12/19/22, 3:06 PM Gmail - Invitation to Review for SAGE Open (IF 1.356), Manuscript ID SO-21-2967

M Gmall Daniel Ginting <daniel.machung@gmail.com>

Invitation to Review for SAGE Open (IF 1.356), Manuscript ID SO-21-2967

1 message

SAGE Open <onbehalfof@manuscriptcentral.com> Thu, Jan 27, 2022 at 4:32 PM
Reply-To: simran.bhambri@sagepub.in
To: daniel.machung@gmail.com

27-Jan-2022
Dear Dr. Daniel Ginting

We recently received Manuscript ID SO-21-2967 entitled "How does the knowledge of renewable energy affect college
students’ energy-saving intentions? -- Evidence from China" and, based on your area of expertise, would like to invite you
to review this manuscript. The abstract appears at the end of this letter.

SAGE Open (IF 1.356) is an open access, peer-reviewed journal indexed in Sciences Citation Index (SSCI), DOAJ
(Directory of Open Access Journals), and Scopus which focuses on Humanities, Social Sciences, and Behavioral
Sciences.

Should you accept our invitation, we would ask that you complete your review by 06-Feb-2022. We realize you must have
a number of personal and professional priorities at the moment, given the global situation around COVID-19. If you are
not able to review at this time or you need additional time to complete this review, please let us know. Your safety and that
of your family is our priority during these difficult times. You may e-mail me with your reply or click the appropriate link at
the bottom of the page.

As a member of The Committee on Publication Ethics (COPE), SAGE Open is committed to ensuring that the peer-review
process is as robust and ethical as possible. We encourage you to read the COPE guidlines here and make use of SAGE
Open's own guides for reviewers here.

SAGE Open values the work of our reviewers. In recognition of your support, we are pleased to offer you free access to
all SAGE journals for 60 days upon receipt of your completed review and a 25% book discount on all SAGE books
ordered online. We will send you details of how to register for online access and order books at discount as soon as you
have submitted your review.

Our reviewers now have the opportunity to opt-in to receive credit for their review contributions at Publons.com. You can
read more about opting in and how this benefits you here: https://publons.com/in/sage/

If you accept our invitation to review this manuscript, you will be notified via e-mail about how to access Manuscript
Central, our online manuscript submission and review system. You will then have access to the manuscript and further
reviewer instructions in your Reviewer Center.

Expert reviewers greatly contribute to the high standards of our journal, and | thank you for your present and/or future
participation.

Sincerely,

Simran Bhambri

simran.bhambri@sagepub.in

*** PLEASE NOTE: This is a two-step process. After clicking on the link, you will be directed to a webpage to confirm. ***

Agreed: https://mc.manuscriptcentral.com/sageopen?URL_MASK=5a9bc9c9e01646e2b84dbb90723ecb35

Declined: Abstract indicates poor study quality: https://mc.manuscriptcentral.com/sageopen?URL_MASK=
801b43c81915460d80c9c9018f41443f

Declined: Abstract indicates poor language quality: https://mc.manuscriptcentral.com/sageopen?URL_MASK=
1ec93796de1640bd915e15511ba2d0b5

https://mail.google.com/mail/u/1/?ik=a08fa8ebb2&view=pt&search=all&permthid=thread-f%3A1723099704963331355&simpl=msg-f%3A17230997049... 1/2



12/19/22, 3:06 PM Gmail - Invitation to Review for SAGE Open (IF 1.356), Manuscript ID SO-21-2967

Declined: Not my field : https://mc.manuscriptcentral.com/sageopen?URL_MASK=1a403213a6314fe0a47b3591dd4c50
28

Declined: Don’t have time: https://mc.manuscriptcentral.com/sageopen?URL_MASK=
5a280c1a71ab4ad9831e1b43b970b0a2

MANUSCRIPT DETAILS

TITLE: How does the knowledge of renewable energy affect college students’ energy-saving intentions? -- Evidence from
China

ABSTRACT: Renewable energy and its related technologies can alleviate the energy problems human beings face.
Therefore, after gaining knowledge of renewable energy, do college students believe that the energy problem has been or
can be solved, thus reducing their own energy-saving intentions? To answer this question, the present study conducted a
field survey of college students in Xi'an, China, employing structural equation modeling to analyze college students’
knowledge of renewable energy and the impact of it on energy-saving intentions. The study sought to identify the
influencing factors and their influencing paths on college students' energy-saving intentions. This study also explored how
the knowledge of renewable energy affects college students' energy-saving intentions through value perception. The main
conclusions are as follows: (1) knowledge of renewable energy has a positive impact on college students' energy-saving
intentions; (2) this impact is mainly realized through college students' value perception of energy saving; (3) knowledge of
renewable energy mobilizes college students to evaluate the benefits of energy saving, which is the key to enhancing
their energy-saving intentions; and (4) the impact of knowledge about renewable energy on personal norms is stronger
than that on perceived value.

APPROACHES: Quantitative
METHODS: structural equation modeling

REGION(S) OF FOCUS: China

https://mail.google.com/mail/u/1/?ik=a08fa8ebb2&view=pt&search=all&permthid=thread-f%3A1723099704963331355&simpl=msg-f%3A17230997049... 2/2



12/19/22, 2:42 PM ScholarOne Manuscripts

How does the knowledge of renewable energy affect college students’ energy-saving intentions? -- Evidence
from China

Reviewer Affiliation

Ma Chung University
Manuscript ID:

S0O-21-2967

Manuscript Type

SAGE Open - Research Paper
Methods

structural equation modeling
Approaches

Quantitative

Main Discipline or Subject Area
Education

Keywords

energy-saving intention, knowledge of renewable energy, college students, perceived value, personal norm
Date Assigned:

27-Jan-2022

Date Review Returned:
27-Jan-2022

M-Score for this manuscript:
4.27

Please note that in the event of the rejection of this paper, in conjunction with the author’s decision to
refer their manuscript, it may be transferred for consideration in another SAGE journal. Your review
comments may also be transmitted as well. Your identity will remain confidential to the author but will
be disclosed to the editor.

req Literature review and use of references

Excellent

Evaluation Criteria

req Theoretical development of hypotheses

Good

req Quality of design and methods

Excellent

https://mc.manuscriptcentral.com/sageopen 1/4



12/19/22, 2:42 PM ScholarOne Manuscripts

Excellent

Good

Good

Good

Good

Good

Good

Good

Good

Good

https://mc.manuscriptcentral.com/sageopen

2/4



12/19/22, 2:42 PM ScholarOne Manuscripts

Additional Questions
Please suggest one or more reviewers for future manuscripts submitted to SAGE Open on this topic (hame, e-
mail, affiliation).

patrisius.istiarto@machung.ac.id

Would you be willing to recommend a publication decision for this manuscript as an Article Editor?

W Yes
No
Recommendation

Accept Pending Minor Revision

Would you be willing to review a revision of this manuscript?

Yes

Confidential Comments to the Editor

This paper has a robust methodology. The authors have explained the research design well. In addition, they
justify the quality of the instrument, show clear data collection procedures, and even present research results in a
structured manner.

The authors also have interesting conclusions: Knowledge of renewable energy positively impacts college
students' energy saving intentions; (2) The impact is mainly realized through college students' perceived value
(PV) of energy saving. (3) Knowledge of renewable energy mobilizes college students to evaluate the benefits of
energy conservation, which is the key to enhancing their energy-saving intentions; and (4) The impact of the
knowledge of renewable energy on personal norms is stronger than that on perceived value.

The authors have justified the causal explanation through theoretical triangulation (previous study). | appreciate
that. However, | do not see how the authors relate the results of their research to other important factors such as
cultural and demographic factors. Whereas empirically, these two factors are very influential on how people think,
behave, and perceive anything in life.

Comments to the Author

This paper has a robust methodology. The authors have explained the research design well. In addition, they
justify the quality of the instrument, show clear data collection procedures, and even present research results in a
structured manner.

The authors also have interesting conclusions: Knowledge of renewable energy positively impacts college
students’ energy saving intentions; (2) The impact is mainly realized through college students' perceived value

https://mc.manuscriptcentral.com/sageopen 3/4



12/19/22, 2:42 PM ScholarOne Manuscripts

(PV) of energy saving. (3) Knowledge of renewable energy mobilizes college students to evaluate the benefits of
energy conservation, which is the key to enhancing their energy-saving intentions; and (4) The impact of the
knowledge of renewable energy on personal norms is stronger than that on perceived value.

The authors have justified the causal explanation through theoretical triangulation (previous study). | appreciate
that. However, | do not see how the authors relate the results of their research to other important factors such as
cultural and demographic factors. Whereas empirically, these two factors are crucial and very influential on how
people think, behave, and perceive anything in life.

Files attached

Do you want to get recognition for this review on Publons?

Yes

Author's Response
Files attached

https://mc.manuscriptcentral.com/sageopen 4/4



SAGE Open

SAGE Open

How does the knowledge of renewable energy affect college
students’ energy-saving intentions? -- Evidence from China

Journal:

SAGE Open

Manuscript ID

S0-21-2967

Manuscript Type:

SAGE Open - Research Paper

Keywords:

energy-saving intention, knowledge of renewable energy, college
students, perceived value, personal norm

Main Discipline or Subject
Area:

Education

Approaches:

Quantitative

Methods:

structural equation modeling

Abstract:

Renewable energy and its related technologies can alleviate the energy
problems human beings face. Therefore, after gaining knowledge of
renewable energy, do college students believe that the energy problem
has been or can be solved, thus reducing their own energy-saving
intentions? To answer this question, the present study conducted a field
survey of college students in Xi'an, China, employing structural equation
modeling to analyze college students’ knowledge of renewable energy
and the impact of it on energy-saving intentions. The study sought to
identify the influencing factors and their influencing paths on college
students' energy-saving intentions. This study also explored how the
knowledge of renewable energy affects college students' energy-saving
intentions through value perception. The main conclusions are as
follows: (1) knowledge of renewable energy has a positive impact on
college students' energy-saving intentions; (2) this impact is mainly
realized through college students' value perception of energy saving; (3)
knowledge of renewable energy mobilizes college students to evaluate
the benefits of energy saving, which is the key to enhancing their
energy-saving intentions; and (4) the impact of knowledge about
renewable energy on personal norms is stronger than that on perceived
value.

ONE™

http://mc.manuscriptcentral.com/sageopen




Page 1 of 31

oNOYTULT D WN =

SAGE Open

How does the knowledge of renewable energy affect college

students’ energy-saving intentions? -- Evidence from China

Abstract: Renewable energy and its related technologies can alleviate the energy problems human
beings face. Therefore, after gaining knowledge of renewable energy, do college students believe
that the energy problem has been or can be solved, thus reducing their own energy-saving intentions?
To answer this question, the present study conducted a field survey of college students in Xi'an,
China, employing structural equation modeling to analyze college students’ knowledge of
renewable energy and the impact of it on energy-saving intentions. The study sought to identify the
influencing factors and their influencing paths on college students' energy-saving intentions. This
study also explored how the knowledge of renewable energy affects college students' energy-saving
intentions through value perception. The main conclusions are as follows: (1) knowledge of
renewable energy has a positive impact on college students' energy-saving intentions; (2) this impact
is mainly realized through college students' value perception of energy saving; (3) knowledge of
renewable energy mobilizes college students to evaluate the benefits of energy saving, which is the
key to enhancing their energy-saving intentions; and (4) the impact of knowledge about renewable
energy on personal norms is stronger than that on perceived value.

Key words: energy-saving intention; knowledge of renewable energy; college students; perceived

value

1 Introduction
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Buildings are important energy end-users, demanding around 3060 Mtoe each year,
which in 2018 accounts for 36% of final global energy consumption and 28% of energy-
related CO, emissions worldwide . According to the Intergovernmental Panel on
Climate Change, energy consumption of college buildings accounts for a large part of
the total global energy consumption [> 31, The number of campus buildings in China
accounts for only 3%—7% of the total number of urban buildings. However, the energy
consumption of campus buildings accounts for 30% of the total energy consumption of
all buildings, and the energy consumption per unit area of colleges is 5-10 times higher
than that of ordinary residential buildings [+, Moreover, the per capita energy
consumption of Chinese universities is four times that of the entire country [7- 8. This
data makes clear that colleges need to bear the high cost of energy consumption and
demonstrates that to realize carbon reduction and carbon neutrality, the focus needs to
be on universities and on college students.

Knowledge is one of the key factors that affects the intentions and behaviors
related to energy-saving [% 101 College students are exposed to many types of
knowledge, including of renewable energy, through learning, communication with
classmates or teachers and through social networks. Renewable energy is a kind of
energy that can be recycled and regularly supplemented or reused in nature. In recent
years, the development of renewable energy has alleviated many energy problems and
is an important means to adjust the energy structure '), When there is a certain
cognition or stereotype, people's attitude will also change 2. The emergence of

renewable energy and related technologies may lead college students to believe that the
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energy problem is not serious. Therefore, we have reason to suspect that college
students will change their perception and understanding of energy issues by learning or
gaining contacting with relevant knowledge about renewable energy. If college students
change their understanding of energy issues, their energy-saving intentions may also
change. When college students realize that the energy problem can be solved by the
development of renewable energy, they may develop a negative stereotype of energy-
saving; if this type of knowledge indeed has a negative impact on energy-saving
intentions, it is necessary to consider strategies and supporting measures for teaching
in the future. The existing literature does not fully reveal how knowledge of renewable
energy affects college students' energy-saving intentions. There are two reasons for this:
first, whether knowledge has a positive or negative impact on energy-saving intentions
remains controversial 3]; second, the mechanism of knowledge on energy-saving
intentions has yet to be adequately studied ['4].

The main reason behind the first point is that there exist different types of
knowledge, and different types of knowledge may impose different influences on
energy-saving intentions. For example, knowledge about the progress of energy-saving
technology, including energy-saving products !5 and the standard of energy
consumption of electrical appliances [1°], has a negative impact on energy-saving
intentions. However, a background knowledge of the ecological environment and
energy utilization and knowledge of personal energy-saving skills typically have a
positive impact on energy-saving. The back ground knowledge include environmental

concern [7] and understanding of climate change and environmental issues ['3]. The
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knowledge of personal energy-saving skills include knowledge of household energy-
saving skills [1°] and of specific measures that reduce carbon dioxide emissions 2],
Knowledge about renewable energy can on one hand attribute of the advanced energy-
saving technology; on the other hand, textbooks and classes about renewable energy
may involve a background knowledge of environment and energy. Therefore, it is
difficult to directly judge whether the impact of a knowledge about renewable energy
is positive or negative.

Regarding the second point, a study on people's behaviors in buildings has
summarized the existing research on energy-related behaviors and listed the relevant
factors that influence energy-saving intentions [1%). Among these factors, attitude
(especially perceived value) and norms are obviously affected by knowledge; however,
current research on the relationship between knowledge and energy-saving intentions
focuses only on whether a certain type of knowledge affects energy saving [1%-21-22] or
simply that knowledge is one of the direct influencing factors [23- 24, Unfortunately, few
studies focus on the process or relationship of "knowledge-perceived value/norm-
intention."

This paper will focus on solving the following problems and put forward
suggestions according to the research results, so as to better guide practice:

1. whether the knowledge of renewable energy reduces college students' energy-
saving intentions;

2. whether the knowledge of renewable energy affects college students' energy-

saving intentions through an impact on the perception of the value of energy-saving;
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3. whether personal norms or perceived value plays a more important role in the
process.

2 Literature reviewed and hypothesis postulate
2.1 Influence factors of energy-saving intention

Theory of Planned Behavior (TPB) is widely used to study environmental
behaviors and intentions 1%, The core view of it is that intention is directly affected by
attitude, subjective norms and perceived behavior control [231, The purpose of this study
is to explore whether and how knowledge affects energy-saving intentions; therefore,
on the basis of TPB, this paper sets perceived value of energy saving and personal
norms as the direct influence factors. The reasons are as follows.

First, attitude in TPB refers to the cognition of behavior and its consequences [1%],
and knowledge is a factor influencing this cognition [?6l. Since one key goal of this
paper is to explore how the knowledge of renewable energy affects energy-saving
intentions, the mechanism of knowledge on attitude is analyzed (see Section 2.2 for
details). Based on this and according to the definition of attitude, we specifically study
one of the elements of attitude, that is, the perceived value of energy saving. The
relationship between perceived value and energy-saving intentions should prove similar
to the relationship between attitude and intention in TPB [?7]. As such, Hypothesis 1 is
put forward as the following: H1: Perceived value (PV) has a positive impact on energy-
saving intentions (INT).

Second, in recent years, research on energy saving and norms has divided norms

into subjective norms [?8], descriptive norms (Ding et al., 2019 and personal norms 2],
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Subjective norms refer to the social pressures on individuals when they carry out their
behaviors; descriptive norms refer to how to carry norms out in a specific situation.
Neither is directly related to knowledge. Personal norms, defined as the moral
obligation to fulfill or not perform a particular act 3%, are mainly about personal
knowledge rather than about external pressure. Therefore, this paper replaces the
subjective norms in TPB with personal norms, and assumes that they exert a positive
impact on energy-saving intentions. Hypothesis 2 thus reads as follows: H2: Personal
norms (PN) have a positive impact on INT.

Third, perceived behavior control mainly refers to the expectation of resources and
obstacles related to the implementation of behavior. This factor is not directly related
to knowledge, therefore we do not consider the influence of this factor on this study’s
target problems.

2.2 Influence factors of perceived value

The concept of perceived value originally refers to consumers' perceived
preference and evaluation of products; it affects the whole process of consumers'
perception, evaluation and purchase of product value B!, On the basis of this concept,
scholars have put forward the concept of green perceived value, which refers to
consumers' overall assessment of the net income of a product or service based on
environmental aspirations and expectations of sustainability [*21. In recent years, the
concept of perceived value has been used to study issues surrounding the environment
and energy saving [27-331, This paper relies on this concept to describe college students'

overall evaluation of the net income of energy saving.
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In recent years, research on perceived value and energy saving or environmental
intention suggests that perceived value can be further subdivided 34, such as perceived
quality, perceived price and emotional and environmental values. These factors will
significantly positively affect consumers' purchase intention for energy-saving devices
[351. Some studies divide the factors that affect perceived value into perceived benefits
and perceived sacrifices, that is, the cost of implementing green consumption.
Moreover, perceived benefit is positively correlated with green consumption intention,
while perceived sacrifice is negatively correlated with it 3¢), Some scholars found that
perceived value is affected by perceived benefit and perceived risk and that perceived
benefit is affected by knowledge [3]. Wang also proposed that knowledge will
positively affect perceived value [°!. Based on the references cited above, this paper sets
three influencing factors of perceived value: perceived benefit (PB), perceived costs
(the cost of implementing energy-saving behaviors, abbreviated as PC) and perceived
risk of non-implementation of energy saving (PR). We also assume that there is
interaction among the three factors. In addition, it is necessary to assume that
knowledge of renewable energy has an impact on these three factors. We believe that
knowledge of renewable energy points out that the energy problem can be and is being
solved, so it will lead to negative energy-saving intentions. As Sun pointed out, the
more people understand the performance of energy-saving products, the less willing
they are to save energy ['%l. To sum up, the assumptions in this part are as follows:
H3a: PB has a positive impact on PV;

H3b: PC has a negative impact on PV;

http://mc.manuscriptcentral.com/sageopen
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H3c: PR has a positive impact on PV;
H4a: PC has a negative impact on PB;
H4b: PR has a positive impact on PB;
H5a: Knowledge of renewable energy (KRE) has a negative impact on PB;
K5b: KRE has a negative impact on PR;
H5c: KRE has a positive impact on PC.
2.3 Influence factors of personal norm

At present, relevant studies suggest that personal norms are influenced by attitude,
consequence, responsibility [37- 381 environmental concern and perceived consumer
effect 2%, Since this paper has expressed attitude and the consequences of it with
perceived value and its influencing factors, it is assumed that perceived value will affect
personal norms, which is similar to the view that norms and attitude will interact with
intention (28], In addition, because personal norms reflect the understanding of energy
saving among college students, this paper also assumes that knowledge of renewable
energy will make college students think that energy problems have been gradually
solved, thus they do not need to save energy. Knowledge of renewable energy will
therefore negatively affect personal norms. Hypotheses 6 and 7 are as follows:
H6: PV has a positive impact on PN;
H7: KRE has a negative impact on PN.

According to the above assumptions, we established a structural model as shown

in Figure 1.
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Energy-saving
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Figure 1. Structural model of the research

3 Methodology

3.1. Questionnaire and data source

The measurement items employed in this paper include energy-saving intentions,

personal norms, perceived value, perceived benefit, perceived cost, perceived risk of
non-implementation and knowledge of renewable energy. On the basis of reference to
relevant research [3% 13- 291 questionnaire items were designed, as shown in Table 1. For
all measurement items, a five-point scale was used to indicate the extent to which
respondents approve of these items, where 5 represents the most agreement and 1

represents the most disagreement. Three procedures were implemented to improve the
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questionnaire and in turn to improve the accuracy of measurement. First, a Chinese

sentence was designed for each item based on previous research. Second, and pre-

investigation, four classes of students in the school of the researcher were selected to

fill out the questionnaire (127 valid questionnaires were collected) in order to identify

and then modify any problems in the questionnaire. Third, a team of four teachers and

five graduate students were invited to examine the questionnaire to ensure that it was

easy to read and understand so that high-quality data could be collected.

Table 1. Questionnaire items employed in the main survey

Factors Items

Explanation

INT1

Energy saving ~ INT2

intention (INT)  INT3

INT4

PV1
Perceived

PV2
value (PV)

PV3

PB1

PB2
Perceived

benefits (PB) PB3

PB4

Perceived cost PC1

I'm willing to participate in energy saving.

I'm willing to try my best to save energy.

I'm willing to make specific energy-saving behaviors.

I'm willing to frequently implement energy-saving behaviors.

My energy-saving behavior is worth it.

It makes sense for me to save energy.

Energy saving is a valuable behavior.

I think saving energy is good for the development of the school.

I think saving energy is good for society.

I think saving energy is conducive to the sustainable development of our

country.

I think saving energy is good for the future ecological environment.

Energy saving interrupts what I'm doing.

http://mc.manuscriptcentral.com/sageopen
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(PC) PC2  Energy saving is a waste of time.

PC3  Ineed to constantly remind myself to implement energy-saving behavior.

PC4  Energy saving will sacrifice my study and life experience.

Perceived risk PR1  IfIdon't save energy, I may face environmental pollution.

of non- If I don't save energy, people around me may think my habits are not
PR2
implementation good.
(PR) PR3  IfIdon't save energy, I may face energy shortage.

PN1  Itis necessary for me to form the habit of saving energy.

PN2 It is necessary for me to maintain the habit of saving energy.
Personal norm
PN3 It is necessary to be an energy-saving person.
(PN)
I have a responsibility to save energy for the sustainable development of
PN4

our country.

KREl Ilearned a lot about renewable energy from school learning.

Knowledge of KRE2 Ilearned a lot about renewable energy from social media.

renewable KRE3 Ilearned a lot about renewable energy from people around me.
energy (KRE) I learned a lot about renewable energy from school and social advocacy
KRE4
activities.

To ensure the quality of the survey, the questionnaire was distributed to students
of a university in Xi'an between April and May 2021. Some classrooms were randomly
selected and those students completed a questionnaire survey while on a break to ensure
the identity of the respondents and the quality of the survey. Each respondent was

informed of the purpose of the investigation and the anonymity of the questionnaire.
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From the survey, we received a total of 473 responses, of which 401 were deemed valid.
Among them, male students accounted for 44.39%; female students for 55.61%;
students with less than one year remaining in school for 14.46%; 46.38% had one to
two years left; 24.64% had two to three years remaining; and 14.21% had three to four
years. Among all the students polled, 61.85% focused on the curriculum, 19.7% focused
on self-study, 15.96% were devoted to scientific research and 2.5% focused on
internship. Data sources show that the survey covers different types of college students,
therefore the sociodemographic diversity of data sources was ensured.
3.2. Structural Equation Modeling

The data analysis of this study was conducted using the Structural Equation
Modeling (SEM) technique and followed the two-step approach for assessing the
measurement and structural models, respectively . SEM technique is a commonly
used method to test relationships between constructs based on their assigned indicators
(411, SEM is a powerful statistical research technique and is effective in analyzing
relationships between multiple-item constructs [42]. In this study, we first used SEM to
verify the hypotheses and structural model, and then used the bootstrap method 3] to
test the indirect effect of some variables.
4 Results analysis
4.1 Structural equation model examination

First, confirmatory factor analysis (CFA) was employed to evaluate the reliability
and validity of the model. Convergent validity and composite reliability evaluate the

correlation between the items within the latent variables. According to related research,
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Cronbach’s alpha and composite reliability should be greater than 0.7, and the lowest
average variance extracted (AVE) should greater than 0.5 44431, The relevant indicators
of this study are shown in Table 2, and the results show that all measurement items
have robust convergent validity.

Table 2. Results of measurement model analysis

Factors Cronbach's Alpha AVE Composite reliability
INT 0.965 0.874 0.965
PV 0.936 0.826 0.935
PN 0.940 0.801 0.941
PB 0.929 0.774 0.932
PC 0.883 0.658 0.885
PR 0.794 0.583 0.804
KRE 0.837 0.567 0.838

401 samples were used to test the structural model, and the p value of some path
coefficients is not significant (see Table 4 for details). Therefore, we modified the
model and deleted these paths. The value of the fitting indicators and the judgment
standard [4¢-48] of the modified model are shown in Table 3 and show that the overall fit
of the structural model is good and that the modified structural model is acceptable.

Table 3. Fit indices of the models

Types of Statistics of Adaptability of
Standard values Test values

indicators goodness-of-fit the model

Absolute CMIN/DF < 3.00 2.301 Qualified

http://mc.manuscriptcentral.com/sageopen
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goodness-of-fit CMIN P < 0.05 P =0.000 Qualified
RMSEA <0.08 0.057 Qualified
CF1 > 0.90 0.959 Qualified
Added-value NFI >0.90 0.929 Qualified
goodness-of-fit IFI > 0.90 0.959 Qualified
RFI > 0.90 0.921 Qualified
PNFI > 0.50 0.829 Qualified
Concise

PCFI > 0.50 0.855 Qualified

goodness-of-fit
CN > 200 210 Qualified

The path coefficient of the modified model and its related test indicators are shown
in Figure 2 and Table 4. The factor loads of all latent variables are not less than 0.5,
which indicates that the model is more accurate in measuring factors. The standardized
regression coefficients and their test results of each path in Table 4 show that the C.R.
value of path coefficients of H3b, H3¢c and H5b falls in the interval (- 1.8, 1.8), and the
p value of them are greater than 0.05. Therefore, the three hypotheses above are negated,
and we deleted the corresponding three paths in the structural model. The paths

corresponding to the other hypotheses are highly significant, and these hypotheses have

been verified.
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Figure 2. Testing results of the research model
Table 4. Path coefficient estimation of the model
Standardized
Paths regression S.E. CR. Hypotheses Results
weights
KRE—PC -0.025 0.066 -0.399 HS5c Not supported
PC—PV -0.066 -1.798 0.072 H3b Not supported
PR—PV 0.042 0.032 1.080 H3c Not supported
PV—INT 0.636 0.059 12.279%** H1 Supported
PN—INT 0.179 0.058 3.639%** H2 Supported
PB—PV 0.847 0.045 20.051%** H3a Supported
PC—PB -0.225 0.040 -4.414%** H4a Supported
PR—PB 0.277 0.043 4.894%** H4b Supported
KRE—PB 0.200 0.046 3.651%** H5a Not supported
KRE—PR 0.307 0.063 5.321%** H5b Not supported
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PV—PN 0.601 0.043 13.363%** Ho6 Supported
KRE—PN 0.215 0.039 4.824%** H7 Not supported

Note: *p < 0.05, **p < 0.01, ***p < 0.001.
4.2 Direct effect

First, the direct effect of KRE is the most inconsistent with our expectation. The
path coefficients corresponding to H5a, H5b and H7 are positive, which indicates that
KRE has a positive effect on PB, PR and PN. The results contradict the hypothesis of
negative effect. Therefore, H5a, HSb and H7 are negated, but the result proves the
actual situation is contrary to the hypothesis. These results show that knowledge of
renewable energy does not weaken college students' cognition that energy saving is
valuable, as we previously thought; on the contrary, it even enhances this cognition.
Second, PB is a key factor in the process of college students' perception of the value of
energy saving. PC and PR have no significant direct effect on PV, while PB has
significant direct effect on PV. In addition, the path coefficient of PB to PV is 0.847,
and the high value shows that the relationship between them is quite close. Once college
students consider that energy saving will bring benefits, they obviously tend to believe
that energy saving is valuable. The significant direct effect of KRE on PB indicates that
knowledge of renewable energy has a positive effect on improving college students'
perception of energy saving. Third, for college students' energy-saving intentions, PV
poses obvious importance. The path coefficient of PV to INT is 0.636, which is
significantly higher than that of PN to INT (0.179). This result shows that college

students are more concerned about the value of energy saving than whether they should
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carry out energy-saving behaviors. In addition, the path coefficient of PV to PN is 0.601,
and the high value indicates that college students' personal norms for energy saving will
also be greatly affected by PV. This result shows the great influence of PV in energy-
saving intentions from another perspective.
4.3 Indirect effect

The above test and analysis verified the direct effect between the variables.
However, due to the complexity of the structural model, there are some intermediate
variables among some variables. For example, KRE does not directly affect PBs; it may
only affect PV, but does not affect INT through PV. Therefore, to clarify the mechanism
of KRE on college students' energy-saving intentions, we need to test whether there are
indirect effects among several key variables. The bootstrap method was used to test the
indirect effect of some variables. We chose to repeat 5000 times, deciding the existence
of indirect effects according to whether the indirect effect includes O in the 95%
confidence interval. The results are shown in Table 5.

Table 5. Results of mediation effect analysis

95% confidence intervals

v DV Indirect effect lower limit upper limit

PC PV -0.190 -0.304 -0.078

PR PV 0.234 0.121 0.343
KRE PV 0.241 0.148 0.332
KRE PN 0.145 0.077 0.216
KRE INT 0.218 0.140 0.300
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PV INT 0.108 0.043 0.201

There is a significant indirect effect between the tested variables because there is
no 0 in the 95% confidence interval. The indirect effect of KRE on PV, PN and INT is
significant, and the standardized indirect effect value is between 0.145 and 0.241, which
indicates that the indirect effect of KRE is obvious in the formation process of college
students' energy-saving intentions. In other words, KRE not only directly affects college
students' perception of the cost, benefit and risk of non-implementation of energy
saving, but also affects their personal norms and intention to save energy through these
perceptions. The influence of KRE on the formation of college students' energy-saving
intentions is continuous. For the same reason, PC and PR also affect PV through PB.
Combined with the verification results of H3b and H3c, the mechanism of PC and PR
on PV is indirect rather than direct, and the mediating variable is PB. The total effect
of PV on INT is 0.744. This result shows that PV plays an important role in the
formation of college students' energy-saving intentions. In addition, the total effect of
KRE on PN is 0.360, which is larger than its indirect effect on PV, indicating that KRE
mainly affects college students' energy-saving intentions through PN.

5 Discussion
5.1 Impact of the knowledge of renewable energy

First, the results show that the path coefficients associated with KRE are all
positive, assuming that H5a, HSb and H7 are negated. That is, the impact of KRE to
PV and PN is positive. In the hypotheses part, we assumed that KRE would lead college

students toward a positive expectation of energy, therefore they will believe that current

http://mc.manuscriptcentral.com/sageopen

Page 18 of 31



Page 19 of 31

oNOYTULT D WN =

SAGE Open

energy saving efforts are unnecessary and then reduce the PV. However, the results
show that KRE improves college students' PV through PB, PR and PN. In order to
understand the meaning of the results, we further considered previous studies.
Literature that considers that knowledge has a negative impact on energy-saving
behaviors or intentions usually investigates knowledge about the energy-saving
performance of energy-saving products and equipment, such as electricity consumption
of energy-saving lamps, the stand-by energy consumption of electrical appliances 1]
or understanding of energy-saving products ['3l. The knowledge of specific energy-
saving products may make residents believe that energy saving has been realized by
technology and products, so their energy-saving behavior is not of great value. This is
also the core idea of hypotheses H5a, H5Sb and H7. However, other studies report that
knowledge has a positive impact on energy-saving behavior or willingness; most of
these studies investigate macro or holistic knowledge about the ecological environment
and energy consumption. For example, incorrect understanding of energy issues is not
conducive to energy conservation [4°1, and understanding of the environment and carbon
dioxide emissions is conducive to energy saving 2%, Considering the results of the
above two types of studies, we believe that in the process of learning about renewable
energy, college students gain background knowledge related to the environment, energy
constraints and carbon dioxide emissions, which enhances their intentions to save
energy. However, although the knowledge of renewable energy makes college students
realize that the energy problem can be solved, that problem has not yet been completely

solved, which stimulates college students' PV of energy saving. Therefore, in the future,
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the teaching of renewable energy in colleges should be comprehensive and systematic.
It is important to avoid the simple propaganda of technological progress, and
supplementing background knowledge about energy and the bottleneck of renewable
energy is necessary.

In addition, H5c is negated, and the actual situation is that the influence of KRE
on PC is not significant. KRE has not made college students feel that it is troublesome
and laborious to implement energy-saving behaviors. Combined with the positive
influence of KRE on PR and PB and its discussion, this phenomenon is not difficult to
understand. Meanwhile, KRE has no negative impact on PC. There may be two reasons
for this result. First, the content of KRE does not involve the daily energy-saving
behavior of college students. Second, the evaluation of the cost of energy saving is
relatively independent; therefore, even though KRE improves the understanding of
energy saving of college students, the negative emotions of students in implementing
energy-saving behaviors still needs to be considered.

5.2 About perceived value

The central element of Prospect Theory is loss aversion, which describes the
observation that losses have a relatively larger impact on observed decisions than gains,
relative to a subjective reference point 3% 31 According to this theory, PC and PR
should have a greater impact on the judgment of the value of energy saving than PB. In
recent years, studies on the application intention of energy-saving technology and
equipment also show that loss and risk-averse groups are less willing to engage with

energy-efficient appliances or technologies 152 331, However, the results of this paper
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reject H3b and H3c—that is, for college students, PR and PC do not directly affect their
judgment of PV. Interestingly, the test of indirect effect shows that PR and PC influence
PV through the mediation effect of PB, and the path coefficient between PB and PV is
relatively large; therefore, PB is the key factor for college students to judge the value
of energy saving.

How is the contradiction between the results of this paper and the existing
literature explained? First, the structural model reflects the structural relationship
among latent variables, that is, when analyzing the relationship among PC, PR, PB and
PV, it is necessary to consider the influence of KRE. KRE has a significant direct
impact on both PR and PB, but college students will not directly judge the value of
energy saving based on them. Instead, they will take PR and PC as the basis to
comprehensively evaluate PB, and then evaluate PV according to PB. That is, although
KRE can simultaneously affect college students' judgment of PR and PB, it also causes
them to consider the core issue of whether energy saving is valuable. This point is
consistent with our thinking when we made relevant hypotheses, but it turns out that
KRE leads college students to believe that energy saving is valuable rather than
unnecessary. Based on the above results, we believe that under the influence of KRE,
college students will first evaluate PB (PR and PC will be considered simultaneously
in this process), and then evaluate PV based on PB. Therefore, how to improve college
students' PB of energy saving is the key to improving their energy-saving intentions,

and KRE plays an important role in this process.
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The indirect effect of KRE on PV is 0.248, which is larger than the path coefficient
of KRE to PR and KRE to PB, indicating that KRE significantly improves college
students' PV, and the degree of improvement is not low. Our original hypothesis stated
that the main function of KRE is to make college students realize that the energy
problem can be solved, and we assumed it would have a negative impact on PV and
INT. However, learning relevant knowledge can in fact enhance college students'
awareness of the value of energy saving. Combined with the discussion in 4.1, we
propose that learning KRE makes college students realize that energy saving will elicit
various benefits, so it forms a benefit-oriented value judgment. This is also similar to
the results of other studies; for example, knowledge of the potential benefits of energy-
saving products will enhance the intention to use such energy-saving products 1.

5.3 What affects the intention

First, the path coefficient of PV to INT is large, and the indirect effect of PV on
INT is small, which indicates that INT is mainly directly affected by PV. That is, for
college students, “energy saving is valuable” is more essential than “energy saving is
necessary.” Relevant studies confirm this result. Zhao et al. has shown that the impact
of personal norms on energy-saving intentions is less than the perception of energy-
saving value 138l Although some studies show that the impact of personal norms is
greater than knowledge or attitude, they set the connotation of knowledge or attitude as
relevant background knowledge 134! or perception of the cost of energy saving 15l
Combined with the studies, we determine that PV or PB has an obvious impact on the

energy-saving intentions of college students, and the impact is stronger than that of PN,
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while PC have little influence. Therefore, the key is to enhance college students' PV of
energy saving through the teaching of systematic knowledge. It is not good practice to
simply and solely popularize background knowledge of the environment and energy or
to emphasize the necessity of energy saving.

As a kind of energy-saving background knowledge, the total effect of KRE on INT
is 0.219, which is far lower than that of PV (0.744). Although this result shows that the
impact of KRE on INT is less than PV, as one of the means to enhance the PV (the total
effect of KRE on PV is 0.248), it is meaningful to spread this type of knowledge.
Moreover, the total effect of KRE on PN is 0.348, which indicates that KRE convinces
college students that energy saving is necessary. Through the accumulation of
background knowledge, via education, of energy, the environment and the progress of
technology, KRE can lead college students toward a more positive understanding of the
value of energy saving, and this understanding can work with KRE to enhance college
students' PN for energy saving; ultimately, this can enhance their energy-saving
intentions. This result also proves that if a college wants its students to develop self-
awareness of energy saving, one effective way to do so is to carry out systematic
education of energy knowledge.

6 Conclusion and policy implications

Improving college students' energy-saving intentions is the key to reducing energy
consumption, improving the quality of national energy saving in the future and
achieving carbon neutral and sustainable development. Different types of knowledge to

which college students are exposed may pose different effects on their energy-saving
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intentions. Knowledge of renewable energy is one type of knowledge. In this paper, by
constructing hypotheses about the impact of the knowledge of renewable energy on
energy-saving intentions, a structural equation model is applied to verify the relevant
functioning paths. Through the research, the following conclusions were obtained: (1)
Knowledge of renewable energy has a positive impact on college students' energy-
saving intentions; (2) The impact is mainly realized through college students' perceived
value (PV) of energy saving. (3) Knowledge of renewable energy mobilizes college
students to evaluate the benefits of energy conservation, which is the key to enhancing
their energy-saving intentions; and (4) The impact of the knowledge of renewable
energy on personal norms is stronger than that on perceived value.

Based on the conclusions, three implications can be put forward to help colleges
and society enhance the energy-saving intentions of college students through education
and knowledge popularization. First, strengthen the education and popularization of the
knowledge of renewable energy, which has a positive impact on college students'
energy-saving intentions. Through the curriculum, classroom education, offline
activities and information push of social platforms, college students' energy-saving
intentions can be effectively improved. Second, pay attention to the systematic
education of knowledge of renewable energy. The knowledge of renewable energy is a
type of technological progress knowledge; therefore, simply publicizing that renewable
energy can solve the energy problem may not be conducive to the energy-saving
intentions. In the process of education and popularization of the knowledge of

renewable energy, the energy background, technology development background and
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processes, as well as the deficiencies of current technology should also be paid attention
to. Third, the process of education should focus on stimulating thinking about the
benefits and values of energy saving. Renewable energy, as a means and a technology
to solve energy problems, brings with it a risk of reducing the subjective intention of
energy saving of college students. However, if the relevant knowledge causes students
to consider and evaluate their own benefits from energy saving, their energy-saving
intentions will be improved. That said, some thoughts and discussions can be arranged
for college students in the process of knowledge education and popularization to
stimulate their thinking about the background of renewable energy technology and the
significance of energy saving.

This paper uses a structural equation model to investigate the impact of the
knowledge of renewable energy on college students' energy-saving intentions. Research
perspectives and data collection have revealed two limitations.. First, this paper mainly
studies knowledge of renewable energy from the perspective of college students,
therefore we must focus on the education and popularization of knowledge of
renewable energy from the perspective of college students. For this reason, we asked
the respondents about the intensity of their exposure to relevant knowledge from
different channels. It is worth noting that there may exist differences between the degree
of contact with knowledge and the degree of understanding of knowledge. In further
research, we will study the differences between the two aspects and their impact on
energy-saving intentions. Second, there are many types of knowledge that affect college

students' energy-saving intentions. This study focuses on the knowledge of renewable
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energy and its impact on energy-saving intentions, so it does not involve other types of
knowledge. In future research, we will continue to explore other types of knowledge
that affect college students' energy-saving intentions and provide more comprehensive

and effective suggestions for promoting college students' energy-saving education.
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Figure 2. Testing results of the research model
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