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Abstract. This study employs regression analysis to explore the factors influenc-
ing consumers' purchasing behavior of ESG-related products. By analyzing the
relevant data on the HKTVmall platform, it considers the impact of consumers'
personal characteristics, product attributes, and enterprise operations on the sales
of ESG products. The research results can assist enterprises in formulating mar-
keting strategies, improving the operation of ESG products, and promoting the
development of the ESG-related product market.
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1 Introduction

In 2004, the United Nations Global Compact first introduced the "ESG" concept in its
report Who Cares Wins, advocating the integration of environmental, social, and gov-
ernance factors into investment decisions to achieve sustainable development goals [1].
Initially emerging as a concept in socially responsible investment, ESG remained in an
exploratory phase for both enterprises and investors. As sustainable development
gained traction, international organizations refined its frameworks, established disclo-
sure standards and rating systems, and drove its practical application in capital markets
and corporate management [2]. In recent years, global challenges like climate change
have accelerated ESG’s growth, with governments promoting policies, increased capi-
tal investment, and enterprises progressively embedding ESG into strategies to enhance
performance. The concept has also spread globally, becoming a key trend in corporate
and social development. Meanwhile, rising consumer awareness of environmental and
social responsibility has shifted preferences toward ESG-aligned enterprises, though
engagement varies significantly across groups: Gen Z, higher-income, and more edu-
cated demographics exhibit stronger acceptance and willingness to pay premiums for
ESG-compliant products, while lower-income and less educated groups show less focus
due to economic pressures and cognitive limitations.
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This phenomenon of group differentiation requires enterprises to precisely target and
market their ESG strategies and marketing efforts based on the characteristics of dif-
ferent consumer groups when formulating them [3]. The concept of ESG, from its pro-
posal to development, has profoundly influenced various aspects of the social economy,
especially in the consumption sector, where it has altered consumers' preferences, de-
cision-making processes, and behavioral patterns. In the future, as the ESG philosophy
becomes more widely known, its impact on consumer behavior will be even more sig-
nificant and far-reaching [4].

The China Organic Food Industry Development Trend Analysis and Future Invest-
ment Research Report 2024-2029 shows significant growth in the organic food and
beverage market, with the global market size expected to reach $320.5 billion by 2025
(far exceeding $77.4 billion in 2015). Global organic food sales reached ¥878.75 billion
in 2023 and are projected to hit ¥1,400.26 billion by 2030, growing at a compound
annual growth rate of 6.88% from 2023 to 2030 [5].

Consumers' health awareness has increased, and they pay more attention to the im-
pact of food on health, believing that organic food is healthier and safer. The concept
of environmental protection and sustainable development is prevalent, and the produc-
tion method of organic food conforms to this trend [6]. In addition, the development of
e-commerce has provided more sales channels for organic food, and the policy support
of governments in various countries has also promoted its production and consumption
[7].

The global biodegradable materials market is expanding rapidly, reaching several
billion dollars with double-digit annual growth. China’s market is particularly notable,
growing 79.37% YOY to 16.049 billion yuan in 2022 and expected to exceed 50 billion
yuan by 2025. Global bio-based plastic capacity grew 9.2% YOY to 242.2 million tons
in 2023, projected to hit 490.8 million tons by 2025 and 630 million tons by 2027.
Driven by policies like China’s 2021 ban on non-degradable disposable plastic straws
and technical breakthroughs in biodegradation, degradable materials are entering in-
dustrialization, with performance and costs nearing traditional plastics to boost com-
petitiveness.

The market growth of sport protectors is driven by eco-friendly materials like de-
gradable plastics and bio-based fibers, which enhance product value via biodegradabil-
ity, mechanical performance, and comfort to attract consumers. Circular economy mod-
els, such as waste recycling systems, recyclable designs, and second-hand markets,
boost material efficiency, reduce waste, and meet diverse consumer needs. These fac-
tors promote the sustainable growth of the sports protective gear market. At the same
time, the development of the second-hand sports protective gear market also extends
the product lifespan, reduces waste generation, meets the needs of some consumers,
and promotes the sustainable growth of the sports protective gear market [8].

Hong Kong's ESG sales growth stems from strong policy and regulatory measures
like the Green and Sustainable Finance Grant Scheme and mandatory ESG disclosures
by the stock exchange, a robust market ecosystem as a leading green bond hub with
international capital inflows (64% non-local investors), and corporate value enhance-
ment driven by ESG’s impact on valuation, brand reputation, and long-term sustaina-
bility alignment amid global trends.
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Against the backdrop of growing sustainable development awareness, this study fo-
cuses on HKTVmall’s ESG product sales data in Hong Kong to test the core conjecture
that personal factors (age, income), product attributes (price, brand), and shopping sce-
narios (promotions, recommendations) significantly influence ESG product sales, with
varying impacts across product types. The research aims to systematically analyze these
influencing factors and their mechanisms to enrich ESG theoretical research, provide
scientific bases for merchants to optimize marketing strategies and product mixes, and
offer policy-making references for promoting sustainable development [9]. Methods
include descriptive statistical analysis to profile sales trends and user distribution, con-
structing a multiple linear regression model with the identified factors as independent
variables and sales volume as the dependent variable to quantify their effects, and cor-
relation analysis to examine inter-factor relationships, ensuring empirical rigor and con-
clusion reliability.

2 Data

2.1 Data Source

The data is sourced from the HKTVmall platform's user purchase data from December
1, 2022 to February 28, 2023, filtering out ESG purchase records and related user, prod-
uct, and order information. Variables include consumer characteristics, product factors,
and purchase time related variables.

2.2  Data Processing (screening of ESG products)

we have merged and summarized all product information for the 1-4 level categories
(sub_cat name-en 1-4) of all products. Use [set] to delete all the product information
and select unique tags, and intelligently judge the unique tags. Then, a summary of
product classification and keyword selection in line with ESG principles was obtained.
The ESG product sales in the consumption data of this platform can be divided into:1)
Healthy or Organic Food Products; 2) Biodegradable Products; 3) Sports Protectors
Products.

2.2.1 Healthy or Organic Food Products

There are snacks and desserts, dried meat, and vegetarian goose. These are the prod-
ucts selected from the platform data that are about vegetarian animal products rather
than feed-fed ones, and they conform to the concepts of environmental protection and
animal welfare. In the process of organic food production, the pollution of chemical
substances to the soil, water sources and air is reduced, which is beneficial for protect-
ing the ecological environment and biodiversity. Organic agriculture provides a suitable
living environment for wild animals, insects and microorganisms, which is conducive
to maintaining biodiversity. Organic agriculture achieves this by adopting reasonable
farming methods and soil management measures, increasing the organic carbon content
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in the soil, and thereby helping to mitigate climate change. Furthermore, the environ-
mental significance of natural and healthy infant food extends beyond the product itself
and encompasses the entire life cycle from raw material production to consumption. It
holds significant value for the sustainable development of the ecological environment.
In terms of raw material selection, natural and healthy infant food tends to use organic
crops, such as organic grains and vegetables. During the food processing stage, natural
and healthy infant food usually adopts gentler and energy-efficient processing methods
to avoid excessive processing, thereby reducing energy consumption and waste gener-
ation during the production process. In terms of packaging material selection, many
natural and healthy infant food brands prefer to use environmentally friendly packaging
materials that are biodegradable and recyclable, such as paper packaging and biobased
plastics. These packaging materials can decompose quickly in the natural environment
after being discarded or can be recycled for resource reuse, effectively reducing the
pressure of packaging waste on the environment.

2.2.2 Related to Environmental Protection and Sustainable Development

Pet products made from degradable materials, such as degradable cat litter, deeply
align with the concept of environmental protection. Their environmental value is re-
flected throughout the entire chain of production, use, and disposal. They have a pro-
found significance for the sustainable development of the ecological environment. De-
gradable cat litter is mostly made from renewable resources such as natural plant fibers,
starch, etc., such as corn husks, soybean residue, tapioca flour, etc. Compared to tradi-
tional bentonite cat litter that extensively exploits non-renewable mineral resources, the
acquisition of degradable cat litter raw materials significantly reduces the consumption
of natural resources. Moreover, the excellent clumping and deodorizing properties of
degradable cat litter can reduce the frequency of replacement, lower the overall usage,
and indirectly reduce resource waste and subsequent processing pressure. The popular-
ization of degradable cat litter and other environmentally friendly pet products helps
guide the pet product industry towards a greener transformation and drives the pet in-
dustry chain towards a more environmentally friendly and sustainable direction.

2.2.3 Health and Well-Being Related

Sports protective gear products can directly safeguard consumers' health and safety,
reduce the risk of sports injuries, relieve pain, promote recovery, and enhance people's
quality of life and health. They can prevent sports injuries, enhance joint stability, re-
lieve pain, promote recovery, and provide psychological support, enabling people to
exercise more safely and confidently. This is undoubtedly beneficial to health and well-
being.

2.3 Variable List

To conduct a more in-depth study on the factors influencing the sales volume of ESG
products in the future, the following relevant variables have been screened out from the
big data, including: order placement information (such as order placement time,
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whether it is a weekend), product information (such as quality, place of production),
and order information (such as total order amount, discount, voucher amount, etc.). For
detailed variable definitions, please refer to Table 1. Among them, “Order date” rec-
ords the order date of the product, covering multiple dates from December 1, 2022 to
February 28, 2023. "Product ID" is an Object type variable used to identify the product.
There are a total of 4071 unique values, and each value corresponds to a different prod-

uct.
Table 1. Composition of data information
Variables Definition
Quantity Sales of each ESG product on the platform
Order date The date on which each ESG product was purchased
Product ID The ID of ESG products sold in each transaction
Order value The price spent on each order
Weight The weight of product
Discounts The discount of ESG product
Total price Unit price before product discount
Is weekend Is the day of sale a weekend

Cash_voucher_applied value

Used cash voucher amount

Manufacturer _country

What country is the ESG product produced in
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Fig. 1. Weekly comparison of each product over a period of seven days.
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The data was averaged every seven days to plot and observe the trend. Additionally,
statistics were conducted on the three major types of ESG products in terms of date and
sales volume. It was found from Figure 1 that there was a process of decline and re-
bound from January 17 to January 31, 2023. Specifically, sales of organic and healthy
foods experienced a significant decline around the end of January and early February
2023, followed by a rebound. This fluctuation may be attributed to the Chinese New
Year, which fell on January 21, 2023. During this period, workers born in mainland
China and in Hong Kong returned home for the holiday, likely resulting in decreased
demand for ESG products and a corresponding decline in sales. The Chinese New Year
holiday typically lasts for about seven days. Given that the data was averaged every
seven days, the increase in sales observed on February 4 can be explained by the return
of workers to Hong Kong, which likely led to increased demand.

3 Data Analysis
3.1 Descriptive Statistics

Table 2. Statistical values of relevant variables

Variables Maximum Minimum Mean Std.
Level promo- -0.50 -2430.00 -42.74 66.12
tion_account

Quantity 819.00 2.00 7.65 15.52
Order_value mean | 24949.50 24.50 802.21 640.42
Discount_mean 2100.00 0.01 24.12 77.00
Cash_voucher ap- | 1381.00 0.00 14.80 38.46
plied_value

Total price 4700.25 5.95 109.06 120.44
Weight 20000.00 0.11 1735.73 3839.04

Table 2 provides an overview of the sales situation, including key information such as
the impact of promotional activities, sales volume, order value, discount status, cash
coupon usage, total price, and product weight. First, we can see from the Table that the
maximum value of Quantity reached 819, while the average value was only 7.65. The
significant difference between the maximum value and the average value indicates that
there are some extreme cases of extremely large order quantities on the platform. This
might be due to large-scale purchasing behaviors resulting from certain major custom-
ers or special promotional activities. Such extreme values have a considerable impact
on the overall distribution of sales quantities. It could be because the platform may have
some large enterprise customers, wholesalers, or group-buying customers. Or it could
be that some consumers, due to the discounts, quality recognition, or future demand
expectations of the products, will stock up in large quantities during promotional peri-
ods.
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Since the selected ESG products cover a wide range and involve many types of prod-
ucts, such as cat litter boxes, various foods and sports equipment, there are naturally
large differences in their various indicators such as Weight, and the order and discount
amounts will also be different.

Furthermore, before regression, in order to avoid collinearity problems, we con-
ducted a correlation analysis using the SPEARMAN test. From the correlation heat map
(Figure 2), we can see that the selected variables are not high except for
cash_voucher _value and cash voucher_applied value, so no additional elimination is
required. In addition, we can find some rules in consumer orders. For example, the
discount is positively correlated with the unit price (0.65), which may indicate that the
higher the unit price of ESG products, the higher the discount given.

sku_level_promotion_amount 0.019 0.0088 0.0072 00029 000098 0,0011 0.34 028 0.081

order_value_mean 0.0069 o013 022 0078 00034 0.0016

discount_mean ©0.0024 038 os 0es 00029 0002

refund_amount | 0.0072 0013 0.0024 0.069 000017 0.0045 ©.0022 ©.0062 00093

refund_delivery_amount -  0.0029 0.0069 -0.0024 -0.00059 0.0026 0.0033 0.00055 0.00098
cash_voucher_value - 000098 0013 038 000017  -0.00059
cash_voucher_applied_value - -0.0011 022 os 0.0045 ©0.0026
total_price_mean 034 o078 065 0.0022 ©.0033
weight 028 ©0.0034 0.0029 0.0062 000055
quantity | 0.081 00016 0,002 0.0093 0.00098

value

order_value_mean -
discount_mean
refund_amount
refund_delivery_amount
cash_voucher_value
_applied
total_price_mean
quantity

sku_level_promotion_amount
cash_voucher_a|

Fig. 2. Correlation heat map

4 Regression Analysis

4.1 Regression Result

Table 3. Multiple linear regression results

Variables Regression coefficient P-value
Constant 9.1669 0.000
Order value mean -2.914e-05 0.804
Discount mean 0.0170 0.000
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Cash _voucher applied value 0.0133 0.000
Total price mean -0.0203 0.000
Is weekend -2.8382 0.000
Weight 0.0003 0.000
Price’is_weekend 0.0086 0.000
Discount’is_weekend -0.0098 0.001
Manufacturer_country controlled

R? 0.013

Adj.R? 0.013

No.observations 45700

The regression results are shown in Table 3. The significant variables are as follows.
The coefficient of Discount mean is 0.0170 (P=0.000, significant), indicating that the
greater the discount, the more active the consumer's behavior towards ESG products
(positive correlation). This means that for every 1% increase in discount, the quantity
increases by 0.0170 units. The coefficient of Cash voucher applied value is 0.0133
(P=0.000, significant), suggesting that the more cash vouchers are used, the more active
the consumption behavior (positive correlation), and promotional tools have a signifi-
cant incentive effect on ESG consumption. This means that for every 100 yuan increase
in Cash_voucher_applied value, the quantity increases by 1.33 units. The coefficient
of Total price mean is -0.0203 (P=0.000, significant), indicating that the higher the
total price, the more passive the consumption behavior (negative correlation), and con-
sumers are sensitive to the price of ESG products. For every 100 yuan increase in To-
tal price_mean, the quantity decreases by 2.03 units. The coefficient of Is weekend is
-2.8382 (P=0.000, significant). The dummy variable (where Is_weekend = 1 indicates
a weekend and 0 indicates a non-weekend) for each occurrence of 1 (i.e., a weekend)
results in a decrease of 2.8382 units in quantity (compared to non-weekends).The co-
efficient of Weight is 0.0003 (P=0.000, significant), showing a positive correlation.
Assuming "weight" represents the importance of the ESG attributes of the product (such
as the weight of the ESG score), the stronger the ESG attributes, the more willing con-
sumers are to purchase, reflecting the positive driving force of the ESG concept on
consumption. For every 100-unit increase in weight, the quantity increases by 0.03
units.

In addition, this study also included two interaction terms to explore the synergy
between the time dimension and pricing strategies. The coefficient of Price*is_weekend
was 0.0086 (P < 0.001), showing a significant positive correlation. This indicates that
during weekends, the impact of price adjustments on the sales volume of ESG products
is more sensitive. Specifically, the promotional effect of price reduction on sales during
weekends is significantly higher than on weekdays, which may be related to consumers'
more active online shopping behavior during weekends, making price discounts more
likely to trigger purchase decisions. The coefficient of Discount*is weekend was -
0.0098 (P =0.001), showing a significant negative correlation. This suggests that dis-
count promotions are less effective during weekends compared to weekdays. Possible
reasons include: consumers are more inclined to shop offline or engage in other leisure
activities during weekends, reducing their attention to online discounts; or the platform
launches multi-category promotions during weekends, diluting the discount infor-
mation of ESG products and making it difficult to form an effective stimulus.
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4.2  Analysis of Core Factors Affecting Consumer Behavior

4.2.1 The Positive Driving Force of Promotional Tools

Discount_mean and Cash_voucher_applied value are significantly positively corre-
lated with sales volume, indicating that price discounts are the key means to stimulate
the consumption of ESG products. Although consumers' willingness to pay for ESG
products is driven by values, they are still sensitive to the actual purchase cost. Promo-
tional activities can effectively lower the decision-making threshold.

4.2.2 Price Sensitivity and Weekend Effect

The total price mean is negatively correlated with sales volume, indicating that con-
sumers have a relatively high price elasticity for ESG products. Especially in the case
of competition among similar products, high prices may inhibit purchasing behavior. It
is worth noting that sales volume on weekends (Is_weekend) is significantly lower than
on weekdays, which may be related to the preference of Hong Kong consumers for
offline activities on weekends or the insufficient promotion of ESG products on week-
ends by the platform. However, the positive interaction term of "price* is weekend"
indicates that targeted price reduction on weekends can effectively reverse this trend.

4.2.3 The Impact of the Manufacturer Country Attribute on the Quantity of ESG
Products

If a manufacturer country has a positive reputation in the ESG field (such as the
environmental leadership of Nordic countries and the corporate governance norms of
Germany), consumers will assume that the ESG products it manufactures have higher
ESG compliance, forming the perception that "the place of origin (associated with the
manufacturer country) determines the quality" [10].Conversely, if a manufacturer coun-
try has ESG controversies (such as the supply chain labor issues in Southeast Asian
countries), its products may suffer from a trust discount. Even if the product's own ESG
indicators meet the standards, consumers will reduce their purchase intention due to the
"negative association with the manufacturer country". The cultural traits of the manu-
facturer country resonate with the ESG concept. For example, Japan's "sustainable con-
sumption culture" (such as "deleting and decluttering" and the minimalist production
in the ESG environmental dimension) makes ESG home products manufactured in Ja-
pan more favored among young consumers in the Asian market; New Zealand's "pure
and natural" image makes its organic food ESG products (manufactured in New Zea-
land) stand out in the health consumption circle.

5 Conclusion

This study is based on the transaction data of HKTVmall from December 2022 to Feb-
ruary 2023. Through descriptive statistical analysis and multiple linear regression mod-
els, it systematically explored the influencing factors of ESG product consumption be-
havior. Firstly, through data cleaning and classification, three types of ESG products -
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healthy organic food, degradable products, and sports protective equipment - were iden-
tified. Then, a regression model was constructed with sales volume as the dependent
variable and consumer characteristics, product attributes, and shopping scenarios as in-
dependent variables. The study verified the significant influence of promotional tools,
price, time points, and the intensity of product ESG attributes on consumption behavior.

This study identifies key factors influencing consumer behavior, including promo-
tional tools (discounts, cash vouchers), price sensitivity, weekend shopping patterns,
and the intensity of product ESG attributes. Higher discounts and cash voucher usage
significantly boost sales, while higher prices and weekend offline activities negatively
impact purchases, though targeted weekend price reductions can mitigate this. Stronger
ESG attributes (e.g., eco-friendly materials) positively drive consumer willingness to
buy.

Practically, the findings enable enterprises to optimize pricing strategies, enhance
weekend online promotions for ESG products, and highlight green attributes to attract
environmentally conscious consumers, thereby fostering market growth [11].

For future research, expanding data coverage to longer periods and broader regions,
and incorporating variables like consumer education level and demographic details,
would enhance the generalizability and depth of insights into ESG-driven consumption
behaviors [12].
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