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Abstract Green development plays an important role in promoting low-carbon economy. In the construction of digital
modernization, college students are in the main position, and the cultivation of green consumption concept promote overall
development of college students. College students are not enthusiastic in consuming green products, their green consumption
actions do not keep pace with their green consumption consciousness, and there may be deviations in the choice of green
consumption methods. Based on the above problems, this paper explores the strategies of cultivating green consumption among
college students by using literature research, questionnaire analysis and evolutionary game analysis from society, school, family
and themselves.

Index Terms digital era, college students, green consumption, green development
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I. Introduction

W ith the advent of the digital era, consumption scenes
are extended from offline to online, consumption deci-

sions are decided by the products themselves to those decided
by the information around the products, consumers carry out
online information acquisition, interaction and sharing, and
to some extent the precise information embedded in the con-
sumption scenes directly determines consumer consumption
behavior [1], [2]. The Implementation Opinions on Acceler-
ating the Greening of Lifestyle (Huanfa [2015] No. 135), the
Implementation Plan for Promoting green (Development and
Reform Employment [2022] No. 107) and other related doc-
uments propose to establish a green life information platform
to help consumers obtain green information and guide green
behavior [3].

In the new era, the update of science and technology has
provided a strong boost to social progress, and the public’s
own demand for material materials has been satisfied based
on the natural environment, and the expansion of the scale
of public consumption has promoted changes in the natural
environment. Promote the sustainable development of society,
necessary have a correct understanding of the concept of green
development, grasp its development value, and properly deal
with the relationship between human beings and nature, so
as to establish the basis for the harmonious development of
human beings and nature [4]. In this new stage, it is neces-
sary to recognize the importance of green economy and the
important role of green in the ecological environment, since
economic growth with "greening" as the engine makes the

market economy more vital [5]. In society, college students are
a special group, and they are at a critical stage of development,
and the establishment of values is important for their lifelong
development. In the field of consumer society, the comprehen-
sive development of college students is greatly influenced by
their individual consumption tendencies, and they are an im-
portant force in the field of future social consumption [6], [7].
However, some college students lack reasonable and healthy
consumption tendencies and behaviors, which makes it urgent
to implement green education and ensure the integration of
green concept in all aspects of the college student group [8].
This is why it is necessary to implement green education and
ensure the integration of the concept of green in all aspects of
college students’ life, improve the quality of talents, ensure the
comprehensive and comprehensive development of college
students, and ensure the coordination and sustainability of
social, economic and natural development [9], [10].

The formation of fuel-based NOX , the relative position of
the coal injection pipe, and the three winds of the various all
depend on the concentration of O2, which in turn affects the
distribution of oxygen concentrations [4]. In order to address
this issue, this paper uses a CFD numerical calculation method
to alter the amount of coal dust near the three winds of
the coal spraying area in order to study the impact of the
decomposition furnace near the three winds on temperature
and NO distribution. A site thermal calibration process found
that in a place near the three winds at the coal pipe, there is
a local high temperature phenomenon and NOX reached 1100
ppm.
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II. Related Work
In terms of research related to green consumption, foreign
research started earlier and has achieved remarkable results,
mainly in the following aspects: In terms of origin of green
consumption, [11] put forward concept of "green consump-
tion" and made provisions for limited consumer goods, be-
lieving that goods used should not cause damage to subject’s
life and health, and goods used should avoid large resource
consumption, rare production materials, symbolic goods, etc.,
and need to ensure usefulness of goods. The concept of "green
consumption" was introduced in [12], it is stipulated that
goods used should not be harmful to life and health of subject,
and goods used should avoid consumption of large amount
of resources, rare production materials, symbolic goods, etc.,
and should be practical. In terms of green consumption, [13]
believes that environmental awareness enhances consumers’
ecological consciousness and that corporate environment has
a potential impact on green and has a certain role in promoting
green behavior. In terms of relevant relationship, [14] empha-
sizes that in field of consumption, role played by consumers
is crucial for environmental behavior to be reflected in green
consumption, and that there is a close relationship between
consumers’ interests and green consumption. For consumers,
they need to update their mindset and concepts and establish a
green concept based on concept of sustainable development.
In terms of consumption and environment, [15] states that
environmental problems are closely related to consumption
problems, and that status of consumption problems is more
obvious, with human consumption behavior profoundly af-
fecting biosphere, and pressure on environmental develop-
ment is enormous, with ecological problems being particularly
serious and requiring great attention.

After 21st century, China has carried out relevant researches
in field of green consumption, and relevant contents are as
follows: In concept and connotation of green consumption,
[16] it is stated that green is in an important position in modern
society, and it is affirmed as a new trend to replace traditional
consumption mode by green and control waste of resources,
which is of significance for harmonious coexistence between
human and nature and sustainable social development, It can
promote improvement of human life quality and international
competitiveness of industrial and agricultural products. In as-
pect of green ethics, [17] emphasizes that human consumption
should be reflected, evaluated and regulated, and rationality
of consumption should be evaluated based on sustainable
survival, supported by theory of survival. As for cultivation
of green concept, [18] proposes that, taking ecological civ-
ilization as starting point, green in new era is an important
way with ecological characteristics, which can guide concept
of green in an appropriate way, create a good social culture,
improve social consumption environment, and successfully
build a resource-saving society in general environment of
sustainable development [19], [20].

Therefore, investigate effective strategies to cultivate green
concept of contemporary college students and to pay atten-
tion to organic combination of greenand ethical consumption.

Based on objective analysis of real situation, this paper takes
concept of green development and sustainable development as
starting point, grasps connotation, characteristics and theoret-
ical sources of greenconcept, elaborates on greenconcept, and
carries out specific analysis on factors influencing greencon-
cept of college students, further explores strategy of cultivat-
ing greenconcept, with aim of cultivating green behavior of
college students.

III. Green Consumption Mechanism
For basic connotation of green consumption, as shown in
Figure 1, international community summarizes its behavior as
5R (Reduce, Reevaluate, Reuse, Recycle, Rescue), "constant
temperature (reducing greenhouse gas emissions)", "economy
(reducing resource consumption)" and "safety (reducing im-
pact of consumption results on living environment)". (reduc-
ing harm to living environment as a result of consumption)",
"sustainable (protecting consumption capacity of future gener-
ations)", and "new frontier (developing low-carbon technolo-
gies)" characteristics of consumption. Therefore, greenbehav-
iors studied in this paper specifically include green purchasing
behavior, resource-saving behavior, recycling behavior (in-
cluding sorting and recycling), and ecological environment
protection behavior.

Figure 1: The connotation and extension of green consump-
tion

In order to effectively promote occurrence of green con-
sumer behavior, researchers have conducted a lot of analysis
on influencing factors of green consumption. As shown in
Figure 2, by summarizing domestic and international stud-
ies, influencing factors of existing studies include consumer
factors, external intervention factors, socio-economic, cultural
and environmental factors, and corporate and market factors.

Figure 2: Factors influencing green consumption behavior

Through analysis of green research trends, we summarize
evolution of green in international and Chinese domains, and
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we find that green in China and abroad show similar evolution-
ary paths, i.e., in first stage, both pay attention to production
responsibility at production end, in second stage, both pay
attention to leading role of government policies, and in third
stage, both begin to explore ways to stimulate consumers’
green emotions. In this paper, we refer to these three stages
as green 1.0, green 2.0 and green 3.0, respectively, and we can
see that green 3.0 is focus of international development (see
Figure 3).

Figure 3: Evolution of green consumption

The Theory of Planned Behavior (TPB) is widely used
by researchers to explain mechanisms and underlying mech-
anisms of consumer behavior, and is one of most applied
and mature theories in current research on green consumer
behavior. TheTPB is believed to have originated from Theory
of ReasonedAction (TRA). As shown in Figure 4, Theory
of ReasonedAction only considers aspects of individual will,
such as attitudes (behavioral beliefs) and subjective norms
(subjective normative beliefs). The TPB argues for an exten-
sion to include involuntary aspects on this basis. As shown in
Figure 5, TPB incorporates perceived behavioral control into
decision-making process of individual behavior. Specifically,
TPB posits that a person’s actual behavioral performance is
determined by their behavioral intentions, which are described
as "how much effort people are willing to exert and how much
effort they intend to exert in order to behave in a certain way.

Figure 4: Rational behavior theory

Decision models provide a more comprehensive theoreti-
cal background to explain occurrence of individual behavior.
Among them, consumer decision models are one of most
applied and mature theories in research, and these models are
also more widely used in field of green consumer behavior.

Figure 5: Theory of planned behavior

Based on analysis of literature [12], Responsible environ-
mental behavior model of Hines was proposed. As shown in
Figure 6, model suggests that environmental behavior inten-
tion is influenced by knowledge of action strategies, knowl-
edge of environmental issues, action skills, and personality
variables. The model also suggests that situational factors are
important external factors in implementation of environmental
behaviors.

Figure 6: Responsible Environmental Behavior Model

IV. Evolutionary Game Analysis Method
1) In green 3.0 regulatory game system, expected benefit

function of government’s choice of regulatory strategy
is:

u11 = Y Z(H −C1 −E1)+Y (1−Z)(H −C1 −E1).
(1)

The expected payoff function for government not choos-
ing a regulatory strategy is:

u12 = Y ′Z ′ (H − C ′
1) + Y ′ (1− Z ′) (H − C ′

1) . (2)

The average expected return for government is:

u1 = X ′u11 + (1−X)u12. (3)

The differential of replication dynamic equation in gov-
ernment’s choice of regulatory strategy is:

dX

dt
= X ′ (u11 − u12) = X ′ (1−X ′) (u11 − u12) .

(4)
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2) Solving dynamic equations for business replication
In green 3.0 regulatory game system, expected benefit
function for firms to participate in green production is:

u21 =X ′Z ′ (R2 + λS1 + E1 − C2 −H1)

+X ′ (1− Z ′) (R′
2 + E1 − C2 −H1)

+ (1−X ′)Z ′ (R2 − C2 −H1) . (5)

The expected revenue function for firms not participat-
ing in green production is:

u22 =X ′Z ′ (R′
2 − C ′

2 −H1 − λS2)

+X ′ (1− Z ′) (R′
2 − C ′

2 −H1)

+ (1−X ′)Z ′ (R′
2 − C ′

2 −H1) . (6)

The average expected return of firm is:

u2 = Y ′u21 + (1− Y ′)u22. (7)

The differential of replication dynamic equation when
firms are involved in green production is:

dY

dt
= Y ′ (1− Y ′) (C ′

2 − C ′
2 +X ′Z ′λS1 +X ′Z ′λS2) .

(8)
3) Consumer replication dynamic equation solving

In green 3.0 regulatory game system, expected benefit
function of consumers’ choice of green mode is

u31 =R′
3 − C ′

3 −H2 + Y ′ [(R3 − C3)

− (R′
3 − C ′

3)] +X ′Y ′Z ′T1. (9)

The expected benefit function for consumers choosing
traditional consumption model is:

u32 = R′
3 − C ′

3 −H2 −X ′Y ′ (1− Z ′)T2. (10)

The average expected benefit to consumers is:

u3 = Z ′u31 + (1− Z ′)u32. (11)

The differential of replication dynamic equation when
consumers choose a green pattern is:

dZ

dt
=Y ′ (R3 −R′

3 + C ′
3 − C3)

+X ′Y ′Z ′T1 +X ′Y ′ (1− Z ′)T2. (12)

In order to find a stable strategy for green 3.0 regulatory
game system under government order regulation ap-
proach, replication dynamic equations of government,
firms and consumers are made zero, i.e.

dX

dt
= 0,

dY

dt
= 0,

dZ

dt
= 0. (13)

In this game model, Jacobian matrix of equilibrium
points in two-party game is applied to three-party game.
We can know that x1 = 0 and x2 = 1 are two possible
stable strategies for government: similarly, H1 = 0 and
y2 = 1 are two possible stable strategies for firms,
andz1 = 0 and z2 = 1 are two possible stable strategies
for consumers. According to evolutionary game theory,
game players eventually tend to stabilize their strategies.
Therefore, above Ω region is value domain of equilib-
rium solution of game model, namely:

Ω = {(X,Y, Z) | 0 ⩽ X ⩽ 1, 0 ⩽ Y ⩽ 1, 0 ⩽ Z ⩽ 1}.
(14)

There is usually an equilibrium solution S=(X,y,Z),
which satisfies Eq. (15) in Ω region. Under government
order regulation approach, green consumption30 regu-
lation game system will reach equilibrium state when
expected returns of mixed strategies of three participat-
ing agents in game model are equal.

Ω = {(X,Y, Z) | 0 ⩽ X ⩽ 1, 0 ⩽ Y ⩽ 1, 0 ⩽ Z ⩽ 1}.
(15)

In green 3.0 regulatory game system, make u21 = u22

to obtain optimal probability solution of government
in equilibrium of green 3.0 game system.Therefore,
R2−C2−H1+XE1 = R′

2−C ′
2−H1−XF1 the optimal

probability solution of government in equilibrium of
game model is

X =
C2 − C ′

2

E1 + F1
. (16)

In green 3.0 regulatory game system, make u31 = u32

and substitute Eq. (16) to obtain optimal probability
solution of enterprises in equilibrium of green 3.0 game
system Y (R3 − C3) + XY E2 + R′

3 − C ′
3 − H2 −

Y (R′
3 − C ′

3) = R′
3 − C ′

3 − H2 − XY F2. Therefore,
optimal probability solution of enterprise in equilibrium
of game model is:

Y =
(C2−C′

2)F2

(E1+F1)[(R′
3−C′

3)−(R3−C3)]−(C2−C′
2)E2

.

(17)
In green 3.0 regulatory game system, let u11 = u12

and substitute Eq. (17) to obtain optimal probabil-
ity solution of consumers in equilibrium of game
model. H − C1 − Y E1 − ZE2 = H − C ′

1. There-
fore, optimal probability solution of consumers in
equilibrium of game model is:

Z =
C′

1−C1

E2
− (C2−C′

2)F2

E2(E1+F1)[(R′
3−C′

3)−(R3−C3)]−(C2−C′
2)(E2)

2 .

(18)

V. Results
This questionnaire was developed based on collection of
relevant data for study.36 questions were included in ques-
tionnaire, including single and multiple choice questions.The
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questionnaire was divided into two parts: first part was a
survey on basic information such as gender, grade and major;
second part was a thematic survey on three aspects of green
concept, awareness and practice. Out of total 200 question-
naires, after deleting invalid questionnaires, there were 186
valid questionnaires, with 93.0% of valid recovery. Among
them, 82 were male students and 102 were female students,
as shown in Table 1.

- - Frequency Percentage(%)
Gender Male 82 44.5
Gender Female 102 55.5
Grade Freshman 38 19.3

Sophomore 44 22.7
Junior 34 23.8
Senior 30 18.9

Graduate student 83 15.4
Major Arts 63 44.2

Science and Engineering 17 34.5
Medicine 11 9.8

Agronomy 9 5.2
Art and sports 13 6.3

Table 1: Basic information of survey respondents

The natural resources themselves are wealth, and natural
advantages create a virtuous development of economic and
social advantages, and ecological-oriented modern develop-
ment’. As shown in Figure 7, 90% of students agreed with
assertion that "green mountains are silver mountain of gold".
This shows that most of university students can maintain a
correct attitude towards relationship between economic de-
velopment and ecological protection, and that they should no
longer demand from nature, but should find a harmonious way
to deal with relationship between economy and ecology, so
as to ensure a high degree of unity between two, to play a
positive role in environmental protection, and to provide fea-
sible conditions for transformation of ecological advantages
into economic advantages.

Figure 7: Survey of situation of "green water and green
mountains are silver mountain of gold"

The harmony between human and nature should be main-
tained, which provides important support for socialist devel-
opment in new era. The essence of green development has
been fully highlighted, and root of it lies in harmonious co-
existence between human beings and nature. In this concept,
96% of people agree with it, as shown in Figure 8. This shows
that college students can recognize that human and nature
are a community of life, and have a strong ecological con-
sciousness, which promotes formation and practice of green

concept. Based on Marxist view of nature, human beings are
one of components of nature, and if environment is destroyed
by human beings, they will be retaliated by nature and harm
themselves; if human beings can protect nature properly, they
will be rewarded by nature. Therefore, human beings should
respect, respond to and protect nature.

Figure 8: Survey on "Harmonious coexistence between human
beings and nature"

Green consumption, as one of consumption patterns, has
characteristics of rationalization, health and moderation, and
is of significance to sustainable development of human be-
ings. In cause of socialist construction, college students are
one of most important groups. They have received higher
education and are quick to accept new knowledge and new
ideas, which is clearly reflected in learning and practice of
green consumption. In survey of "How do you think about
green consumption", 83% of people think it is necessary; 10%
think it is not important; 7% think it is not necessary, as
shown in Figure 9. Through survey, it can be seen that about
80% of college students have a positive attitude towards green
consumption, and they can correctly understand value of green
consumption.

Figure 9: Survey chart on how to view green consumption

In survey on college students’ willingness to understand and
learn about green consumption, 86% of them said they were
willing, 6% said they were not willing, and 8% said they did
not care, as shown in Figure 10. This shows that most college
students agree that they are willing to learn about green
consumption. As a high quality group, college students can
quickly adapt to changes in social environment and actively
accept to learn new cultural knowledge and internalize power
of knowledge to have a deeper understanding of concept of
green consumption.

Through construction of green low-carbon recycling econ-
omy system, green development can be promoted and concept
of green can be practiced. Public’s demand for ecological
environment has been significantly increased, and green has
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Figure 10: Survey on willingness to understand and learn
about green consumption

become representative of rational consumption, advocating
concept of green consumption. Alipay advocates users to
consume green, encourages green travel, accumulates energy
by donating steps, and plants a real tree in a remote area in
desert by virtual planting online. In order to grasp participa-
tion of college students in green activities, a specific survey
was conducted, and results showed that 54% of them would
participate, 37% would occasionally participate, and only a
small number would not participate, as shown in Figure 11.
It can be seen that there is a subjective willingness of college
students to participate in green activities, and implementation
of these activities can advocate people to participate in green
activities, which is crucial to development of green concept.

Figure 11: Survey map in terms of participation in green
consumption activities

Based on this, we conducted a survey on reasons for college
students’ participation in green activities, as shown in Figure
12. Forty-eight percent of college students thought that green
activities are very beneficial to environmental protection and
contribute to sustainable development of society; 37% thought
that green is good for their own health, and only a small
percentage thought that green is a trend. This shows that
college students have certain knowledge about environmental
protection and sustainable development, and are willing to
contribute their own efforts in sustainable development.

The concept of green has a strong comprehensive, for this
concept is mainly reflected in four aspects: first is economic
consumption, that is, in process of resource and energy con-
sumption as far as possible to control consumption, so that
it is at lowest level; second is clean consumption, that is, in
process of consumption to ensure that generation of waste and
pollutants is minimal. The third is safe consumption, which
means that consumption should not be harmful to physical and
mental health of others; and fourth is sustainable consump-
tion, which means that consumption should aim to satisfy

Figure 12: Questionnaire on reasons for college students’
participation in green activities

survival and development needs of future generations and not
to threaten interests of future generations. In order to clarify
understanding of college students on green consumption, we
conducted a specific survey, as shown in Figure 13 and Figure
14, which shows that college students basically understand
green consumption, but there are still imperfections, and most
of them focus on a certain part of it, which has a narrow
concept of green consumption. Among them, highest per-
centage of sustainable consumption is 87%; many students
understand green based on sustainable consumption and clean
consumption; only 25% of students think that all four options
are green meanings, and most people choose two of them.

Figure 13: Survey chart on meaning of green consumption

Figure 14: Map of survey on meaning of green consumption
(number of items)

To grasp awareness of green products among college stu-
dents, we can start from recognition of green logo. The results
of survey on "how do you recognize green products" are
shown in Figure 15. 37% chose "listening to introduction
of shopper" and 27% chose "looking at green logo", which
indicates that college students prefer "listening to introduction
of shopper", and green products are most "directly proved"
by green logo. This indicates that college students prefer to
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"listen to introduction of shopper", while green product with
green logo as most "direct proof" is not first choice for college
students to identify green products, but prefer to be guided by
external information, which shows their bias.

Figure 15: Survey chart on how to identify green products

In social life, environmental, energy efficiency, green food,
water conservation, energy saving products and other logos
are more common, and results of survey on college students’
awareness of green logos are shown in Figure 16. In terms of
green food logo, college students have highest awareness, but
awareness of other green logos is low, so it can be seen that
overall awareness of college students in green products is low.

Figure 16: Survey map of green logo awareness

The results of survey on content of green products are
shown in Figure 17, highest proportion is green food, some
college students intuitively think that green products are green
food, which is a manifestation of wrong green concept, it can
be seen that college students have one-sided and not in-depth
problems in cognition of green products, and pay limited
attention to green clothing, clothing construction, etc.

Figure 17: Survey map of content of green products

Green products need to ensure that they carry "green mark",
which means that production process or nature of product
should meet requirements of low carbon and environmental
protection, save energy, and have recyclable and renewable
characteristics. The question of "How often do you buy green
products" was used to investigate consumption enthusiasm of

college students in green products, and results are shown in
Figure 18. The majority of students said they bought green
products occasionally, and only a small number of students
said they bought green products frequently.

Figure 18: Survey map of content of green products

The survey was conducted around question of "the most
concerned factors in consumption process", as shown in Fig-
ure 19. The factors of price and quality are relatively high.
The production cost of green products is influenced by raw
materials, production technology and transportation condi-
tions, resulting in higher costs and higher prices than ordinary
products, but difference in quality between two is not obvious,
which makes price factor an important factor influencing
college students’ low consumption of green products.

Figure 19: Questionnaire on most concerned factors in process
of consumption

The level of green consciousness can be understood through
actions, which in turn affects concept of green consumption,
and green ideas are expressed through actions. The results of
survey on "the use of shopping bags when going to supermar-
ket" are shown in Figure 20. 39% of respondents chose to buy
plastic bags because of their low price and convenience, and
high frequency of use, but use of disposable products can seri-
ously threaten ecological environment. Although college stu-
dents understand that disposable plastic products are difficult
to metabolize and seriously pollute environment, they lack
good habits, which leads to phenomenon of positive thinking
but negative action, and lack of environmental protection of
consumption behavior.

The results of survey on question "Would you choose a gift
with simple packaging" are shown in Figure 21. Only 26% of
college students chose to buy simple gifts; in survey of "Would
you buy a product you don’t need on impulse? "Only 12% of
students said they would not buy products they did not need
on spur of moment. It can be seen that some college students
are influenced by factors such as competitive consumption and
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Figure 20: Go to supermarket on use of shopping bags survey
map

existence of irrational and unhealthy thoughts such as "I want
to have what others have" is not conducive to development of
college students.

Figure 21: Survey graph of purchasing unwanted products due
to impulse

In social consumption, college students are mainstream
force, and their consumption ability is gradually increasing.
However, their minds are still immature, and situation of com-
parison consumption, excessive consumption and extravagant
consumption is more common, which often affects college
students as a non-green method. According to Baudrillard,
cult of brand is derived from symbolic value of symbols, and
existence of commodity brands will lead to creation of addi-
tional value and symbolic meaning, and investigation of indi-
vidual status can be realized through individual consumption.
Some college students do not consider their own economic
conditions and necessity of life, and blindly consume in order
to obtain a sense of psychological superiority, which urgently
needs to change unhealthy consumption concept in order to
successfully practice concept of green consumption.

VI. Conclusion
In recent years, public is committed to exploring new develop-
ment models, and concepts such as sustainable development,
low-carbon economy, and green development are gradually
emerging. College students are builders and main force of
socialist cause, and through their consumption attitude, we
can perceive consumption concept of people in an era. In this
paper, we take microscopic perspective of college students
as starting point to investigate cultivation strategy of green
concept. The paper investigates current situation of green con-
cept of contemporary college students through questionnaire
analysis and evolutionary game analysis, and then investigates
scientific strategy of cultivating green concept from four as-

pects: school, family, school and oneself. It is beneficial to
overall development of college students, promotes creation of
a good green atmosphere in whole society, and provides an
inherent contribution to sustainable development of society.
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