set
to make judgments, with one point for each correct answer and zero for each wrong
one. Subsequently, the total score (i.e., ranging from 0 to 5) was calculated to reflect the
cognitive level. The fourth and final part involved the collection of basic information about
the respondents.

3.2. Data Collection

Data were collected in May 2020, using China’s Tencent Questionnaire online platform
to distribute questionnaires to participants through Wechat 7.0, a widely used Chinese social
media application. A total of 620 questionnaires were gathered, yielding 576 valid samples
and an effective rate of 92.90%. To enhance data quality, logical validation questions, as
recommended by Yu et al. [53], were incorporated into the questionnaire. Subsequently,
44 invalid samples were excluded due to issues such as missing data, answering time
less than 3 min, or a repetition rate of the same option reaching 70% or more. The Ethics
Committee of Beijing Forestry University (located at No. 35 Qinghua East Road, Haidian
District, Beijing 100083, China) explicitly conveyed that special approval was not deemed
necessary for the conduct of this study. Furthermore, it is important to note that this
study was executed in accordance with principles of anonymity to protect the privacy and
confidentiality of the participants given the sensitive nature of the product.

3.3. Sample Distribution

The sample distribution for the questionnaire is presented in Table 1, comprising
297 male and 276 female respondents, falling primarily within the age range of 19–40 years,
representing 80.10% of the total sample size. A notable 23.09% of participants were em-
ployed in medicinal, environmental, or wildlife-protection-related occupations. In terms
of educational background, 44.96% held high school, technical secondary school, and ju-
nior college diplomas, while 41.67% possessed bachelor’s degrees. Geographically, the
majority of respondents were distributed across East China, South China, and North China,
accounting for 29.89%, 29.51%, and 23.09% of the sample, respectively.

Table 1. Genger, age, occupation, education, and regional distribution of this study.

Variables Assessment Frequency Proportion (%)

Gender
Male 297 51.56
Female 276 48.44

Age

Under 18 29 5.04
19–28 292 50.69
29–40 169 29.34
41–64 52 9.03
Over 65 34 5.90

Profession
Other professions 443 76.91
Medicine/environmental
protection/wildlife protection 133 23.09

Educational level

Junior high school and less education 52 9.03
High school/technical secondary
school/junior college 259 44.96

Undergraduate 240 41.67
Master and higher academic degree 25 4.34

Region

East China 172 29.86
South China 170 29.51
North China 133 23.09
Central China 101 17.54
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3.4. Model Construction

SEM serves as a statistical method for analyzing the relationships among variables
based on their covariance matrix. This approach integrates validated factor analysis and
causal modeling. Grounded in the TPB, this study considers attitude, subjective norm,
perceived behavioral control, and purchase intention as latent variables requiring indirect
measurement through observational variables. Thus, an SEM was selected to analyze the
primary factors influencing the purchase intention of medicines containing saiga antelope
horn. SEM encompasses two key components: (1) measurement equations delineating the
relationship between latent and observed variables and (2) structural equations describing
the relationship between latent variables. The equations are as follows:

Y = Λyη + ε (1)

X = Λxξ + σ (2)

η = Bη + Γξ + ζ (3)

Equations (1) and (2) represent measurement models, where Y is the observed indicator
variable, η is the endogenous latent variable (in this study, the purchase intention of
medicines containing saiga antelope horn), Λy is the correlation coefficient matrix between
the endogenous latent variable and its observed variable. X is the observed indicator
variable, ξ is the exogenous latent variable (e.g., attitude, subjective norm, perceived
behavioral control), and Λx is the correlation coefficient matrix between the exogenous
latent variable and its observed variable. Equation (3) is a structural model, linking
endogenous and exogenous latent variables through B and Γ coefficient matrices and the
error term ζ. For analysis, this study employed SPSS Version 25.0 for descriptive statistics
and scale reliability testing, and Amos Version 23.0 for validation factor analysis, model fit
testing, and model parameter estimation.

3.5. Scale Reliability Test

Ensuring the reliability and validity of this study’s findings necessitates subjecting
the scale to rigorous tests. Initially, Cronbach’s alpha coefficient was employed to assess
reliability, evaluating the consistency of results when measuring the same object repeatedly
using the same method. A Cronbach’s coefficient value of 0.7 is considered acceptable,
with higher values indicating greater scale reliability [54]. The reliability analysis results,
presented in Table 2, indicate that the Cronbach’s alpha coefficient values for the latent
variables of purchase intention, attitude, subjective norm, and perceived behavioral control
all exceeded 0.7. The overall scale demonstrated a Cronbach’s alpha coefficient of 0.934,
successfully passing the reliability test.

Table 2. Scale reliability test using Cronbach’s alpha coefficient.

Variable Cronbach’s Alpha
Coefficient

Composite
Reliability

Average Variance
Extracted

Attitude 0.782 0.788 0.555
Subjective norm 0.855 0.864 0.618

Perceived behavioral control 0.836 0.837 0.633
Purchase intention 0.901 0.898 0.679

Secondly, the questionnaire’s validity was assessed through the Kaiser–Meyer–Olkin
(KMO) test for sampling adequacy and Bartlett’s sphericity test, examining the alignment
between the designed items and research expectations. The results revealed a KMO value
of 0.939, and Bartlett’s sphericity test yielded an approximate chi-square value of 5582.009
with a p-value of 0, indicating its suitability for factor analysis [55,56]. Subsequently, an
exploratory factor analysis was conducted to scrutinize the scale’s factor structure using
the Kaiser normalized maximum variance method. Following the final rotation of factor
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loadings, one observed question item was excluded due to its factor loading being less
than 0.6 and having factor loadings in both principal components greater than 0.4. The
remaining 14 observed items exhibited factor loadings exceeding 0.6 and aligned with the
four extracted common factors, as per the model setting. The final rotated factor loadings
squared and variance contribution reached 74.216%.

3.6. Validation Factor Analysis

After constructing the model through exploratory factor analysis, it underwent val-
idation and refinement via confirmatory factor analysis. The first step involved testing
convergent validity, where the factor loadings signify the contribution of observed variables
to the reflective measurement of latent variables. Results indicated that standardized factor
loadings exceeded 0.60 for all variables (Figure 3) and were significant at the 1% level. Each
latent variable demonstrated a combined reliability surpassing 0.75, denoting a strong inter-
nal consistency among the observed variables linked to the respective latent variables [57].
Additionally, the average variance extracted surpassed 0.5, indicating a robust mean ex-
planatory power of each observed variable for the corresponding latent variable and
affirming high confidence and convergent validity of the latent variables [58]. Convergent
validity was thus confirmed. Subsequently, the Fornell–Larcker criteria were employed to
assess discriminant validity, ensuring that items measuring a dimension did not exhibit high
loadings on other dimensions, i.e., avoiding cross-loadings. The findings indicated that for
one latent variable, the squared average variance extracted value was slightly lower than
the correlation coefficient of the corresponding factor, but the other tests were successful.
This suggests that the measurement also upholds discriminant validity [59] (Table 3).
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Table 3. Discriminant validity test results of the model using the Fornell–Larcker criterion.

Perceived
Behavioral Control

Subjective
Norm Attitude Purchase

Intention

Perceived behavioral control 0.796
Subjective norm 0.779 0.786

Attitude 0.708 0.676 0.745
Purchase intention 0.728 0.715 0.79 0.824
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3.7. Model Goodness-of-Fit Test

This study employed the classification method of fit indices, as proposed by Marsh [60],
to categorize fit indices into absolute, relative, and parsimonious indices. Four indicators
from each of these three types were selected for testing the model’s goodness-of-fit [61].
This process aimed to assess the degree of fit between the survey data used in the research
model and the TPB model. The overall model fit test revealed that all three types of fit
indices met the acceptable criteria, indicating a satisfactory fit between the model and the
actual sample data. This suggests that the structural equations exhibited good extrinsic
quality [59] (Table 4).

Table 4. Classification of fit indices of the model in terms of TPB.

Fit Index Fitting
Standard

Inspection
Result

Model Fitting
Judgment

Absolute fit index

χ2 p < 0.05 0 Yes
RMSEA <0.08 0.069 Yes
RMR <0.10 0.088 Yes
GFI >0.90 0.906 Yes

Incremental fit index

TLI(NNFI) >0.90 0.914 Yes
CFI >0.90 0.926 Yes
NFI >0.90 0.902 Yes
IFI >0.90 0.927 Yes

Parsimonious fit index

PNFI >0.50 0.770 Yes
PGFI >0.50 0.696 Yes
PCFI >0.50 0.791 Yes
χ2/df 1 < χ2/df < 5 3.718 Yes

4. Result
4.1. Descriptive Statistical Results

The questionnaire results are categorized into the variables outlined in the hypotheses
model variables, including item settings, mean values, and standard deviations (Table 5),
and additional insights encompassing frequency, price, effect, type, purchasing channels
of antelope horn medicine, and reasons for abstaining from acquiring saiga antelope horn
products (Table 6).

Table 5. Hypothesis model variables and measurement values.

Variable Symbol Measurement Item Scale Mean Standard
Deviation

Purchase
intention

PI1 With the same effect, other medicines are more expensive, you
tend to buy medicines containing saiga antelope horn

Likert scale from
1 to 5:
strongly disagree to
strongly agree

2.962 1.395

PI2 With the same effect, the price of other medicines is lower, you still
tend to buy medicines containing saiga antelope horn 2.391 1.298

PI3 With the same price, other medicines are less effective, you tend to
buy medicines containing saiga antelope horn 3.194 1.387

PI4 With the same price, other medicine is more effective, you still
tend to buy medicines containing saiga antelope horn 2.184 1.230

PI5 In the case of the same effect and price, you still tend to buy
medicines containing saiga antelope horn 2.714 1.370

Attitude

ATT1 Medicines containing saiga antelope horn is more effective than
other medicine of the same price and efficacy 3.094 1.159

ATT2 Effect of saiga antelope horn cannot be replaced by
other ingredients 2.839 1.269

ATT3 Purchasing the above medicines will not harm saiga antelope 2.474 1.279

Subjective norm

SN1 Doctor or pharmacist has advised you to buy medicines
containing saiga antelope horn 2.596 1.315

SN2 People close to you (i.e., family, friends, etc.) have recommended
you buy medicines containing saiga antelope horn 2.407 1.349

SN3 People close to you (i.e., family, friends, etc.) have used medicines
containing saiga antelope horn 2.745 1.278

SN4 Purchase of medicines containing saiga antelope horn will not be
opposed by those close to you (i.e., family, friends, etc.) 3.196 1.278

Perceived
behavioral
control

PBC1 Know which medicines contain saiga antelope horns 2.509 1.238
PBC2 Know where to buy medicines containing saiga antelope horn 2.627 1.354

PBC3 Have the financial resources to buy medicines containing saiga
antelope horn 3.007 1.220
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Table 5. Cont.

Variable Symbol Measurement Item Scale Mean Standard
Deviation

Protection
awareness level PAL Cognitive level of the conservation status of saiga antelope Total score: 1–5 2.034 1.067

Consumption
experience CE Have you ever bought medicines containing saiga antelope horn? 1 = no

0 = yes 0.196 0.397

Note: the value of the protection awareness level was the total score following the calculation, and as there were
no instances in which every answer was incorrect, the cumulative score commenced at 1.

Table 6. Characteristics and reasons of purchasing antelope horn medicine.

Item Option Frequency Proportion Item Option Frequency Proportion

Purchase
time/year

1 39 34.51%

Whether to
recommend it
to others

Never 13 11.50%
2–5 66 58.41% Rarely 18 15.93%
6–10 7 6.19% In general 28 24.78%
Above 10 1 0.88% Relatively frequent 39 34.51%

Purchase
quantity/time

1 N 44 38.94% Very frequent 15 13.27%

2–5 N 63 55.75%

Purchase path

Pharmacist, doctor
recommendation 98 86.73%

6–10 N 5 4.42% Acquaintance
recommendation 44 38.94%

Above 10 N 1 0.88% Newspapers and
magazines 12 10.62%

Purchase price

Less than ¥10/N 5 4.42% TV advertisement 11 9.73%
¥10–20/N 24 21.24% network 30 26.55%
¥20–30/N 45 39.82%

Purchase channel
designated hospitals 59 52.21%

¥30–50/N 21 18.58% Designated drug store 93 82.30%
Above ¥50/N 18 15.93% Online pharmacies 31 27.43%

Medicine effect

Very poor 0 0.00%

Primary treatment
condition

Catch a cold 82 72.57%
Poor 0 0.00% Fever 37 32.74%
General 16 14.16% Cough 51 45.13%
Good 60 53.10% Convulsion 11 9.73%
Very good 37 32.74% Epilepsy 5 4.42%

Type of purchase

Antelope cold tablets 51 45.13% Thoracodynia 18 15.93%
Antelope cold oral liquid 45 39.82% Apoplexy 6 5.31%
Antelope horn oral liquid 19 16.81% Pediatric disease 7 6.19%
Antelope horn powder 12 10.62% Eye disease 3 2.65%
Antelope lung clearing pill 13 11.50% Other 4 3.54%
Pinggan Shuluo pill 8 7.08%

Main reason for
not buying

No related symptoms 142 30.67%
Tongren bezoar clear heart pills 23 20.35% Never heard of it 82 17.71%
Taihe Miao Ling pills 6 5.31% Expensive 10 2.16%

contains wildlife
ingredients 77 16.63

Note: The item “Main reason for not buying” pertains exclusively to individuals with no purchasing experience
and features multiple-choice responses. The remaining questions were answered by 1113 respondents with
purchasing experience, encompassing both single-choice and brief multiple-choice formats.

4.2. Model Estimation Results

The results of the SEM are detailed in Table 7. Attitude, subjective norm, and perceived
behavioral control regarding respondents’ intention to purchase medicines containing saiga
antelope horn were 0.495, 0.220, and 0.206, respectively, all attaining significance levels
below 0.5%. This confirms the validity of hypotheses H1, H2, and H3. The standardized
path coefficients for the extended variables—consumption experience and the level of
protection awareness—were 0.093 and −0.082, with corresponding t-values of 2.949 and
−2.870, both reaching significance at the 0.5% level. Thus, hypotheses H4 and H5 were
substantiated. Among personal characteristics, only gender exerted a significant effect on
purchase intention, with a standardized path coefficient of 0.082, meeting the 0.5% signifi-
cance level, thus supporting hypothesis H6. However, educational level and profession
failed to validate hypotheses H7 and H8.
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Table 7. The estimated results of the research models.

Standardized
Regression Weights Standard Error Critical Ratio Hypothesis Test Results

Attitude 0.495 *** 0.086 7.982 H1 acceptance
Subjective norm 0.220 *** 0.089 3.670 H2 acceptance
Perceived behevioral control 0.206 ** 0.082 3.088 H3 acceptance
Consumption experience 0.093 ** 0.091 2.949 H4 acceptance
Protection awareness level −0.082 ** 0.031 −2.870 H5 acceptance
Gender 0.082 ** 0.065 2.894 H6 acceptance
Education level −0.001 0.045 −0.037 H7 rejected
Profession 0.012 0.079 0.426 H8 rejected

Note: *** p < 0.001; ** p < 0.01.

The explanatory power of attitude varied, ranking from high to low for drugs con-
taining saiga antelope horn that are highly effective compared to drugs of a similar price
(ATT1), for drugs with a weak substitution (ATT2), and for drugs that do not pose a threat
to the conservation status of saiga antelope (ATT3). For subjective norm, the explanatory
power ranged from high to low for the people close to them buying (SN3) or recommending
(SN2) such drugs, for a doctor or pharmacist recommending taking such drugs (SN1), and
for the people close to them not being opposed to taking such drugs (SN4). The explanatory
power for perceived behavioral control ranged from high to low for knowing the purchase
channel (PBC2), financial feasibility (PBC3), and awareness of the ingredients of the drug
containing saiga antelope horn (PBC1) (Figure 3).

5. Discussion
5.1. Factors Affecting Purchase Intention

In our study, approximately one third of the respondents expressed a willingness
to consume medicines containing saiga antelope horn, and 19.62% reported purchasing
experience, aligning closely with findings on the consumption behavior of Singapore-
Chinese respondents [9]. In addition, the results of this survey coincided with the early
stages of the COVID-19 pandemic. Respondents, influenced by the pandemic, tended to
reduce outdoor activities, leading to an increased stockpiling of medicines. Simultaneously,
the heightened demand for antipyretics during the outbreak, where saiga antelope horn
is a key component in some formulations like antelope horn oral liquid and antelope
horn particles, might have contributed to respondents’ inclination to purchase medicines
containing saiga antelope horn. The pandemic-related factors could have influenced a
slightly higher willingness to purchase medicines containing saiga antelope horn than if
the COVID-19 outbreak had not occurred.

Attitude significantly and positively influenced purchase intentions, with respondents’
attitude toward saiga antelope horn medicine being the pivotal factor affecting their will-
ingness to purchase. Given the extensive use of saiga antelope horn in traditional Chinese
medicine, people may perceive it as a valuable medicinal resource, acknowledging its
therapeutic efficacy. When investigating the purchasing behavior of Singapore-Chinese
respondents for saiga products, scholars such as Doughty et al. [9] found that “it works”
was the most prevalent cause for respondents. Additionally, positive personal experiences
with saiga antelope horn medicine may indirectly bolster the purchase intentions of others
as individuals share their positive evaluations. Subjective norm and perceived behav-
ioral control both significantly and positively impacted purchase intentions. The intent
to purchase saiga antelope horn is influenced by two categories of “important people”:
family and friends, who serve as direct reference groups and information sources [62,63],
and doctors and pharmacists, who are highly trusted professionals in medicine-related
decisions [51]. Respondents’ willingness to purchase is also influenced by the cost, where
lower time and economic costs correlate with a higher purchase willingness [9]. This
result is consistent with the 4C theory to a certain extent. It is consumer-oriented and
proposes that consumers pay more attention to the purchasing cost and convenience dur-



Diversity 2024, 16, 49 12 of 16

ing the purchasing process, which is precisely confirmed by the findings in this study.
Consumption experience significantly and positively influenced purchase intention. A
habitual consumer behavior psychology tends to form through medication experience,
with consumers more likely to choose previously purchased drugs with proven efficacy for
secondary consumption [64]. The well-evaluated efficacy of saiga antelope horn, coupled
with the convenience of a broader range of related medicines, facilitates respondents in
choosing and purchasing saiga antelope horn medicine. The level of protection awareness
significantly and negatively influenced purchase intentions. As the awareness of saiga
antelope’s conservation status rises, respondents exhibit a stronger protection awareness
and lower purchase intentions. This aligns with wildlife conservation studies empha-
sizing the impact of protection awareness on wildlife consumption behavior. A higher
conservation awareness leads respondents to understand the significance of wildlife and
the challenges it faces, fostering a tendency to opt for alternatives and reducing their
willingness to purchase the medicines containing animal parts or derivatives in question.
Also, women are more likely to purchase medicines containing saiga antelope horn, given
their pivotal role in health decisions within interpersonal networks [65]. This is further
supported by the observation that pharmacies, on average, attract a greater percentage of
female patrons compared to male patrons [66]. Women tend to be more attentive to family
health than men, who may be more inclined to purchase wildlife products for social or
experiential satisfaction [67,68].

5.2. Management Implications

Given the exclusive reliance on stockpiles for saiga antelope horn used in Chinese
medicine, ensuring sustainable utilization demands has strengthened related research and
heightened public awareness and education. A recommended approach involves devel-
oping alternative medicines to curtail the population’s inclination toward antelope horn
consumption, focusing on two key areas. First, promoting the research and development of
alternatives is crucial for altering consumption preferences. Conducting surveys on saiga
antelope horn consumption preferences, for instance, can guide the development of alterna-
tive drugs by relevant research institutions and pharmaceutical enterprises. Marketing and
promoting new products can encourage consumers to shift their preferences. Accelerating
the research and development of synthetic and other alternatives to saiga antelope horn can
reduce its frequency in pharmaceuticals, thus addressing the conflict between medicinal
material scarcity and demand. Second, strengthening internal market controls for saiga
antelope horn, including the registration of stockpiles, the labeling of parts and products,
and the registration of manufacturers and traders [14], can assist in reducing illegal trade
and promoting sustainable use from the source. Third, there is a need to intensify publicity
and education efforts to heighten wildlife protection awareness. Information on the laws,
regulations, survival status, and protection measures of endangered wildlife should be
actively disseminated on a regular basis. Online platforms and nature education can serve
as effective channels for widespread publicity. Trusted professionals, such as doctors, play
an important role in effective advocacy, while women, as primary purchasers, should be the
central focus for awareness-raising initiatives. Fourth, conducting proper evaluations and
publicizing the actual medicinal value of wildlife can support the responsible use of endan-
gered species in medicine. In conclusion, these proposed recommendations underscore the
significance of strategic research initiatives and informed public engagement to tackle the
sustainability challenges associated with saiga antelope horn consumption. Simultaneously
enhancing awareness and fostering alternatives aims to mitigate the impact on wildlife
while promoting responsible and sustainable choices in medicinal practices.

5.3. Limitations of this Study

This study acknowledges several limitations arising from its constrained capacity and
external factors. Firstly, due to the pandemic’s impact, the distribution of the questionnaire
occurred online, leading to a lack of control over sample selection and an unintended
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deviation from the initially anticipated sample structure. Consequently, the findings of this
paper are primarily applicable to the demographic groups represented by the obtained
sample, notably the youth. Secondly, while our model’s results were deemed valid, we
did not explore potential relationships among explanatory variables within the model’s
setting, an aspect that could have been further optimized with a more comprehensive
approach. Thirdly, environmental factors may influence respondents’ willingness to pur-
chase medicines containing saiga antelope horn, necessitating a cautionary interpretation
of this study’s conclusions. To enhance the research’s universality, it is advisable to confirm
findings during non-pandemic periods. These identified constraints and shortcomings will
be thoroughly addressed in future research pursuits.

6. Conclusions

This study delved into the analysis of 576 online questionnaires, revealing compelling
insights into the purchasing behavior related to medicines containing saiga antelope horn.
A noteworthy finding indicated that one third of the respondents expressed a clear intention
to acquire such medicines, while a substantial one fifth of them had previously engaged in
such purchases. Employing the extended TPB framework and SEM, this paper meticulously
examined the influencing factors and subjected the model to empirical testing, confirming
its efficacy in elucidating purchase intentions. The results pinpointed attitude, perceived
behavioral control, subjective norms, and consumption experience as pivotal determinants,
each exerting a positive impact on purchase intention. Significantly, attitude emerged as
the most influential factor among them. Conversely, the respondents’ purchase inclination
faced some constraints due to a heightened sense of protection cognition. Notably, this
study unearthed a gender-based difference, with women exhibiting a greater propensity
than men to purchase medicines containing saiga antelope horns. In light of these findings
and to advocate for saiga antelope conservation, this paper underscores the importance
of reinforcing science-based awareness and education. Additionally, it advocates for the
promotion of research and development in the pharmaceutical sector and the leveraging
of market mechanisms to reshape consumer preferences, ultimately contributing to the
preservation of this endangered species.
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