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Abstract. The integration of Environmental, Social, and Governance (ESG)
principles has significantly reshaped consumer behavior, particularly in the
realm of sustainable consumption. Organic food, emblematic of ESG-aligned
products, has garnered increasing consumer preference due to its eco-friendly
production methods, health consciousness, and alignment with social values.
This study leverages a comprehensive data set from HKTVmall, Hong Kong's
preeminent e-commerce platform, encompassing user purchase activities from
December 1, 2022, to February 28, 2023. It investigates the multifaceted deter-
minants of organic food purchasing behavior through a trilateral lens: consumer
demographics, product features, and temporal dynamics. This study delineates
the nuanced impact of consumer attributes on ESG product acquisition, and a
multivariate regression model is constructed, synthesizing the empirical insights
garnered from the data set. This model offers a robust framework for strategic
planning and promotional initiatives aimed at enhancing the market penetration
of ESG-compliant products.
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1 Introduction

As social and ecological problems such as climate change issues become more serious
and people's consumption level increases, the ESG concept has gradually become an
important guide for the development of global enterprises. [1][2] Wind data shows
that the number of listed companies disclosing social responsibility reports in China
has risen from 10 to 1,422 from 2006 to 2021. Corporate social responsibility and
sustainability have been increasingly emphasized, which then influences consumers'
consumption ideas and decisions.

According to the research "The consumer sustainability journey" conducted by
Wendy Mackay and Sasha Culley of the Boston Consulting Group, consumers are
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most engaged on sustainability topics for things they buy often, such as food, drinks
and personal items, compared to other fields.[3] According to another study of
Mordor Intelligence, the global market for organic food is expected to reach $233.56
billion by 2029; in China it will increase from $27.98 billion in 2013 to $67.821 bil-
lion in 2019, with a compound annual growth rate of 15.9%. [4] Organic food is more
in line with consumers' pursuit of a healthy diet while reducing the pollution of the
environment in the production chain. [5][6][7]

Hong Kong, as an international financial center, has gradually matured its policies
and practices in sustainable development, while its high economic level also deter-
mines the attention of the place's residents to ESG products. One survey report in
2021 shows that 74.5% of Hong Kong residents have purchased organic food. In addi-
tion, online shopping can leave user details and retain tracking data; therefore,
HKTVmall, as the largest local e-commerce platform, has a large user base and user
behavior data that can reflect the main trends and behaviors of consumption in Hong
Kong's e-commerce market; ultimately, we chose this channel for sample selection
and analysis.

According to the conjecture, consumers' behavior of purchasing ESG-related prod-
ucts will be mainly influenced by personal factors, product factors and shopping sce-
narios.

First, different consumer groups have different personal characteristics and thus
have different consumption performance. According to the aforementioned study
carried by BCG, taking Australia as an example, interest in sustainability issues is
higher for those on higher incomes (77% interest from households with in-
come >$131k p.a. vs. 59% interest from households with income >$131k p.a.). vs
59% interest from households with income <$35k). There is a clear prominence of
higher income groups for ESG consumption levels. [3] In A joint study from McKin-
sey and NielsenlQ, a wide range of consumers across incomes, life stages, ages, races,
and geographies are buying products bearing ESG-related labels—with an average of
15 percent deviation across demographic groups for environmentally conscious buy-
ers compared with the total population.[8] We can further infer that the economic
status of different households is then also strongly correlated with their living status in
terms of area of residence, type of house, membership level, etc., and therefore also
influences their shopping behavior.

The product factors cannot be ignored in the purchase behavior as well. According
to Jianlin Wu's research on the country-of-origin effect of products, generalized mod-
els, elasticity models, etc., have concluded that: country image plays a role in general-
izing beliefs about product attributes and directly influences brand attitudes (Han,
1989; Knight and Calantone, 2000). [9] [10] Indeed, dissatisfied with the support of
some countries for military operations, the populations of some Arab countries have
spontaneously boycotted Western brands, such as McDonald's, that support military
operations. At the same time, demand for some local brands, such as Spiro Spathis, a
local Egyptian brand of carbonated beverages, surged twofold.

The pricing of products and the strength of discounts also affects consumption. The
strength of the discount and the pricing of the product can affect consumer buying
behavior in two different directions. On the one hand, lower prices mean that con-
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sumers pay lower costs, consumer surplus increases, and willingness to buy increases.
On the other hand, according to the price-quality-value model based on Kent B. Mon-
roe and R. Krishnan in 1985, high prices (low discounts) may be perceived as signal-
ing high quality, while the opposite is true for low prices (high discounts). Products
with high perceived quality are assigned a higher perceived value, i.e. consumers
perceive them as value for money and are more likely to be motivated to make a pur-
chase. BCG's research shows that Brands positioned as 'premium' across all industries
experience the highest rate of positive action from consumers, as well as a higher
willingness to pay. Therefore, the two-way impact of discounts and prices on goods
should be carefully discussed. [3]

Finally, as far as shopping scenarios are concerned, they can be categorized into
time and space. We fix the space as HKTVmall, an online shopping platform in Hong
Kong. As far as time is concerned, different dates imply that consumers spend differ-
ent lengths of time and time periods on electronic devices, leading to differences in
consumption desires and behaviors [11]; time also indirectly affects consumer shop-
ping behaviors by influencing merchant's activity offers.

Therefore, this paper will systematically analyze the impact of the above different
factors on consumer purchasing behavior, which will help to comprehensively under-
stand the multidimensional characteristics of consumer behavior, establish consumer
profiles and demand forecasts through models, develop and optimize business strate-
gies for merchants, and help to promote ESG concepts from the social level in the
long run.

2 Data

2.1 Data Source

In this paper, we selected the purchase data of users on HKTVmall platform from
December 1, 2022 to February 28, 2023, a total of 90 days (12 weeks and 6 days), and
filtered out the purchase records of products with "organic" in the category name as
an example of ESG-related products, as well as the information of about the users
(area of residence, type of housing, membership level), product factors (origin, price,
discount), and the date of the order. The total number of orders is 1,897,2896, of
which 10,031 are valid for "organic".

2.2 List of Variables

All the influencing factors are shown in Table 1:

Table 1. Composition of data information

Variants Explanation
quantity The number of pieces placed by users every order
membership level The category of identity of the user in platform HKTVMall

district The district where the user lives.
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housing_type The type of housing where the user lives.

order value The total price of this order placed by the user.

discount The discount amount for every piece.

manufacturer country The country where the organic food is produced or processed
order date The date when the user placed this order

product price The price for one piece of product.

IF weekend If the order date is weekend or not

Factors can be divided the following complex variables into four parts: Consumer
characteristics, product factors and time of purchase. Consumer characteristics in-
cludes device type, membership type, district and housing type. Product factors in-
clude manufacturer country, total discounts and price.

2.3 Research Methods

In this study, we first categorize Individual consumer characteristics, product charac-
teristics, and time factor into three dimensions. Under each dimension, we consider
specific parameters, including device type, residential area, housing type, membership
level, product origin, product price, product discount, and whether it is a weekend.
We calculate the average sales volume per order for each parameter and compare
them by generating charts.

Next, we employ linear regression analysis, introducing dummy variables to estab-
lish appropriate regression models. This allows us to study the impact of different
factors on sales volume. The whole process of this research is shown in Figure 1.

The behavior of users purchasinul

ESG products
Taking example

The behavior of users purchasing
organic food on the HKTVmall

latform
— Individual consumer
characteristics
Choosing parameters )

!

Statistical description

!

Establising a model ]

!

| Analysis of results |

Product characteristics

l - Time

Fig. 1. Process of research methods

3 Data Analysis

3.1 Descriptive Statistics

As shown in Figure 2, the average number of purchases by VIP users (1.14 pieces) is
significantly lower than average. The number of purchases (1.22 pieces) by elderly
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users (those with a citizen's ID card over the age of 65), on the other hand, is the
highest. Regular users and GOLDVIP had about the same average sales.
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Fig. 2. Average order quantity between users of different membership levels
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Fig. 3. Average total order price between users living in different housing types
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Fig. 4. Average order quantity between users living in different housing types

As we can see from Figure 3, consumers living in Commercial Housing spend the
most on organic food purchases, with an average of HK$44.55 and an average num-
ber of orders of 1.21 items, 8.53% and 4.31% more than the average, respectively,
while consumers living in Village consumed few of these items, with an average of
HK$31.5 and 1.0 items, 23.53% and 13.79% less than the average by 23.32% and
13.79% respectively (shown in Figure 4).
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Fig. 5. Average total order price between users living in different zones
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Fig. 6. Average order quantity between users living in different zones

As demonstrated in Figure 5, residents living in Hong Kong Island and Kowloon
(Hong Kong's financial and commercial centers, respectively) spend significantly
more, with the former having the highest level of spending at HK$41.35 in order val-
ue and 1.18 pieces. Consumers living in New Territories (Hong Kong's main residen-
tial and industrial area), on the other hand, have relatively low purchasing power, with
only an average order value of HK$40.21 and 1.14 pieces (shown in Figure 6).

Table 2. Number of orders between products from different manufacturer country (region)

Manufacturer Country (Region) Number of orders
Chinese Mainland 5073

HKSAR 4808

Italy 22

India 8

Singapore 8

United Kingdom 25

Lithuania 66

As Table 2 and Figure 7 demonstrated, consumers' choice of products also reflects
a clear preference for place of origin. Among the 10,031 valid data, Mainland China
appears 5,073 times, accounting for 50.57% Hong Kong appears 4,808 times, ac-
counting for 47.93%: others (including Australia, Italy, Lithuania, UK, etc.) account
for only about 1.5%.
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Fig. 7. Number of orders between products from different manufacturer country (region)
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Fig. 8. Average quantity between weekend or weekday

Categorized by whether it is a weekend, it can be seen from the Figure 8 that the
average sales per order are higher on weekends than midweek, about 5.22% higher.
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Fig. 9. Relationship between average order quantity and discounts
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Fig. 10. Relationship between average order quantity and product price
The graphical representation (as depicted in Figures 9-10) does not readily reveal a
discernible linear correlation, necessitating the employment of a regression model to
delve deeper into the underlying relationships. This analytical approach will facilitate

a more rigorous examination of the data, allowing for the extraction of meaningful
insights that may not be immediately apparent from visual inspection alone.

3.2 Regression Model

After analyzing the sold quantity using a linear regression model, the regression mod-
el is established, and the results are shown in Table 3.

Table 3. Results of Regression Analysis

Variants coef P>|t|
const 1.3222 0

if weekend 0.0549 0.001
discount -0.0003 0
product_price -0.0014 0.025
housing_type HOS -0.1254 0
housing_type House -0.178 0.046
housing_type Private -0.0946 0
housing_type Public -0.0791 0.016
housing_type Village/Villa/Tenement House -0.2393 0.681
membership level NORMAL -0.0004 0.987
membership level SENIOR 0.0338 0.781
membership level VIP -0.0403 0.006
manufacturer_country China -0.0394 0.001
manufacturer country Hong Kong/India 0.2303 0.707

manufacturer country India -0.1003 0.651
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manufacturer country Italy 0.0028 0.984
manufacturer_country Lithuania 0.1937 0.012
manufacturer_country Singapore 0.5054 0.016
manufacturer_country United Kingdom 0.0475 0.686
R-square 0.011

No. of observations 10013

This study explored the multiple influencing factors of selling organic food on
online platforms through regression analysis. The result shows that placing orders on
weekends has a significant positive impact on sales, with a coefficient of 0.0549 and a
p-value of 0.001, suggesting the increase of consumers' willingness during weekends.
Surprisingly, the effect of discount on sales is significantly negative, and discounted
products are not popular in the market. Product price, on the other hand, has a signifi-
cant negative effect on sales, suggesting that an increase in price may reduce sales.
This demonstrates that price sensitivity plays an important role in consumer purchas-
ing decisions.

Differences in housing types also affect sales to varying degrees, with the purchas-
ing behavior of detached house occupants having a greater negative impact on sales,
while public housing occupants have a relatively smaller impact.

It is worth noting that there are significant differences in the impact of country of
production on sales, with products made in China negatively impacting sales, while
products made in Singapore and Lithuania show a positive impact, which may be
related to consumer preferences for product quality and origin.

Regarding membership levels, the effect of normal and senior members on sales is
not significant, but there may be a slight negative effect of VIP membership, although
this effect is not statistically significant.

In summary, the regressions reveal key factors affecting online sales of organic
food products, including weekend effects, product price, housing type, and country of
production. These findings suggest targeted marketing strategies for online platforms
to promote organic food sales.

4 Conclusion

In this paper, we mainly adopt the methods of classification statistics and linear re-
gression, selecting the organic food purchase data of HKTVmall platform from De-
cember 1, 2022, to February 28, 2023, classifying and counting the data from three
directions, namely, user characteristics, product characteristics, and date of order, to
systematically analyze the influence of different factors on consumers' purchasing
behaviors. At the same time, we use linear regression to quantify the degree of influ-
ence of each factor and establish a mathematical model to describe the relationship
between them, which can improve the accuracy and scientificity of the analysis, avoid
the influence of subjective bias, and better predict consumer buying behavior.

Based on the data analysis and research, we found that consumers' personal factors
are inextricably linked to their consumption behavior. First, different residential areas
serve different urban functions, and the culture and values they reflect will influence
people's attitudes towards sustainability and thus their purchasing. Thus, consumers
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living in Hong Kong Island and Kowloon, two financial centers, tend to have higher
purchase. Consumers living in New Territories (residential and industrial areas) have
relatively lower purchasing power. Similarly, different housing types shows different
price sensitivity and acceptance of ESG products of their residents. In particular,
those who live in rural areas clearly spend less than others.

Surprisingly, the higher the membership level, the sales quantity isn’t higher,
which may be due to the fact that there are not many scenes where the senior mem-
bers buy the ingredients and cook themselves. However, senior users (those age 65+)
are more somewhat concerned with the health aspect (McKinsey study).

Products from different regions follow different environmental and production
standards and are influenced by the environmental and product quality image of the
country (region), which affects consumers' trust and willingness to buy.

In addition, price is an important consideration in decision making. Although the
high price of ESG products limits the willingness of some consumers, discounts on
food products can have the opposite effect on consumers with high quality of life
pursuits, as promotions may affect the brand image, which reduces consumers' recog-
nition and trust in the product.

People buy organic food in significantly higher sales on weekends than midweek.
On weekends, people usually have more time to shop and prepare meals, and there are
more consumption scenarios such as family gatherings and picnics. Some consumers
may also buy all the food they need for the week on the weekend.

Through data analysis and linear regression modeling, this paper can provide in-
sights into consumer demand and preference for ESG products and consumer profiles,
and establish a relationship model between sales and different factors, so as to predict
market demand and trends; therefore, online merchants are able to formulate and op-
timize their business strategies, and develop preferential strategies and advertisements
suitable for different target groups, so as to achieve the maximization of sales. At the
same time, the research can also provide data support and decision-making reference
for enterprises and governments to promote ESG products and serve as a basis for
investment decisions. In the long run, this research can help to promote the ESG con-
cept at the social level by guiding consumers' demand and purchase of related prod-
ucts.

There are also many directions we can improve and continue the research:

(1) We can select data from multiple places as different samples; because Hong
Kong is more economically developed, the consumption level of local consumers and
the corresponding environmental awareness is relatively high, so the consumption
behavior habits are not fully representative.

(2) Food belongs to consumable goods, in addition to which other ESG-related
consumable goods can be selected, such as biodegradable tableware, energy-saving
furniture, etc.; it will present different consumption frequencies and amounts.

(3) Since offline and online products are delivered in different ways, payment
channels are different, and user groups are also different, offline consumption scenar-
ios can be selected, and questionnaire surveys and other forms of consumer surveys
can be conducted to explore whether the factors influencing the consumption behav-
iors of offline ESG-related products are the same as those of online shopping.
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