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Abstract: This study was made to explore the effect of Green Learning & Developing in the transformation of
conventional training systems in the Technical Education and Vocational Training (TEVT) sector toward Green
TEVT. In this study, a cross-section design was used, and data was collected from TEVT principals and assistant
managers who are part of Green TEVT initiative programs launched by the TEVT Sector Support Program
(Deutsche et al. (GIZ)). The revealed results indicate a significant positive impact of Green Learning &
Development programs in the formulation of Green Intrinsic Motivation through the partial mediating effect
of Environmental Knowledge, which has further contributed to the transformation of conventional training
behavior of TEVT employees into Pro-Environmental Behavior and has significantly contributed in the
formation of Green TEVT. Yet, the diminishing effect of Green Extrinsic Motivation was observed in this study.
Therefore, future researchers, by exploring other factors like Leadership Styles, Sector-Specific Studies, and
Implementation of Policies and Regulations as hurdles, can make a significant contribution in this context.

Key Words: Green Learning & Development, Green Intrinsic Motivation, Environmental Knowledge,
Pro-Environmental Behavior, Green Extrinsic Motivation, Green Organizational Culture

Introduction

According to the latest report by NASA, the average temperature of the Earth has increased by
approximately 1.62°F since the beginning of the 21st century, and this change has been attributed to the
surge in human-made emissions released into the atmosphere Bulut and Ecology (2021). The United
Nations emphasizes environmental conservation and urges global collaboration to preserve natural
resources, which is the primary goal of environmental sustainability, achieved through various legislation
by national and international authorities (Khan et al.,, 2020). Therefore, Organizations are striving to
develop an Organizational Green Culture (OGC) that incorporates environmental sustainability through the
implementation of green strategies, promoting a sustainable mentality among members through the latest
Environmental Knowledge (EK), providing practical guidance for cultural change (Yesiltas et al., 2022).

The Technical Educational & Vocational Training (TEVT) sector of Pakistan is striving to build Pro-
Environmental Behavior (PEB) through Green Learning & Development (GLD) and EK among TEVT trainers
and graduates for the development of long term objectives as to current organizational culture into OGC;
for which Punjab Vocational Training Council (PVTC) in collaboration with Deutsche Gesellschaft fiir
Internationale Zusammenarbeit (GIZ) has completed a “Training and Demonstration of Green Energy”
programs under which 2700 beneficiaries of 36 selected Vocational Training Institutes (VTIs) of entire 03
regions (South, Center and North) were accommodated (PVTC, 2022) and the same was emphasized by
previous researchers the importance of EK in increasing individuals' awareness of environmental issues
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and their ability to address adverse impacts on environment. Kollmuss and Agyeman (2002a) suggested
that possessing EK can shape environmental attitudes and lead to PEBs. Ogiemwonyi et al. (2020) found
that individuals with EK actively engage in a wide range of PEBs, such as power and water conservation,
ecological biodiversity protection, rational automobile use, environmentally-aware consumer behavior,
and ecological waste management.

Similarly, Thathong et al. (2014) showed that EK and management techniques in schools can increase
students' involvement in PEBs. Abbas and Khan (2022) also found that environmental attitude, knowledge,
and lifestyle have significant effects on PEBs as this concept is supported by previous researchers that
organizations can leverage their knowledge, capabilities, and short-term profitability goals in pursuit of
long-term environmental sustainability objectives (Wirtenberg, 2014) which should be aligned with the
Sustainable Development Agenda for 2030 calls for promoting global awareness of sustainable
development and healthy living. Adekunle (2021) recommends that governments and organizations take
the lead in transitioning towards environmental sustainability, and it can be achieved through PEB and it’s
a big environmental challenge ascribed to human actions. Therefore, the development of a GOC is
instrumental in driving the shift towards environmental sustainability (Bertels et al., 2010).

Significant efforts by environmentalists to safeguard the environment, environmental challenges such
as pollution (air, water, natural resources), global warming, and depletion of natural assets have been
escalating in recent years (Nilsson, 2019) ; (Yusliza et al., 2020) the Human behavior has been identified
as a key factor responsible for environmental pollution and endangering sustainability. (Khan et al., 2020);
(Yusliza et al., 2020), therefore, as suggested in the literature (Ryan et al., 2021);(Hughes et al., 2018) that
employees in response to their PEB desire Green Extrinsic Motivation (GEM) which refers to engaging in
environmentally friendly actions to reduce waste, increase efficiency, and conserve the environment
(Ahmed et al., 2021b) supported by Green Self-Determination Theory (GSDT) which represents the role of
motivation in promoting environmentally sustainable behavior. GSDT is an extension of the broader Self -
Determination Theory (SDT), which proposes that people are naturally motivated to pursue activities that
satisfy their basic psychological needs for autonomy, competence, and relatedness. In the context of PEB,
GSDT posits that both intrinsic and extrinsic motivation can drive PEB (Gilal et al., 2020).

Among these instrumental drives, the role of GLD, GIM, EK and GEM to maintain and develop a
sustainable OGC involves in activities that encourage employees to acquire environmental protection skills
and knowledge, which is crucial to develop PEB and for achieving OGC (Silvi and Padilla, 2021). Because
GLD can enhance employees' awareness, knowledge, and abilities in environmental activities, as noted in
the literature (Farrukh et al., 2022). Yet the factor of GIM as internal drive leads the individuals to engage
in environmentally friendly behaviors as argued by (Ahmed et al., 2021b) that GIM arises when individuals
perceive their love for the environment and leads them to create products and services that support
environmental conservation and preservation by minimizing damage caused by their organization's
actions and policies. Green Intrinsic Motivation comes from personal values, beliefs, and satisfaction
derived from engaging in green behavior, while GEM comes from external rewards, incentives, or pressures
(Saleem et al., 2019). The theory also highlights the importance of supporting autonomous motivation (i.e.,
motivation that comes from within) over controlled motivation (i.e., motivation that comes from external
sources) to promote long-term engagement in PEB (Dahlinger and Wortmann, 2016).

Moreover, this concept of OGC is characterized by interpretation and symbolism that governs the
conduct of employees and the procedures of an organization in relation to environmental conservation and
preservation(Chen et al.,, 2011). Despite the growing awareness of the importance of environmental
sustainability, in theoretical support of GSDT which explains that motivational factors GIM & GEM, playing
a vital role in promoting environmentally sustainable behavior, and provide novel insights and strategies
to create certain conditions that support and encourage autonomous motivation for environmental action
Ryan et al. (2021) and the relationships between GLD, PEB and OGC (Ryan et al., 2021). Therefore, this
research will contribute to literature gap by addressing the practical implications on the role of motivation
in promoting environmentally friendly behavior in the TEVT sector of Punjab, Pakistan and provide novel
insights into the relationship between GLD, PEB and OGC. And upon analysis of the available literature the
hypothesized Conceptual Framework will explain the context and approaching to results which narrate the
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policymakers and practitioners in designing and implementing effective strategies to promote
environmentally sustainable behavior in the TEVT sector and this will be presented along with a discussion,
conclusion, and limitations sections.

The scope of the study discussed in the abstract is focused on exploring the effect of Green Learning &
Developing (GL&D) in transforming conventional training systems in the Technical Education and
Vocational Training (TEVT) sector towards Green TEVT. The study specifically investigates the impact of
GL&D programs on various aspects related to the adoption of pro-environmental behavior and the
formation of Green TEVT. To conduct the study, a cross-section design was employed, and data was
collected from TEVT principals and assistant managers who participated in Green TEVT initiative programs
launched by the TEVT Sector Support Program-GIZ.

The study's contribution lies in the identification and analysis of several key factors. Firstly, it reveals
that GL&D programs have a significant positive impact on the formulation of Green Intrinsic Motivation
among TEVT employees. This motivation is partially mediated by Environmental Knowledge, indicating
that the acquisition of environmental knowledge plays a role in driving intrinsic motivation towards green
practices. Furthermore, the study highlights that the transformed training behavior of TEVT employees,
influenced by Green Intrinsic Motivation and Environmental Knowledge, leads to the adoption of Pro-
Environmental Behavior. This behavioral change is seen as a significant contribution towards the
development of Green TEVT. However, the study also observes a diminishing effect of Green Extrinsic
Motivation. This suggests that external factors, such as rewards or incentives, may not play a substantial
role in motivating TEVT employees towards green practices.

The study concludes by suggesting avenues for future research. It recommends investigating additional
factors such as Leadership Styles, conducting sector-specific studies, and examining the implementation
of Policies and Regulations as potential hurdles or facilitators in the transformation process towards Green
TEVT. Exploring these factors could make a significant contribution to the understanding and advancement
of Green TEVT initiatives.

Literature Review & Hypothesis Development
Literature Review
Relationship between GLD & GIM

The study found that GLD practices have a greater impact on employees' commitment compared to
employee engagement, which had the least effect, therefore, to promote active learning among employees
and meet their individual training needs is crucial (Ahmed et al., 2021a). and in order to enhance pro-
sustainability behavior, it is crucial for environmentally conscious organizations to ensure that their
employees recognize sustainability as a top priority. Various elements play a role in shaping employees'
perceptions regarding their organization's dedication to sustainability (Jerénimo et al., 2020). Therefore,
employers must prioritize employee motivation in order to cultivate a positive work environment through
Intrinsic motivation which arises when employees are driven to engage in environmentally friendly
behavior for their own personal fulfillment (Zaki and Norazman, 2019) and the activities such as providing
eco-friendly training, are strongly and positively associated with green intrinsic and extrinsic motivation,
as well as proactive environmental management maturity (Ahmed et al., 2021a).

Relationship between GLD and EK

To examine the effects of green HRM practices GLD on employee's PEB, it was argued that EK not only
mediated the relationship between GLD & PEB. Green Learning & Development on employees'
environmental behavior are partially explained by the level of environmental awareness they possess
(Saeed et al., 2019).Yet it was argued by Darvishmotevali and Altinay (2022) that the relationship between
green human resource management practices like GT and proactive employee environmental behavior is
influenced by the mediating factor of environmental awareness and there is a positive correlation between
environmental knowledge management practices and environmental performance, as well as between
environmental technology management systems and environmental performance (Bresciani et al., 2023)
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and Managers' green behavior is significantly influenced by their level of environmental knowledge and
awareness(Safari et al., 2018).

Relationship between GIM and PEB

The literature has established connections between social norms, intrinsic motivation, and external
circumstances with PEBs and it was argued by Silvi and Padilla (2021) the significance of intrinsic
motivation as a primary factor and demonstrate how varying levels of intrinsic motivation impact the
effectiveness of external circumstances, such as green infrastructures (0jo, 2022). Environmental concern
exerted significant influence on green behavior, while GIM demonstrated significant effects on green idea
generation behavior as well as on green idea promotion behavior (Kim and Lee, 2022) and the study
conducted by Faraz et al. (2021) found evidence supporting the active role of GIM as a mediating
mechanism in the development of PEB among employees.

Relationship between PEB & OGC

The connections between OGC and PEB demonstrate noteworthy direct correlations, while it has also been
suggested that there is an intermediary relationship present (Hooi et al., 2022). In their study Yesiltas et
al. (2022) contended that the influence of OGC is not only observed in the substantial enhancement of
employees' PEBs but also in the promotion of their EK. Hence, intrinsic motivation not only enhances
environmentally-friendly behavior without the need for external rewards but also fosters a cost-effective
approach to engaging in pro-environmental actions (Van der Werff et al., 2013, Ojo, 2022, Farrukh et al,,
2022)

Relationship between GEM & OGC

Introducing the concept of GEM influenced by (Amabile and Pratt, 2016) and (Deci and Ryan, 2015), which
refers to PEBs driven by external rewards. However, these extrinsic rewards can diminish employees' GIM.
External factors such as tangible rewards, deadlines, punishments, or negative feedback have been found
to decrease motivation and self-determination for creative behavior (Amabile and Pratt, 2016). Extrinsic
motivation manifests when employees are driven by external rewards provided by the organization.
Employers have a crucial responsibility to offer moral support to their employees, ensuring they are
motivated and enthusiastic about their work.(Zaki and Norazman, 2019) and It was argued by (Bolanle et
al.,, 2022) that management incentivize and recognize their efforts through rewards programs. GEM arises
when employees pursue tasks in organizational settings with the expectation of monetary and non-
monetary benefits, such as the development of an OGC. However, literature suggests that performance
contingent rewards can reduce intrinsic interest and motivation for creative activities (Selart et al., 2008).
Studies indicate that employees' motivation diminishes when their innovative work is regulated by
extrinsic means (Hammond et al., 2011). This aligns with the idea that the more a task is controlled or
rewarded, the less intrinsic motivation individuals have to perform it. Byron and Khazanchi (2012) in their
meta-analysis revealed that behavior tends to slightly decrease when employees' motivation is controlled
by performance contingent rewards.

Hypothesis Development
Direct Hypothesis

Hi: There is significant positive impact of Green Learning & Development on Environmental Knowledge.
H2: There is significant positive impact of Environmental Knowledge on Green Intrinsic Motivation.
H3: There is significant positive impact of Green Learning & Development on Green Intrinsic Motivation.
H4: There is significant positive effect of Green Intrinsic Motivation on Pro-Environmental Behavior.
Hs5: There is significant Positive Effect of Pro-Environmental Behavior on Organizational Green Culture.
H6: There is significant positive effect Green Intrinsic Motivation on Organizational Green Culture.

Mediating Hypothesis

H7: There is significant positive mediating effect of Environmental Knowledge in between relationship
of Green Learning & Development and Green Intrinsic Motivation.
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H8: There is significant positive mediating effect of Green Intrinsic Motivation in between relationship
of Green Learning & Development and Pro-Environmental Behavior.

H9: There is significant positive mediating effect of Green Intrinsic Motivation in between relationship
of Green Learning & Development and Organizational Green Culture.

Hio: There is significant positive mediating effect of Green Intrinsic Motivation in between relationship
of Environmental Knowledge and Pro-Environmental Behavior.

Hi1: There is significant positive mediating effect of Green Intrinsic Motivation in between relationship
of Environmental Knowledge and Organizational Green Culture.

Hi2: There is significant positive mediating effect of Pro-Environmental Behavior in between
relationship of Green Intrinsic Motivation and Organizational Green Culture.

Hi13: There is significant positive mediating effect of Environmental Knowledge and Green Intrinsic
Motivation between relationship of Green Learning & Development and Pro-Environmental
Behavior.

Hi4: There is significant positive mediating effect of Environmental Knowledge and Green Intrinsic
Motivation in between relationship of Green Learning & Development and Organizational Green
Culture.

His: There is significant positive mediating effect of Green Intrinsic Motivation and Pro-Environmental
Behavior in relationship of Environmental Knowledge and Organizational Green Culture.

Hi16: There is significant positive mediating effect of Green Intrinsic Motivation and Pro-Environmental
Behavior in between relationship of Green Learning & Development and Organizational Green
Culture.

H17: There is significance positive mediating effect of Environmental Knowledge, Green Intrinsic
Motivation and Pro-Environmental Environmental in relationship of Green Learning & Development
and Organizational Green Culture.

Moderating Hypothesis

H18: Green Extrinsic Motivation negatively moderates the positive effect of Pro-Environmental Behavior
on Organizational Green Culture

Figure 1
Conceptual framework

Green Learning
& Development

Organizational

Green Culture

Green Extrinsic

Motivation

Pro-
Environmental
Behavior

Environmental
Knowledge

Green Intrinsic
Motivation

Research Design & Methodology
Research Design & Data Collection

This study employed a cross-sectional survey design and utilized a self-administered questionnaire to
collect data from TEVT Trainers. A simple random sampling technique was employed, with TEVT trainers
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as the primary unit of analysis. A sample size of 358 TEVT Trainers was determined based on
recommendations from (Krejcie and Morgan, 1970) ensuring adequate statistical power for the study. This
sample size was considered representative for conducting inferential statistical analysis. Data analysis was
conducted using the Structural Equation Modeling (SEM) technique, following the approach of previous
researchers such as (Syafril, 2022) and Smart PLS-SEM application, widely utilized in exploring complex
relationships in the field of human resource management Sarstedt et al. (2021) was used for the analysis.

Instrument Development

Data for this study was collected using a self-administered questionnaire that included validated scales.
These scales were carefully selected to assess the constructs being investigated. We have adapted and
modified established and validated 06-items for "GIM” of (Deci and Ryan, 2015, Amabile and Pratt, 2016)
within the context of environmental tasks, 09-items for “EK” of (Saeed et al., 2019), 16-items for “PEB”
of (Saeed et al., 2019), 07-Items for “OGC” of (Marshall et al., 2015), for 05-items “GEM” of (Deci and
Ryan, 2015, Amabile and Pratt, 2016) and 03-items for “GLD” of (Tang et al., 2018).

Data Analysis & Results
Exploratory Factor Analysis

To evaluate the reliability and validity of the questionnaire, a PLS-SEM analysis was conducted on the 46
items. The findings from this analysis were utilized to interpret and enhance the questionnaire. It was
determined that 26 out of the 46 questions played a crucial role in improving the accuracy of the indicators
in the tested model. While a single-item measure can capture the essence of the constructs being studied,
providing an alternative measure (Cheah et al., 2018), it may have limitations in terms of criterion validity
(Sarstedt et al., 2021). Therefore, employing a multi-item measure may be more appropriate and
advantageous.

Convergent Validity

In the assessment of the reflective measurement model, the first step involved examining the factor
loadings. It is desirable for the loadings to be 0.708 or higher, indicating that the construct accounts for
more than 50% of the variability in the indicator and ensuring satisfactory item reliability. The obtained
results from this analysis, which are presented in Table 1 and Figure 2, demonstrate acceptable validity
and reliability of the measures.

Table 1

Convergent validity statistics
Construct Items Factor Loadings Alpha Rho_c AVE
EK1 0.800

EK EK2 0.871 0.765 0.865 0.681
EK3 0.802
GEM1 0.888

GEM GEM2 0.884 0.871 0.921 0.794
GEM3 0.901
GIM1 0.807
GIM2 0.760

GIM  GIM3 0.760 0.842 0.887 0.612
GIM4 0.830
GIM5 0.750
GLD1 0.819

GLD GLD2 0.876 0.816 0.891 0.732
GLD3 0.870
0GC1 0.830

OGC  0GC2 0.845 0.904 0.926 0.675
0GC3 0.822
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Construct Items Factor Loadings Alpha Rho_c AVE
OGC4 0.840
0GCs 0.765
0GC6 0.825
PEB1 0.783
PEB2 0.816
PEB  PEB3 0.766 0.877 0.907 0.620
PEB4 0.769
PEB5 0.783

Figure 1
Factor loadings, path-coefficients
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Discriminant Validity

The evaluation of construct distinctiveness involved the utilization of the Fornell & Larcker Criterion (1981)
which compares the AVE against the squared inter-construct correlations. Additionally, the Heterotrait-
Monotrait (HTMT) as proposed by Henseler and Fassott (2010) was employed and results are presented in

table 2 confirming the establishment of discriminant validity.

Table 2
Discriminant validity (HTMT ratio)

Heterotrait - Monotrait Ratio (HTMT)

EK EK GEM GIM GL&D 0GC PEB
GEM 0.786
GLM 0.663 0.725
GL&D 0.551 0.705 0.648
0GC 0.704 0.605 0.717 0.600
PEB 0.802 0.591 0.763 0.572 0.682
Table 3
Discriminant validity (fornell & larcker criterion)
Fomell & Larcker (1981)-Matric
EK GEM GIM GL&D 0GC PEB
EK 0.825
GEM 0.645 0.891
GLM 0.947 0.846 0.782
GL&D 0.440 0.594 0.533 0.855
0GC 0.587 0.541 0.626 0.518 0.822
PEB 0.659 0.518 0.661 0.483 0.788 0.787
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Confirmatory Factor Analysis

The explanatory power of the model, indicating the proportion of variance explained by the endogenous
constructs, is measured by R2 (Shmueli and Koppius, 2011), as emphasized by (Rigdon, 2014) higher R2
values, ranging from 0 to 1, signify greater explanatory power, where values of 0.75, 0.50, and 0.25 are
considered substantial, moderate, and weak, respectively. In table number 4, the values demonstrate a
moderate and satisfactory level of explanatory power (Raithel et al., 2012).

The Q2 values in the same table display the medium and significant predictive relevance of the
proposed model. A relatively good fit with minor discrepancies between the estimated model and observed
data is indicated by the SRMR value of 0.065, while the NFI value of 0.913 suggests a moderately good fit.

Table 4

Predictive summary, Q2, F-square and model fitness
Constructs R? Values PLS-Predict Q? .
(Endogenous Variables) = AGR Values Model Fitness Summary EV
EK 0.193 0.101 0.185 SRMR 0.065
GIM 0.913 0.913 0.277 NFI 0.913
PEB 0.437 0.436 0.212
0GC 0.655 0.651 0.281

Results and Analysis

The study employed a SEM analytical technique to test hypotheses and relationships between unobserved
constructs. It extracted regression coefficients, assessed their significance, effect sizes, and evaluated the
overall fit of the model.

Model I (Direct Effects)

In order to assess the direct effects, bootstrapping tool in smart PLS under sample size of 10000, with
parallel processing condition, with confidence interval method “Bias-corrected and accelerated (BSa)
bootstrap, at one significance level of 0.05 and with one tailed was applied and the results showed a strong
significant relationship between GLD on EK with (Beta=0.440, t=9.077, P<0.000), followed by EK on GIM
with (Beta=0.883, t=64.697, P<0.000), GLD on GIM with (Beta=0.144, t=7.250, P<0.000), GIM on PEB with
(Beta=0.661, t=18.677, P<0.000), PEB on OGC with (Beta=0.646, t=15.046, P<0.000)and Finally GIM on
OGC (Beta=0.116, t=1.682, P<0.002).

These direct relationships among endogenous and exogenous variables showed strong positive
relationship with each other and also supported the logical network of associated proposed in conceptual
frame work with support of Green Self-Determination Theory, we found how the theory's principles align
with the observed relationships in for

H1: which shows strong significant relationship between GLD and EK and it suggests that individuals
who undergo learning and development programs focused on environmental issues are more likely to
acquire knowledge about the environment.

H2: The positive relationship between EK and GIM implies that individuals with higher environmental
knowledge are more likely to be intrinsically motivated to engage in pro-environmental behaviors.

H3: The significant relationship between GLD and GIM indicates that effective learning and
development programs focused on environmental sustainability can positively influence individuals'
intrinsic motivation to engage in environmentally friendly actions.

Hz4: The strong positive relationship between GIM and PEB suggests that individuals who are
intrinsically motivated by environmental concerns are more likely to engage in behaviors that promote
environmental sustainability.

Hs5: The positive relationship between PEB and OGC indicates that when individuals within an
organization engage in PEB, it contributes to the development of a culture that prioritizes environmental
sustainability.
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H6: The positive relationship between GIM and OGC was observed yet the T statistics are showing a
low acceptance value. This indicates that effect of GIM is not a very strong effector over OGC. The Beta
values with 0.116, Mean values at bottom level as 0.112 and significance values with .002 indicates the low
effect of GIM on OGC and implies that individuals with higher levels of intrinsic motivation towards
environmental concerns contribute to the development of a culture in organization but their contribution
is at very lower level.

Table 5
PLS-SEM (model I direct effects)

PLS-SEM (Bootstrapping Direct effects)

Paths Beta Mean SD T P
Hi: GLD->EK 0.442  0.442 0.048 9.077 0.000
H2: EK->GIM 0.883 0.883 0.014 64.697 0.000
Model 1 (Direct Effect)  H3: GLD-> GIM 0144 0144 0.020 7.250 0.000 Accepted
H4: GIM->PEB 0.662 0.662 0.035 18.677 0.000
Hs5: PEB-> OGC 0.647 0.647 0.043 15.046 0.000
H6: GIM-> OGC 0.112 0112 0.071 1682  0.002

Model-II (Indirect Effects -Mediation Analysis)

The classic approach to investigating mediation effects in regression analysis was introduced by (Sobel,
1982), Baron and Kenny (1986). However, alternative methods proposed by researchers such as (Hair et
al,, 2011, Henseler, 2010, MacKinnon et al., 2004) have emerged. One such alternative method involves
using PLS-SEM with independent variables (IVs) and dependent variables (DVs) (Iacobucci et al., 2007).

H7: There is significant positive mediating effect of EK in relationship of GLD and GIM.

Under this study the PLS-SEM (Bootstrapping) analysis was used to assessed the mediation effect of
constructs and the results for H7: in table 4 revealed that EK has significant positive partial mediating
effect in relationship of GLD and GIM with specific indirect effect (Beta=0.388 , t=9.627, pP<0.000,
LLCI=0.322, ULCI=0.454), direct effect (Beta=0.144 , t=7.250, p<0.000) and with total effect of (Beta=0.533
, t=11.973, p<0.000) representing that employees who are well aware of environmental issues have keen
interest in learning activities toward environmental sustainability and it internally motivates them to
continues the efforts and contribution for development of their Pro-Environmental behavior. and the same
is supported by previous researcher that employees who exert high level of EK have strong linkage with
environmentally-friendly activities(Li et al., 2020).

H8: There is significant positive mediating effect of GIM in relationship of GLD and PEB.

And the results in table 4 revealed a significant and positive partial mediating effect of GIM between GLD
and PEB with (Beta=0.096, t=6.487, p=0.000, LLCI, 0.072, ULCI, 0.121) and the same results were
supported by research conducted by Zhang et al. (2022) in which they argued that GIM has significant
positive mediating role in development of pro-environmental behavior of employees who were involved
in green learning and development activities.

H9: There is significant positive mediating effect of GIM in relationship of GLD and OGC.

Hypothesis 9 was assessed and the results in table 4 (Beta=0.017, t=1.554, p=0.006, LLCI, 0.085, ULCI,
0.134), presenting the partial mediating effect of GIM on OGC which are in response of GLD and supported
through a study made by Zhao et al. (2023), arguing that there is direct effect of GIM in development of
green shared vision representing OGC and employees PEB significantly moderate this relationship.

Hio: There is significant positive mediating effect of GIM in relationship of EK and PEB.

And the extracted results (Beta=0.584, t=18.864, p=0.000, LLCI, 0.532, ULCI, 0.634) showing the
significant positive mediation effect of GIM in relationship between EK and PEB. These results indicate
that employees with GIM support the environmental friendly activities and enhance green activities at
workplace because of EK (Bulinska-Stangrecka and Bagieriska, 2021).
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Hi1: There is significant positive mediating effect of GIM in relationship of EK and OGC.

Results of hypothesis 11 (Beta=0.102, T=1.681, P<0.001, LLCI=0.005, ULCI=0.202) indicating significant
partial mediating effect of GIM in relationship between EK and OGC. These results were also supported
with previous research made by Karatepe et al. (2023) who argued in their research that GIM boost the
effect of EK on OGC.

Hi2: There is significant positive mediating effect of PEB in relationship of GIM and OGC.

Hypothesis 12 was assessed by PLS-SEM bootstrapping method and the revealed results showed specific
indirect effect of GIM on OGC though PEB is (Beta=0.428, T=12.635, P<0.000, LLCI=0.374, ULCI=0.486),
the Direct Effect (beta=0.116, t=1.682, P<0.005) and the total effect (beta=0.543, t=7.959, p<0.000) showing
a significant positive mediating effect of PEB in relationship between GIM and OGC. Research argued in
their research that PEB is playing a vital role in development of OGC and vice versa (Zafar et al., 2023).

H13: There is significant positive mediating effect of EK and GIM in between relationship of GLD and PEB.

The results of hypothesis 13 (beta=0.257, t=7.828, p<0.000, LLCI=0.204, ULCI=0.313) showed a bolsters
and catalyst effect of EK and GIM in relationship between GLD and PEB, because employees with GIM and
EK are well aware about environmentally friendly activities and their commitment level toward
achievement of PEB tends to high then others (Wei et al., 2023, Vargas-Hernandez and Calderén-Campos,
2022, Pan et al., 2022)

Hi4: There is significant positive mediating effect of EK and GIM in between relationship of GLD and OGC.

The results of the hypothesis 14 (beta=0.045, t=1.758, p<0.004, LLCI= 0.024, ULCI=0.093) showed a
significant positive relationship between GLD and OGC as these results are also supported with previous
researchers arguing that employees with EK and GIM, who are educated through GLD programs by their
ecofriendly activities significantly contribute in development of OGC (Pan et al., 2022, Vargas-Hernandez
et al., 2023, Zafar et al., 2023).

His: There is significant positive mediating effect of GIM and PEB in between relationship of EK and OGC.

Hi5 assessed and the results revealed after PLS-SEM bootstrapping method (beta=0.378, t=12.367,
P<0.000, LLCI=0.329, ULCI=0.430) showed significant positive partial mediating effect of GIM and PEB on
OGC through EK and these results are also supported by previous researchers and argued that employees
with GIM have PEB which has consistency due the EK and contribute in OGC because the intrinsic
motivational effect which was developed and strengthen through EK only on contributed at individual level
in the organization in shape of PEB but also at organizational level it plays a significant role in OGC
(Agrawal and Puri, 2020, Abbas and Khan, 2022, Abbas and Dogan, 2022).

H16: There is significant positive mediating effect of GIM and PEB in between relationship of GLD and OGC.

And for H16: the extracted results (beta=0.062, t=6.120, p<0.000, LLCI=0.046, ULCI=0.079) showed a
positive partial mediation effect of GIM and PEB in relationship of GLD and OGC. TEVT employees who are
getting trainings in term of GIM have strong PEB then others and at institutional level they are contributing
in reforms to change job task and job methodologies in ecofriendly activities which will ultimately make
addition in OGC. The same results extract by researchers that environmentally friendly behavior of
employees developed through environmental awareness has direct relationship with organizational green
vision and culture (Yang and Gao, 2022, KHASKHELY et al., 2021, Mirahsani et al., 2023)

H17: There is significant positive mediating effect of EK, GIM and PEB in relationship of GLD and OGC.

The results of hypothesis 17 (beta=0.166, t=7.496, p<0.000, LLCI=0.131, ULCI=0.204) indicate significant
positive effect of GLD on OGC through mediating role of EK, GIM and PEB. It was argued by previous
researchers that employees with knowledge of environmental risk and motivated for wellbeing of
workplace have strong PEB and they are consistently contributing in development of OGC (JUHARI and
YUSOFF, 2022, Afridi et al., 2023, Durhan et al., 2022) and it was argued by Budzanowska-Drzewiecka and
Tutko (2021) in their research that employees who are engage in green behavior activities are intrinsically
motivated (Saeed et al., 2019, Farrukh et al., 2022).
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Table 6

Model ~II (mediation analysis — indirect effects)

Hypothesis Effects Path Beta T P LLCI ULCI
Specific Indirect Effects 0.388 9.627  0.000

Direct Effect H7: -> EK->GIM 0.144 7.250  0.000

Total Effects 0.533 11.973 0.000 0.322 0.454

Spec1f1c Indirect effects H8: GLD->GIM ->PEB 0.096 6.487 0.000
Direct effect 0.352 9.039 0.000 0.072 0.121
Speaflc Indirect effects Ho: GLD->GIM - >0GC 0.017 1.554  0.006
Direct effect 0.290 6.109 0.000 0.085 0.134

0.584  18.864 0.000
0.584  18.864 0.000 0.532 0.634

Specific Indirect effects H10: EK->GIM -> PEB

SPelelC Indirect effects Hi1: EK->GIM -5 OGC 0.102 1.681 0.001
Direct effects 0.480 7.970 0.000 0.005 0.202
Specific Indirect effects 0.428 12.635 0.000
Direct effect H12: GIM->FEB -> OGC 0.116 1.682  0.005
Total effect 0.543 7.959  0.000 0.374 0.486
Specific Indirect effects Hi13: GLD->EK -> GIM ->PEB 0.257 7.828 0.000 0.204 0.313
Specific Indirect effects H14: GLD->EK -> GIM ->0GC 0.045 1758  0.004 0.024 0.093
Specific Indirect effects Hi15: EK->GIM -> PEB ->0GC 0.378 12.367 0.000 0.329 0.430
Specific Indirect effects H16: GLD->GIM -> PEB ->0GC 0.062 6.120 0.000 0.046 0.079

Specific Indirect effects H17: GLD->EK -> GIM ->PEB->0GC 0.166 7.496 0.000 0.131 0.204

Model-III (Moderation Analysis)
Hi8: GEM significantly negatively moderates the positive mediating relationship of PEB and OGC.

The study assessed how GEM moderates the link between PEB and OGC. Without GEM's moderation, the
model explained 65.1% of OGC variance. Introducing the interaction term (PEB X GEM) reduced the
explained variance to 63.8%, indicating a 1.3% drop. GEM, defined as a tendency to prioritize
environmentally friendly actions over rewards, was found to diminish the impact of GIM. Literature
supported this, suggesting that employees rewarded for green activities might be less intrinsically
motivated (Li et al., 2020, Moser, 2015, Huang et al., 2016). Hypothesis H17, examining the moderation
effect (PEB x GEM - OGC), confirmed a significant negative moderation impact of GEM on the relationship
between PEB and OGC (B= -0.091, t=3.139, P<0.0014). This supported the hypothesis that GEM negatively
moderates the positive link between PEB and OGC.

Table 7
PLS-SEM (model — III moderation analysis)
PLS-SEM (Bootstrapping) Moderation Analysis

MODEL III (with Hypothesis & Path Beta SD T P Hypothesis Results
Moderation effects) Hi17: Moderation effect 0001 0.02 . oo R
(PEB x GEM)» OGC 091 0.029 3139 . D

F-Square: Further F2 test was conduct to check the significance of moderation effect in accordance with
guidelines provide by (Cohen, 1992) that an F2 effect size of 0.005, 0.01, and 0.025 corresponds to a small,
medium, and large effect size of moderation, respectively. In this case, the F-Square effect size was 0.027,
which suggests that there is a large negative moderating effect of (PEB x GEM) in the model. Specifically,
it confirms that GEM weakens the relationship between PEB and OGC.

Simple Slope Analysis : Figure 3 includes a slope analysis to enhance the understanding of the moderating
effect. The line is observed to be much steeper for low GEM, indicating that the influence of PEB on OGC is
much stronger when GEM is low. However, as GEM increases, the line appears to straighten, indicating
that an increase in PEB does not lead to a comparable change in OGC. Ultimately, these results suggest that
higher levels of GEM diminish the impact of PEB on OGC (Moser, 2015, Huang et al., 2016).
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Figure 2
Moderation analysis—simple slope analysis (PEB x GEM) --> OGC
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Discussion

This study addresses gaps in understanding the drivers of Pro-Environmental Behavior (PEB) in fostering
Organizational Green Culture (OGC) among Technical and Vocational Education and Training (TEVT)
employees. It investigates the roles of Green Learning & Development (GLD), Green Intrinsic Motivation
(GIM), Environmental Knowledge (EK), and Green Extrinsic Motivation (GEM) in shaping these behaviors.

The study reveals the TEVT sector's challenge in transforming traditional training into Green TEVT,
proposing GLD programs to enhance environmental knowledge and intrinsic motivation among
employees. These initiatives, aligning HRM practices with environmental goals, foster a sustainable
workforce and Green TEVT. Koo et al. (2015) & Yafi et al., (2021) highlights GLD's impact on EK, which
positively influences GIM and subsequently drives PEB. Additionally, Afsar et al. (2016) founds that GIM
acts as a mediator between GLD and OGC, channeling the effect through individuals' environmental
awareness (Steinhorst and Klockner, 2018, Du et al., 2022). As described by Aboramadan et al. (2022) that
GIM partially mediates GLD's impact on PEB (Tan and Zhu, 2022), illustrating how employees' genuine
environmental concern motivates them toward eco-friendly activities.

The study underlines GEM's moderating effect on the PEB-OGC relationship (Sharma et al., 2022, Kim
and Lee, 2022, Hu et al., 2022). External rewards can diminish internally driven motivation, emphasizing
the need to cautiously implement external incentives, ensuring minimal impact on employees intrinsically
inclined toward environmentally friendly actions (Mansoor and Paul, 2022).

Lastly, GEM was found to have a moderating effect on the relationship between PEB and OGC. However,
these moderating effects were observed to be significant and of substantial magnitude. Interestingly, the
negative sign of these relationships aligns with motivation theories Li et al. (2020) and Self-Determination
Theories (SDT) (Koo and Chung, 2014), which propose that external influences such as punishment or
rewards have the tendency to diminish internally driven interest or enjoyment. Thus, it is crucial to
acknowledge that while GIM can enhance PEB among TEVT employees and contribute to the development
of OGC in the short term, the presence of external factors such as admiration, bonuses, and rewards can
significantly impact human behavior, potentially diminishing the influence of internal self-driven
motivation(Ali et al., 2020).

Theoretical Implications

This study makes a significant contribution to the existing literature by introducing a learning mechanism
that elucidates how GLD influences PEB, ultimately leading to the development of OGC. We examine the
direct and indirect effects of GLD and EK on PEB and OGC, mediated by GIM. Additionally, our findings
provide novel insights into the roles of GIM and GEM within the context of OGC. This research enhances
our foundational understanding of the subject matter and advances our comprehension of the various
motivations at play in a green cultural context.
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Firstly, the results support the significant influence of GLD and EK on shaping employees' PEB.
Particularly, the inclination to learn about and empathize with environmental issues and their potential
solutions fosters the development of PEB, which can be seen as indicators of the formation of OGC (Wang,
2019, Wang et al., 2022). The process of learning and developing green activities within an organization is
facilitated by the mediating role of GIM, making it a crucial theoretical contribution of our research. Green
Intrinsic Motivation (GIM) exerts a substantial effect and significantly mediates the hypothesized
relationships, underscoring its central role in promoting Pro-Environmental Behavior (PEB) and
Organizational Green Culture (OGC) (Waterman et al., 2003, Suharyani, 2022)

As expected, Green Extrinsic Motivation (GEM) diminishes the impact of Pro-Environmental Behavior
on Organizational Green Culture. These findings also contribute to the theoretical understanding by
highlighting that external motivators not only weaken the influence of Pro-Environmental Behavior,
which is fostered through Green Learning & Development, Environmental Knowledge, Green Intrinsic
Motivation, and Pro-Environmental Behavior of employees, but also reduce the emotional connection to
the environment (Hu, 2022).

Practical Implications

Organizations in Punjab like PVTC, TEVTA, NAVTTC, etc., actively promote an eco-conscious culture by
enhancing employee knowledge, motivation, and pro-environmental behaviors. PVTC, with TEVT Sector
Support Program -GIZ, trains principals and assistant managers for Green TEVT, emphasizing
environmental skill development. The study highlights factors influencing Green TEVT implementation
and offers practical implications for TEVT organizations to build a sustainable, eco-conscious workforce.

Recommendations: Firstly, TEVT organizations should prioritize fostering Organizational Green
Culture (OGC) across departments, recognizing and appreciating green initiatives. Targeted training
addressing local environmental challenges in Punjab can raise awareness and responsibility among
employees. Secondly, nurturing intrinsic motivation by involving employees in hands-on environmental
projects is crucial. Recognizing their contributions fosters OGC more effectively than relying solely on
external rewards. Lastly, caution is advised regarding Green Extrinsic Motivation (GEM); while initially
appealing, overreliance might hinder OGC's development in TEVT organizations.

Conclusion & Future Research Directions

To create a greener TEVT sector, both employees and management must embrace sustainability. This study
emphasizes cognitive aspects like green learning and affective factors such as pro-environmental behavior
in shaping Organizational Green Culture. Green intrinsic motivation partly mediates the link between
Green Learning & Development and this culture. However, Green Extrinsic Motivation might negatively
impact Pro-Environmental Behavior's influence on Organizational Green Culture. Prioritizing Green
Learning & Development, environmental knowledge, and intrinsic motivation can promote Pro-
Environmental Behavior in TEVT. Careful consideration is crucial regarding Green Extrinsic Motivation,
such as green rewards, to avoid negating the efforts of self-motivated employees. Future research could
explore sector-specific studies, Leadership Effects, and Policy Implementation as potential hurdles or
facilitators to contribute further in this area.
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Appendix
Scale items
Environmental knowledge

=

© ®N OV W N

I am familiar with the issue of environmental pollution caused by chemicals.

I possess a strong understanding of various environmental concerns.

I can personally observe the degradation of the environment.

I have knowledge on effective strategies to safeguard the environment against pollution.
I am well-informed about the concept of climate change.

I am knowledgeable about clean energy and methods to encourage its adoption.

I possess an understanding of the risks associated with landfill waste.

I am conscious of the consequences of unsustainable consumption.

I am knowledgeable about land degradation and methods to prevent it.

Pro-Environmental Behavior

1.

15.
16.

I actively contribute suggestions and innovative ideas regarding environmentally friendly practices
to environmental committees, aiming to enhance my organization's environmental performance.
I actively participate in environmentally friendly programs within my workplace.

I willingly share my knowledge about environmental matters with my colleagues.

I propose new practices that have the potential to improve my organization's environmental
performance.

I critically question practices at work that may harm the environment.

Before taking actions that could impact the environment, I carefully consider their potential
consequences.

I willingly engage in environmental tasks at work, even if they are not obligatory.

I consciously avoid wasting resources such as electricity or water in the workplace.

I opt to use stairs instead of elevators at work to conserve energy.

. Tensure to turn off lights when leaving my office at work.

. Whenever possible, I print documents double-sided.

. T actively participate in recycling initiatives at work, including paper, cans, batteries, and oil.

. T consistently perform my assigned duties in environmentally friendly ways.

. I fulfill my job responsibilities specified in my job description with an environmental -friendly

approach.

I carry out tasks expected of me at work while incorporating environmentally friendly practices.
Compared to my colleagues, I strive to minimize waste and actively participate in recycling efforts
in the workplace.

Organizational Green Culture

1.

N oy
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At your organization, you disseminated information to all employees to ensure their understanding
of the importance of Organizational Green Culture.

You made efforts to promote Organizational Green Culture as a primary objective across all
departments.

Your organization had a well-defined policy statement emphasizing the integration of
Organizational Green Culture into all operational areas.

Organizational Green Culture was given high priority in your organization's activities.
Organizational Green Culture was a core corporate value in your organization.

Your organization recognized its responsibility to uphold Organizational Green Culture.

Your organization worked diligently to cultivate an image of Organizational Green Culture (adapted
from Lumpkin and Dess, 2001).
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Green Intrinsic Motivation

1.

SIS

The individual takes pleasure in generating new green ideas.

The individual finds enjoyment In problem-solving environmental tasks at work.

The individual embraces the challenge of tackling completely new environmental tasks.
The individual derives satisfaction from enhancing existing green ideas In their job role.
The individual experiences excitement when They come up with new green ideas.

The individual feels a strong desire to actively contribute to the development of green ideas.

Green Extrinsic Motivation

1.

I am highly motivated by the recognition I can receive from my organization for my
environmental tasks.

I frequently contemplate the rewards, salary, or promotion associated with my environmental
tasks.

It is important to me that other acknowledge and recognize my true abilities In performing
environmental tasks.

I have a need to receive tangible rewards or compensation for my environmental tasks.

I am concerned about how other will react to my environmental Ideas.

Green Learning & Motivation

1.

I

Our organization develops training programs in environmental management to enhance
employees' awareness, skills, and expertise in environmental matters.

We have integrated training initiatives that aim to emotionally engage employees in
environmental management.

Our organization practices green knowledge management by liking environmental education and
knowledge to behaviors, enabling the development of preventive solutions.
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