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Abstract: Climate change and era's challenges are having an increasing impact on the health
sector. This highlights the value of green intellectual capital as the cornerstone of sustainable
development. Consequently, nurses tolerate green behavior, green entreprencurial self-
efficacy, and green knowledge management for managing this impact. Purpose: To assess
green intellectual capital and its relation to green knowledge management, green
entrepreneurial self-efficacy, and green behavior among intern nursing students. Methods:
A descriptive correlational design was utilized. Simple random sample of intern nursing
students from Menoufia University. Four instruments were used: Green intellectual capital
questionnaire, green knowledge management questionnaire, green entreprencurial self-
efficacy scale, employee green behavior scale. Results: It showed that near two thirds of
studied sample (65.5%) had moderate level of green intellectual capital. Also, it clarified
that the majority of the studied sample (86.6%) had moderate level of green knowledge
management. Moreover, it presented that the majority of the studied sample (78.5) had
moderate level of green entrepreneurial self-efficacy and (52.2%) of them had high level of
green behavior. Conclusion: There was a high positive relation between intern nursing
students' green intellectual capital, green knowledge management, green entrepreneurial
self-efficacy, and green behavior. Recommendations: Continuous updating of hospitals
administrations' understanding of green intellectual capital through workshops and
initiatives. Fostering awareness among hospital and nursing executives to fully support their
intern nursing students to trainee via environmental protection. Promote evidence-based

research concerning sustainable development and intern nursing students.
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Introduction

Health care organizations ought to be
innovative in their ideas and services to
adjust to changes. By offering an
opportunity to leverage an
organization's technological resources
and networking skills and capacities,
green intellectual capital (GIC) is
regarded as a feasible strategy to
address environmental issues in order
to achieve sustainability and raise the
cost of green services while promoting
information sharing between the
organization and its stakeholders.
(Bamel et al., 2022; Shehzad et al.,
2023).

GIC enhances health care
organizational success, which helps to
boost productivity, fosters organization
image as well as enables organizations
to satisfy patients’ health care needs,
increases organizational personnel'
commitment and decreases turnover
intention. In addition, green intellectual
capital creates value for the
organization, meets environmental
regulations and improves sustainability
of overall health care organizations
(Liao et al., 2021; Zaki, et al, 2023).
GIC is divided into green human
capital, green structural capital, and
green relational capital (Quynh, et al.
2022). Green human capital is the
presence of human resources who have

Knowledge, skills, experience,
creativity, commitments, and
leadership abilities through

investments in training programs to
improve organizational innovation and
handle health care organization matters
(Sadiq et al. 2023).

Green structural capital is concerned
with all health care organizational
capabilities, reward systems, databases,

information  technology  systems,
strategies, processes, philosophical
frameworks, cultures, rules,

procedures, and policies that support
decision-making and brings green
innovation to health care organization
(Tan etal. 2021; Alfatis & Nassani,
2023).

Green relational capital is refers to
ability of the organization to build
green relations based on the trust with
various stakeholders, external agents
and the relations having eco-friendly
value to the organization based on the
knowledge, processes, capabilities, and
specific  systems, that improve
operations of health care organizations
(Asiaei et al., and Zhao et al, 2022).
Similar, it is essential to create and
develop new sustainability-centered
health care services and performing
functional processes that imply Green
knowledge  management (GKM)
(Sahoo, et al, 2023). Including
knowledge management in health care
organizations' operation recognized as
significant to develop and generate new
strategies and health care services and
operational procedures (Rajiani and
Normuslim, 2023; Widyanti. et al,
2024).

GKM facilitates the diffusion of green
technologies and fostering a culture of
sustainability within the organization
that may be complex and require
specialized expertise achieved through
motivates organizational personnel to
actively seek out and implement
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innovative solutions that drive green
innovation within the organization
(Sapiai et al., 2025).

GKM is a system composed of green
knowledge acquisition, green
knowledge storage, green knowledge
sharing, green knowledge application,
and green knowledge creation.
Acquisition refers to the process
through which a health care
organization acquires, extracts, and
organizes knowledge (Mohamad et al.,
2020 and Yu et al., 2022).).

While learning through the
development or acquisition of
knowledge, organizations must set up
an efficient mechanism for storing
knowledge. In order to enable creative
methods, green knowledge sharing
entails sharing and exchanging
environmentally conscious information
among multiple stakeholders, including
suppliers, rivals, coworkers, and others.
(Serenko, 2022).

With view to knowledge application, it
allows organizational individuals to put
their knowledge, innovative ideas,
procedures, and technologies into
practice. Lastly, knowledge creation
refers to the process of producing new
concepts that are specifically related to
the organizational environment by
combining explicit and tacit knowledge
inside a person, group, or organization
(Abbas and Khan, Huang et al, 2022,
and Chin et al., 2022)).

Based on various literatures, in order to
achieve organizations' environmental

goals, especially in green
entrepreneurship  and  sustainable
practices, they need Green

entrepreneurial self-efficacy (GSE). As

it reflects the belief in one's capacity to
plan and implement actions that help to
address  environmental challenges
(Chen and Hsieh, 2023; Herlina, et al,
2025).

GSE pertains to the cognitive
dimension of learning, particularly the
belief in one's own capacity to
successfully  perform  challenging
activities that have an effective
influence on the health care
organizations' environment or pursue a
particular career (Yang et al., 2023;
Rehman et al, 2025). GSE, as used in a
green context, refers to organizational
personnel’s convictions and self-
assurance that they can have a positive
influence on environmental quality and
supports long-term sustainable
performance and pro environmental
behavior that result in the development
of green creativity, green performance
(Farooq et al., and Mughal et al., 2022
& Ahuja et al., 2023).

With regard to green behavior GB, it is
a key to the effective implementation of
green practices in the health care
organizations that involving employees
in green practices. GB encompasses
both extra-role (voluntary) and in-role
green conduct. Green formal tasks that
are a crucial component of an employee
performance evaluation are known as
"in-role green conduct." Extra-role
green behavior refers to voluntary
green actions that beyond an
employee's formal responsibilities and
are not taken into account when
evaluating their performance. (Gilal et
al, 2019; Aboramadan, 2022).
Individual antecedents of GB includes
the following attitudes, beliefs, and
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intentions; knowledge, skills, and
abilities; personality characteristics and
affective and motivational states. On
the other hand, contextual antecedents
includes work context, leadership,
coworkers and team characteristics,
organizational factors, and societal
context and culture (Katz et al. 2022
and Zacher et al, 2023).

Promoting nurses concerning
sustainable nursing practices and how
they relate to an eco-friendly
environment may inspire them to act in
a more environmentally conscious
manner (Othman et al.,
2025).0ccasionally, Green intellectual
capital is seen as an essential
component that merges innovation with
sustainability, as it aids in constructing
a robust reputation for organizations by
creating products and services that
demonstrate enhanced environmental
and social standards (Alsalami, &
Amanah, 2024).

Significance of the Study

It is necessary for the idea of the Green
Hospital as the health sectors are
increasingly being affected by climate
change and various challenges. So,
sustainable development via green
behavior, green entrepreneurial self-
efficacy, and green knowledge
management should be tolerated among
nurses (Abdelwahed et al. 2025,
ValléeAL, 2024).

Recently, attaining sustainable
development depends on green
intellectual capital GIC, which is
widely regarded as the cornerstone of
future rapid economic growth and
green performance (Khan et al., 2023

and Zaki, 2023). Similar, Atalla et al.
(2024) highlights the value of GIC in
nursing  field  which  improve
organization superiority. In another
line, internship is vital as it provides
nursing students' first exposure to the
real world and aids in developing their
professional experience and skills
(Ahmed, and Abdel-Azeem, 2022).
However, it is found that there are
currently few studies done regarding
GIC and its effects on intern nursing
students. Hence, it is necessary to
refresh this research gap by conducting
this study.

Purpose of the study

To assess green intellectual capital and
its relation to green knowledge
management, green entrepreneurial
self-efficacy, and green behavior
among intern nursing students.

Research Questions

1) What are the levels of green
intellectual capital among intern
nursing students?

2) What are the levels of green
knowledge management, green
entrepreneurial self-efficacy, and
green behavior among intern nursing
students?

3) What is the green intellectual
capital's  relation  with  green
knowledge management, green
entrepreneurial self-efficacy, and
green behavior among intern nursing
students?
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Method:

Study Design:

A descriptive-correlational research
design was used in this study.

Study Setting:

This study was carried out at Menoufia
University hospitals that intern students
trained.

Sampling

Simple random sample technique was
used in the study. The total number of
intern nursing students was eight
hundred and twenty-five who enrolled
at internship year at Faculty of Nursing,
Menoufia University. The total sample
size in the study according to sample
formula was 269 and exceeding to 270
intern nursing students. Sample size
was determined by using the following
formula of Yamane, Y. (1967) n=N/
I+N (e) 2. Where (N) = total number of
nurses, n = sample size, € =  error
tolerance (0.05), and 1= a Constant
value

Data Collection Instruments:

Instrument one: Green Intellectual

Capital questionnaire

It included two parts, the first part
included  personal  characteristics
(experience of previous working in
hospitals, sex, and trained unit). The
second part was adopted by Chen
(2008) from Bontis (1999) and Johnson
(1999) which contained nineteen items
to identify three dimensions of green
intellectual capital: five items that
relate to green human capital, nine
items that relate to green structural

capital, and, and five items that relate to
green relational capital.

Scoring system:

The scale uses nineteen items, each was
five points Liker scale (1 -5) as 1
(strongly disagree), 2 (disagree), 3
(neutral), 4 (agree), and 5 (strongly
agree). The total score was categorized
into Low level if perceived (19-44),
moderate (45 —70), and high (71 —95).

Instrument two: Green knowledge

management questionnaire.

It was measured using a five-item scale
developed by Khan et al. (2023) that
was adapted from Mao et al. (2016) and
Sahoo et al. (2022).

Scoring system:

Scoring system for each item was 1
(strongly disagree), 2 (disagree), 3
(neutral), 4 (agree), and 5 (strongly
agree). The total score was categorized
into low green knowledge management
if achieved (5 -12), moderate level was
considered when achieved (13 — 20),
and high level (21 — 25).

Instrument three: Green

entrepreneurial self-efficacy scale.

The scale was designed by Hockerts
(2017) and was adapted by Wang et al.
(2021).

Scoring system:

Scoring system for each item: was 1
(strongly disagree), 2 (disagree), 3
(neutral), 4 (agree), and 5 (strongly
agree). The total score was categorized
into low level if had (3 - 7), moderate
level (8 — 12) and high level (13 — 15).
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Instrument four: Employee green

behavior Scale.

The scale was developed by Zhang et al
(2021).

Scoring system:

The total score was categorized into
low level if achieved (13— 30),
moderate level was (31 —48), and high
level was considered when achieved
(49 — 65).

Validity of instruments:

The validity of the four instruments was
done by three experts in Administration
Nursing Department who interviewed
the instruments for content accuracy
and internal validity. Also, professors
were asked to judge the items for
completeness and clarity (content
validity). No  suggestions  were
incorporated into instruments.

Reliability of instruments:

The reliability of four instruments was
tested using the cronbach alpha
reliability test. the cronbach alpha of
the green intellectual capital was 2.69;
green human capital was 0.88; green
structural capital was 0.92; green
relational capital is 0.89. Green
Knowledge Management was
0.891.Green  entrepreneurial  self-
efficacy was 0.899 and the Employee
green behavior (EGB) was 0.91. These
cronbach alpha reliability tests indicate
that tools were acceptable in reliability
to detect the objectives of the study.

Ethical Consideration

An approval with number (1042) was
obtained from FEthical and Research
Committee of the Faculty of Nursing,

Menoufia University, and informed
consent was obtained from the study
sample. Intern nursing student were
informed  that  participation s
voluntary. They were assured that their
data would be treated as confidential
and that their anonymity would be

maintained.
Pilot study

The pilot study was carried out on 10 %
of the study sample to evaluate study
instruments in terms of their clarity,
applicability and time required to
fulfill. It also used to explore their
feasibility and according to this no
modification was made.

Procedure

It took about 30—40 minutes to fulfill
the four instruments. Data were
collected within three months. Intern
nursing students were informed to
complete instruments. All study sample
were given the option of participating
in the study voluntarily.

Data Analysis

Data was entered and analyzed using
SPSS (Statistical Package for Social
Science) version 26. The range, mean,
and standard deviation were computed
for the quantitative data. Frequency
analysis was done for qualitative data.
Spearman's correlation coefficient (r)
was used to assess the correlation
between variables in cases when the
data were not regularly distributed.
Linear regression was used and the
significance level used to interpret the
findings of the significance tests.
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Results

Table 1 shows that the percentage of
the studied of intern nursing students
who had experience of working in
hospitals was (53.3%) while, more than
half of them were female (60.0%).

Table 2 shows the mean and ranking of
intern  nursing  students  green
intellectual capital dimensions. It
clarified that that the highest mean was
related to green structural capital
(32.034£5.56), while the lowest mean
was related to green human capital
(17.37£3.46). There was a highly
statistical significant  difference
between intern nursing students’ mean
grand total score of sub-items of GIC.
Figure (1): clarifies levels of intern
Nursing Students' Green Intellectual
Capital, Green Knowledge
Management, Green Entrepreneurial
Self Efficacy, and Green Behavior. It
showed that near two thirds of studied
sample had moderate level of green
intellectual capital (65.5%).
Furthermore, it clarified that the
majority of the studied sample had
moderate level of green knowledge
management (86.6%). Moreover, it
presented that the majority of the

studied sample had moderate level of
green entrepreneurial  self-efficacy
(78.5). Furthermore, it showed that
(52.2%) had high level of green
behavior.

Table (3) shows green intellectual
capital's relation with green knowledge
management, green entrepreneurial
self-efficacy, and green behavior
among intern nursing students. There
was a high positive relation between
intern  nursing  students'  green
intellectual capital, green knowledge
management, green entrepreneurial
self-efficacy, and green behavior.
Table (4): highlights the linear
regression analysis between green
intellectual capital as an independent
variable and green knowledge
management, green entrepreneurial
self-efficacy, and green among intern
nursing  students as  dependent
variables. The model was highly
significant statistically (P<0.0001), and
revealed that the predictors account for
green intellectual capital are green
knowledge management, green
entrepreneurial self-efficacy, and green
behavior among intern nursing
students.
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Table (1): Distribution of the Intern Nursing Students according to their personal
characteristics (Intern Nursing Students N=270).

Intern Nursing Students

Personal characteristics
N %

Experience of previous working in hospitals
Yes 144 533
No 126 46.7
Sex
Male 108 40.0
Female 162 60.0
Total 270 100

Table (2): The Mean and Ranking of Intern Nursing Students Green Intellectual Capital
Dimensions. (N=270).

Min-
Dimensions of Green Range Maxi- Mean Mean Test of P value Rankin
valu i
Intellectual Capital & mum +SD % sig. g
Score
6.00- 17.37+
Green Human Capital 19.00 25.00 3.46 69.48 t=82.445 0.000 3
9.00- 32.03+
Green Structural Capital 36.00 45.00 5.56 71.18 t=94.676 0.000 1
5.00- 17.26x
Green Relational Capital 20.00 25.00 3.37 69.04 | t=84.103 0.000 2

Figure (1): Levels of Intern Nursing Students' Green Intellectual Capital, Green Knowledge
Management, Green Entrepreneurial Self Efficacy, and Green Behavior (N=270).

100

90 86.60%

0
S0 78.5%

70 065.5%

52.2%
45.9% . Low
® Moderate

33% High

30

20
9.3%

5.9%

10 4.1%

1.5% 1.9

Green Intellectual Green Knowledge Green green behavior
Capital Management Enterpreneurial Self
Efficacy
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Table (3) Relation between Intern Nursing Students' Green Intellectual Capital, Green Knowledge
Management, Green Entrepreneurial Self Efficacy, and Green Behavior (N=270).

Spearman’s correlation coefficient r

. G Knowled
Variables Green Intellectual Capital reen nowlecge
Management
r P r P
Green Knowledge Management 0.667 0.000%*
Green Entrepreneurial Self Efficacy 0.580 0.000%* 0.500 0.000%*
Green Behavior 0.698 0.000%* 0.663 0.000%*

(*) Statistically significant at p<0.05

(**) statistically significant at p<0.001

Table (4): Linear regression between green intellectual capital as an independent variable and green
knowledge management, green entrepreneurial self-efficacy, and green behavior among intern
nursing students as dependent variables (N=270).

Unstandardized Standardized P
Model Coefficients Coefficients t R? Vall-le Sig.
B Std. Error p )
Green knowledge 0.218 0.015 0.667 14.656 | 0.445 | 0.000 | HS
management
Green entrepreneurial 0.132 0.011 0.580 11.652 | 0.336 | 0.000 HS
self-efficacy
Green behavior 0.568 0.036 0.698 15.958 | 0.487 | 0.000 HS

NS= Not Significant,

Discussion

HS= High Significant.

It is obviously that climate change
impact initiates the concept of the
Green Hospital which prioritizes
Sustainable development objectives in
healthcare. These objectives can be
attained by implementing a green
culture via green intellectual capital
GIC. As similar, green knowledge
management practice, green
entrepreneurial self-efficacy ,and green
behavior have a great role in advancing
sustainable development (Atalla et al.,
2024,ValléeAL, 2024, Abdelwahed, et
al, 2025,and Othman et al., 2025).

For intern nursing students’ Green
intellectual capital, the results
highlighted that near two thirds of
studied intern nursing students had

moderate level of green intellectual
Moreover, one third of them
had high level of green intellectual
Researchers' points of view
believe that these results could be

capital.

capital.

caused by the fact that many hospitals
begin to achieve Egypt strategy 20-30
regarding sustainability development
goals. Similar the evolution of culture
increased

of green

gradually.
Also, intern nurse student are trained in
hospitals that attained accreditation of

hospitals s

quality. Also, presence of continuing
education department that tolerate
culture of sustainable development ,so

hospitals
protection

has
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stable and well-cooperation
relationships with other.

Atalla al. (2024) is in agreement with
study results. This study highlighted
that most nurses had a moderate level
of green intellectual capital as a result
of Egypt vision that taking proactive
steps to protect the environment in the
healthcare industry. Roughly, these
results are in general consistent with
Zaki (2023) as the half of head nurses
had a moderate sense of it. On the
contrary, Yusliza et al. (2020) and
Swanson (2022) noticed that the staff
member's perception of the level of
GIC was low.

Regarding to dimensions of green
intellectual capital, the result clarified
that the highest mean was related to
green structural capital, while the
lowest mean was related to green
human capital. Based on researchers'
view, these findings are due to hospitals
have environmental management based
on environmental protection facilities
that create green culture and successful
environmental protection operations.
Also, Hospitals' knowledge
management system promotes the
growth and sharing of environmental
management expertise. So, green
structural capital had the highest mean.
Atalla et al. (2024) support the study
results as it stated that green structural
capital was the highest mean. However,
According to the Zaki (2023) study the
first ranking with the highest mean
score was related to the green human
capital dimension that due to the
effectiveness of any hospital is
primarily dependent on its leaders and
staff. Also, Ullah et al. (2020), which

found that staff are supposed to acquire
advantages from human capital.

For the relation between green
intellectual capital and green
knowledge management among
intern nursing students, the results
clarified that there was a high positive
relation between green intellectual
capital and green  knowledge
management and the majority of them
had moderate level of green knowledge
management. Also, results revealed
green knowledge management as
dependent variable to green intellectual
capital (P<0.0001).

From researchers' points of view the
possible explanation is that the
information within organization are
best-in-class environmentally friendly
practices and easily accessible to intern
nursing students by presence of green
intellectual capital in the hospital.
Additionally, the hospital has policies
about the environmental protection.
Thus hospitals create programs that
encourage the sharing of green
information.

Similarly, Chen (2008) highlighted that
green intellectual capital activate
knowledge management system about
environmental management in the work
Also, this study stated that green
intellectual capital is favorable for
sharing of the knowledge of
environmental management.

Also, Khan et al. (2024) supported the
results as they stated a relationship
between green knowledge management
and green human capital. Also, this
study highlighted that aspects of green
intellectual capital were found to be
significant mediators for interactions
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and correlations between green
knowledge management and
sustainable performance.

For the relation between green
intellectual capital and green
entrepreneurial self-efficacy among
intern nursing students, results
clarified that a high positive relation
between green intellectual capital and
green entrepreneurial  self-efficacy.
Also, the majority of the studied sample
had moderate level of green
entrepreneurial self-efficacy.
Moreover, results revealed — green

entrepreneurial self-efficacy as
dependent variable to green intellectual
capital.

From researchers' points of view, these
results ought to that hospitals attempt
to adopt a green culture that base on
green intellectual capital, so use all
channels to communicate Sustainable
Development Goals. As a result,
nursing students are considering ways
to improve the environment and help
resolve environmental problems so
everyone can contribute to the solution
of environmental issues.

In the same direction, Zaki et al. (2023)
study was consistent to these results as
it stated that green intellectual capital is
one of the important mechanisms that
help organization to achieve excellence
and improve the level of performance
and its reputation and has effect on
entrepreneurial orientation of
organization.

Similar, Abd El-Hamid and EI-
Ghannam (2022) demonstrates that less
than one quarter of the nurse interns had
low level of entrepreneurial self-
efficacy and about three quarter of them

had high level of entrepreneurial self-
efficacy. The research at hand was
structured to evaluate the repercussions
of ESE on the entrepreneurial
aspirations of nurse interns.

In the same line, Wang et al. (2021) and
Ahmed (2020) reported that practice of
green entrepreneurial self-efficacy is
related to solution of environmental
problems and save the environment.
Thus it plays a favorable role in driving
organizational
performance.
For the relation between green
intellectual capital and to green
behavior among intern nursing
students, the study revealed that it is
high positive relation plus the majority
of the studied intern nursing students

sustainability  and

had high and moderate level. Also,
results revealed that green behavior as
dependent variable to green intellectual
capital (P<0.0001).

Based on researchers' view, this
outcome may be due to intern nursing
students engage in training offered by
the hospital that focuses on
environmental protection that enforced
by green intellectual  capital.
Additional, hospital management may
support them to execute the duties in
an eco-friendly manner and decrease
harmful environmental.

Similar, Elkhouly and elsawah (2024)
study supported the study results. As
this study revealed that overall levels of
nurse perception of green behavior
were moderate. Also, this study
highlighted the fact that nurses are
essential in sustainable work.

In the same way, Igbal et al. (2018)
found that sustainability and nurses' GB
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are strongly correlated. In contrast,
Moustafa et al. (2024) study isn’t
matching with study results. It
highlighted that the implementation of
the Green transformational educational
intervention enhances GB among nurse
managers.

Similarly, Zaki et al. (2023) highlighted
that green intellectual capital is one of
the important mechanisms that help
organization to achieve excellence
performance and
sustainability of
organizations.  Furthermore, green
intellectual capital is a workable
solution to environmental problems

promote
healthcare

Conclusion

Based on the study results, it is
obviously the bright role that is being
played by Green intellectual capital in
nursing . As the study revealed a high
positive relation Green intellectual
capital, green knowledge management,
green entrepreneurial self-efficacy, and
green behavior among between intern
nursing students. Moreover, near two
thirds of studied sample intern nursing
students had moderate level of green
intellectual capital. Also, the highest
mean of dimensions was related to
green structural capital, while the
lowest mean was related to green
human capital. Furthermore,
Furthermore, it clarified that the high
percentage of the studied sample had
moderate level of green knowledge
management, green entrepreneurial
self-efficacy, and high level of green
behavior.

Furthermore, by using linear regression
that was highly significant statistically

(P<0.0001), and revealed that the
predictors account for green intellectual
capital as an independent variable and
green knowledge management, green
entrepreneurial self-efficacy, and green
behavior among intern nursing students
as dependent variables.

Recommendations

Based on the findings, the following

recommendations are proposed

= The integration of green intellectual
capital and sustainability
development concepts into training
program by using different
educational strategies for intern
nursing students

= Continuous updating of hospitals'
understanding of green intellectual
capital through workshops and
initiatives.

= The establishment of an effective
knowledge management system to
support the growth and
dissemination of environmental
knowledge in hospitals

= The full support of the hospital
managers for their staff including
intern nursing students to achieve
their jobs via environmental
protection.

= Strengthen of communication
channels to enhance relationships
and cooperation regarding
environmental protection within
Hospitals.

= Promotion of evidence-based
research concerning green
knowledge management, green
entrepreneurial self-efficacy and
green practices in nursing field.
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