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Abstract: The  circular economy now plays a  crucial role in  addressing ecological challenges. 
The exact function of green human management (GHRM) in  transitioning to a circular economy 
has yet to be  determined. Manufacturing firms are taking steps to  enhance their sustainability 
practices to support the circular economy. The relationship between organizational green actions 
and GHRM in the transition to a circular economy remains uncertain. This study intends to discover 
the  relationship among manufacturing firms’ ecological leadership, green HR  practices, green 
innovations, and circular economy models to  enhance sustainable performance. 234  survey 
questionnaires from Pakistani small and medium-sized manufacturing industries were evaluated 
using structural equation modelling with partial least squares. GHRM  had a  positive and 
significant impact on circular economy and green innovation actions, as shown by the findings. 
This framework is specifically designed for manufacturing SMEs in Pakistan. The architecture can 
be adapted to different industries with minor modifications. The study may be biased due to  its 
reliance on management and specialists. This study’s findings will significantly contribute to human 
resources managers and SME  owner-managers by  clarifying the  significance and interplay 
of essential green innovation components and GHRM. This will enlighten awareness of ecological 
leadership, circular economy, and GHRM  practices for sustainable performance. The  proposed 
framework simplifies the  connection between ecological leadership, GHRM  components, and 
circular economy for practitioners and decision-makers. Environmental leaders effectively 
encourage businesses to  invest in  proactive environmental strategies, lower pollution control, 
and enhance the  performance of  green innovation, all while promoting a  green image and 
advancing environmental protection practices. This study determines the appropriate relationship 
between ecological leadership, circular economy, and GHRM components in the limited Pakistani 
manufacturing SME environment.
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Introduction 
In Pakistan, SMEs make up to 40% of the coun-
try’s  GDP, 25%  of  its exports, 80%  of  its 
workforce, and 35% of its added value in the in-
dustrial sector (Khan et al., 2019; Kumar et al., 
2013). However, because of  their commercial 
operations, SMEs  in  the  textile, metallurgy, 
and non-metallurgy sectors have a  significant 
negative influence on the  environment (Boiral 
et al., 2019). Research on ecological manage-
ment has demonstrated that creating an  in-
novative environment in  businesses results 
in  resource management (Awan et  al., 2019). 
Particularly, consumers are putting more and 
more pressure on  businesses to  carry out 
ecological management initiatives to  promote 
green development without negatively impact-
ing the  industry’s ability to  operate sustain-
ably in Pakistan (Iqbal et al., 2023). Increased 
knowledge is therefore required on which eco-
logical management practices, like resource 
reutilizing and leftover reduction (Awan et  al., 
2019), impact the  circular economy. Circular 
economy, which focuses on  recycling, repair, 
reuse, remanufacturing, altering consump-
tion patterns, product sharing, new business 
systems, and modularization, is  the  optimal 
approach for sustainable manufacturing (Khan 
et al., 2024). The inappropriate usage and dis-
posal of chemicals in manufacturing industries 
pose significant risks to  ecosystems, human 
health, and environmental stability. Industrial 
chemicals capable of interacting with the endo-
crine system are referred to as  toxic or  those 
requiring brute force (Cooper et  al., 2011). 
In  the  production of  numerous goods, “mon-
strous hybrids” and “culture of  monoculture,” 
e.g.,  palm or  soya plantations, are  also  com-
mon. For example, an ordinary juice container is 
constructed of many polymers, cardboard, and 
glue and lacks easily disassembled elements 
(Suárez-Eiroa et  al., 2019). Ecological lead-
ers aim to  establish a  production system that 
is truly good for the environment, as opposed 
to promoting affluence through the excavation, 
harvesting, and burning of  natural resources 
as well as the erosion of species diversity and 
cultural practices (Urbinati et al., 2017). Using 
the variations in the soil and climate, resources, 
and local knowledge, ecological leaders would 
aim to  counteract the  previous management 
approaches that promoted such  wasteful 
output (McDonough &  Braungart, 2002). Eco-
logical leaders aim to  establish a  production 

system that is truly good for the environment, 
as  opposed to  promoting affluence through 
the excavation, harvesting, and burning of nat-
ural resources as  well  as  the  erosion of  spe-
cies diversity and cultural practices (Moktadir 
et al., 2020).

The current study addresses the gap in our 
understanding by examining the mediating role 
that circular economy and green innovation ac-
tions play in  the  relationship between ecologi-
cal leadership and sustainable performance. 
As  green innovation actions are the  most 
established concept while introducing ecologi-
cal leadership will help to  improve innovation 
actions (He  et  al., 2023; Khanra et  al., 2022) 
in  manufacturing firms with the  well utilized 
of  resources and minimize waste (RBV). Spe-
cifically, it has created new insights by examin-
ing the boundary conditions of green HRM and 
ecological leadership, green innovation actions, 
circular economy, and sustainable perfor-
mance linkages. This research has made sig-
nificant contributions to the academic literature. 
The study’s findings contribute to the global dis-
cussion on sustainable development by tackling 
well-known challenges, including integrating 
leadership, innovation, and sustainability prac-
tices. The  global literature is supplemented 
by providing a model that can be tailored to fit 
various contexts and sectors.

The research brings together various strands 
of  information, thereby broadening academic 
knowledge of  sustainability frameworks while 
also  offering practical methods for companies 
to attain  their sustainability objectives, thereby 
making a significant contribution to both theo-
retical and applied fields. RBV theory has been 
used for these linkages to  explain  the  best 
theoretical background and the  best usage 
of  organizational resources. Through data 
collection from Pakistani manufacturing com-
panies, the present study aimed to investigate 
the  following research inquiries: 1)  To  what 
extent do green innovation actions and circular 
economy operate as  a  mediator in  the  rela-
tionship between ecological leadership and 
sustainable performance? 2)  How  far does 
green  HRM highlight the  connection between 
ecological leadership and green innovation ac-
tions, and the circular economy? Furthermore, 
to what degree do green innovation actions and 
circular economy contribute to  long-term sus-
tainable performance? The  extremely pollut-
ing manufacturing sector, which is the subject 
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of this research, is responsible for a significant 
quantity of pollution in Pakistan (Muisyo & Qin, 
2021) and is growing annually. According 
to  Hannah et  al. (2020), the  manufacturing 
industry generated 55.6 million carbon dioxide 
(CO2) emissions in 2018, indicating a decrease 
from 52.6  million  tons and 46.47  million  tons 
in 2017 and 2016, respectively. We believe that 
this strategy would help minimize the environ-
mental impact that manufacturing organiza-
tions create and show the connection between 
the circular economy, green innovation efforts, 
sustainable performance, ecological leader-
ship, and green HRM.

The  remainder of  the  work is organized 
as  follows: section 1 presents the derived hy-
potheses and the  literature review. Section  2 
covers the  research methodology. The  results 
and analysis are shown in section 3. The con-
clusions, restrictions, and recommendations for 
further study round up in the last section.

1	T heoretical background
1.1	 Resource-based view theory
The  pioneers of  the  resource-based theory 
(RBV) were Barney (1996) and Barney 
(1991). It  outlined the  company’s assets, 
competencies, and connection to  competitive 
advantages. Hart (1995) expounded upon 
the  fundamental idea of  this theory, indicating 
that companies allocate their resources to en-
hance their capacity to  attain a  competitive 
edge. The  term  resource-based view (RBV) 
is  a  strategic management concept that em-
phasizes the  importance of  an  organization’s 
internal resources in  gaining and maintaining 
a  competitive edge. Resources that are rare, 
precious, unique, and non-substitutable (VRIN) 
can help businesses outperform their rivals. 
Together with intangible assets like intellec-
tual property, brand recognition, organizational 
culture, or  specialized skills, these resources 
might also comprise tangible assets like prop-
erty or machinery. As per the RBV, companies 
that efficiently utilize these resources can gen-
erate distinctive competencies, hence enabling 
them to surpass rivals in the long run. Accord-
ing to  the  concept, which is not all resources 
result in  a  competitive advantage; only those 
that are difficult for rivals to  copy or  replace 
offer long-term value. In  contrast to  Michael 
Porter’s five forces model, which emphasizes 
external market variables and industry struc-
ture, RBV places more emphasis on the internal 

capabilities of  the  company, contending that 
a company’s performance is determined by its 
particular combination of  assets and skills. 
The  resource-based view (RBV) theory links 
green innovation activities by  showing how 
companies can utilise their distinctive resources 
and skills to develop environmentally friendly in-
novations, resulting in both environmental and 
competitive benefits. Manufacturing firms can 
build distinctive capabilities in resource optimi-
sation, environmental innovation, and the  de-
sign of  sustainable products. These features 
are in  line with industry objectives set by  CE 
and can serve as potential sources of competi-
tive advantage. The current analysis aligns with 
the resource-based perspective theorem. Simi-
larly, the  resources and abilities of  the  busi-
nesses to  attain circular economy benefits 
as a result of sustainable performance are how 
ecological leadership, green HRM, and GI ac-
tions are classified in the current research.

1.2	H ypothesis development
Ecological leadership and sustainable 
performance
The capacity to persuade people and organize 
groups to realize a goal of long-term ecological 
sustainability is known as ecological leadership 
(Egri &  Herman, 2000). In  order to  address 
ecological concerns, executives must proac-
tively participate in and modify their strategies, 
internal practices, and management systems 
in  response to  ecological challenges faced 
by businesses (Boiral, 2009). Considering that 
senior management plays a critical role in en-
couraging employees to participate in the com-
pany’s ecological initiatives without having 
a detrimental impact on the environment, based 
on striking a balance between the environment 
and the  economy (Boiral, 2009). Ecological 
leadership demonstrates a strong commitment 
to  sustainable development and ecological 
preservation. Firms that exhibit strong eco-
logical leadership are better equipped to handle 
the  challenges posed by  external ecological 
pressures (Afsar et  al., 2018), conserve en-
ergy and resources, reduce greenhouse gas 
emissions, and fulfil their social and ethical 
obligations (Jiang et  al., 2020). By doing this, 
businesses will be better equipped to compre-
hend and identify opportunities for innovation 
and development as well as external ecological 
pressure, leading to  the eventual acceleration 
of low-carbon development to significant levels 
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(Xu  et  al., 2018). Moreover, companies can 
enhance their green innovation skills, integrate 
low-carbon innovation to strategic heights, and 
incorporate internal innovation resources with 
the support of strong top management ecologi-
cal leadership (Aftab et  al., 2023). According 
to  Biedenkopf et  al. (2020), innovative ideas, 
products, and techniques can be  developed, 
implemented, and promoted by companies with 
strong ecological leadership, thereby strength-
ening their eco-friendly initiatives. Ecological 
leaders are dedicated to organisational change, 
which includes finding eco-friendly production 
processes, setting up contamination monitor-
ing systems, and improving workers’ ecologi-
cal knowledge. They also  better understand 
the  value of  ecological management and pay 
particular attention to stakeholder expectations 
(Papagiannakis & Lioukas, 2012). 

Therefore, we  suggest that the  presence 
of ecological leadership has a positive relation-
ship with sustainable performance. 

H1: Ecological leadership positively links 
with sustainable performance.

Green innovation action as a mediator
According to Peterson et al. (2003), the literature 
on  green innovation actions has highlighted 
the  importance of  the  top management’s role 
in  the  process of  making a  strategic decision, 
which ultimately affects the outcome of  the or-
ganisation. Lin Moe (2012) states that ecological 
leadership is a key factor that prevents business-
es from implementing management methods. 
The  top managers’ environmental conscious-
ness and actions send a strong message to their 
subordinates that green innovation methods that 
improve overall organisational performance will 
be supported. According to Aldieri et al. (2021), 
implementing green innovations will increase 
productivity. The goal of green innovation initia-
tives is to reduce harmful environmental effects 
such as product dumping, material waste, and 
air pollution. A  well-thought-out plan can help 
to improve environmental performance, accord-
ing to an earlier study (Wagner & Schaltegger, 
2004). More specifically, a  company’s environ-
mental image can be  established with the  aid 
of green innovation methods, which can improve 
the  company’s positive organisational reputa-
tion, boost sales, and create a new market for 
hidden capital (Fraj-Andrés et al., 2009). Green 
innovation techniques help to increase resource 
productivity and find new revenue streams 

by making better use of labour, energy, and raw 
materials. In  addition to  achieving higher sus-
tainable performance, it can offset the expense 
of environmental preservation entirely or in part 
(Aldieri et al., 2021). Furthermore, taking action 
in the area of green innovation is crucial for en-
hancing an organization’s reputation. A positive 
corporate image can boost government funding, 
increase consumer inclination to  buy, increase 
worker satisfaction, and assist businesses 
in achieving sustainable performance. Therefore, 
this research suggests the following hypothesis:

H2: Green innovation actions mediate 
the relationship between ecological leadership 
and sustainable performance.

Circular economy as a mediator
Ecological leadership committed to the circular 
economy establishes metrics to  track waste 
reduction, recycling rates, and resource ef-
ficiency, thereby ensuring transparency and 
accountability. Initiatives focused on a circular 
economy are being reported on to  illustrate 
a  company’s commitment and showcase 
its progress (Irawan &  Widodo, 2024; Zhou 
et al., 2024). To reduce the adverse effects on 
the environment, ecological leadership involves 
making tactical, operative, and strategic deci-
sions in all business activities. Businesses have 
integrated commercial strategies with environ-
mental management techniques (Tiwari et al., 
2024). Circular economy decreases the  flow 
of materials at each point of the value chain, pri-
oritising resource and energy efficiency (Aran-
da-Usón et  al., 2020). The  circular economy 
aims to  decrease natural resource waste and 
protect the environment, preserving biodiversity 
and mitigating climate change (Stewart & Nie-
ro, 2018). By reducing the number of resources 
or  using recycled raw materials to  maintain 
a  consistent level of  production, the  circular 
economy model uses fewer resources (Figge 
et al., 2018). The principles of reduction, reuse, 
recycling, refurbishment, remanufacturing, 
and recovery underpin  the  circular economy 
(Pieroni et  al., 2019). In  order to  help com-
panies derive high economic value from their 
material life cycles, the  circular economy is 
expanding the  current ecological leadership 
management system (Stahel, 2019). In  this 
context, businesses need to  produce goods 
and services that meet the social and environ-
mental requirements of  the  circular economy. 
As a  result, the  circular economy encourages 
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sustainable management that occurs both with-
in and between organisations (Korhonen et al., 
2018). Environmental laws and government 
incentives have influenced the  company’s 
sustainable corporate environmental practices 
on  a  micro level (Aranda-Usón et  al., 2024). 
Government-made legislation to  the  circular 
economy should, however, endorse design, 
evaluation, payment, and sorting mechanisms 
for recyclable goods at each step of the supply 
chain, in addition to waste disposal and recy-
cling (Jia et al., 2020). Therefore, this research 
suggests the following hypothesis:

H3: Circular economy mediates the  rela-
tionship between ecological leadership and 
sustainable performance.

GHRM as a moderator
According to  Muisyo and Qin (2021), a  few 
of  the  practices covered by  GHRM  are eco-
logical leadership that creates a  beneficial 
effect on the environment, performance evalu-
ations, instruction, growth, and green hiring. 
Sustainable product development, process in-
novation, and environmental effectiveness are 
together referred to as  GI  actions. According 
to Singh et al. (2020), GHRM actively contrib-
utes to  the creation of a GI action that results 
in environmental performance that is participa-
tory and preserved. The  positive correlation 
between GHRM and GI action was highlighted 
by Song et al. (2021), who also explained how 
GHRM is linked to high company management 
of  environmental problems. The  management 
GHRM exercises in green hiring, training, and 
development, as well as their impact on GI ac-
tions, were highlighted by Sobaih et al. (2020). 
Additionally, Mishra et  al. (2014) emphasised 
how GHRM has an impact on ecological lead-
ership, and GI actions have a good relationship 
that has advanced sustainable development 
in  manufacturing firms. Ren  et  al. (2018) ac-
knowledged that sustainable environmental 
performance and development are achieved 
by  GHRM, which also  develops green ex-
ercises and GI  actions. Furthermore, it  has 
been suggested by  several previous studies 
(Khan et  al., 2024) that companies that use 
GHRM and GI actions are very successful and 
respond to  customers rapidly. Consequently, 
the following is the research hypothesis:

H4: GHRM  moderates the  relationship 
between ecological leadership and green 
innovation actions.

In a summary of the circular economy, Mar-
rucci et al. (2023) found a correlation between 
performance outcomes and GHRM  prac-
tices. Their results point to  the  potential for 
GHRM  in  high-performing companies to  turn 
into an  exclusive practice. The  importance 
of GHRM initiatives and their connection to eco-
logical leadership and circular economy were 
also  proven by the  study (Del  Giudice et  al., 
2018; Dibia et  al., 2020). Additionally, Popović 
(2020) went into detail about the  connections 
with sustainable circular economy and the good 
relationship between green HRM practices and 
the  green environmental approach. According 
to Sassanelli et al. (2019), these investigations 
supported the  methodical relationship between 
circular economy, HR practices, and GHRM for 
firms. D’Adamo (2019), underlined the connec-
tion between human practices and the prospects 
of sustainable performance. As stated by Chau 
et  al. (2024), and other environmentally con-
scious organisations, the  circular economy 
is actually the  closed-loop architecture that 
manufacturing companies have embraced for 
the post-consumption phase with GHRM  prac-
tices. In  response to  social injustice, climate 
change, and worldwide limits of natural resourc-
es, sustainable development has produced a re-
lationship between GHRM and circular economy 
(Khan et  al., 2024). Green human resource 
management incorporates environmental prin-
ciples into human resource practices, promoting 
a  workforce that is environmentally aware and 
encouraging behaviors that support ecological 
leaders to promote the circular economy, which 
are valuable, rare, and unique resource for 
achieving a sustainable goal, as stated by the re-
source-based view theory. RBV theory advocates 
for harmonizing GHRM  and circular economy 
approaches to  meet stakeholder requirements, 
thereby boosting employee well-being, customer 
retention, and environmentally sustainable prac-
tices. Aligning strategies promotes a green work 
environment, enhances environmental results, 
and develops robustness within the manufactur-
ing industry (Awan et  al., 2023; Elshaer et  al., 
2024). So GHRM is important for the employees 
and managers to give them training on recycling 
and reusing waste while using the  resources 
in  a  well-mannered way. Therefore, the  scien-
tists hypothesize that: 

H5: GHRM  moderates the  relationship 
between ecological leadership and circular 
economy.
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Therefore, Fig.  1 serves as  the  basis for 
the theoretical framework that follows.

2	 Methodology
2.1 Sampling and data collection
Pakistan’s industry is particularly sensitive 
to changes in the internal working environment, 
making the context of small and medium-sized 
firms crucial (Awan et  al., 2019). Accord-
ing to  Dulock (1993), the  study’s descriptive 
research plan was centred on  outlining and 
evaluating the hypotheses. Therefore, the pres-
ent study used primary data for analysis (Hox 
& Boeije, 2005). In this study, simple probabil-
ity random sampling technique was used. This 
makes it possible to  choose a  sample from 
any member of  the  target population (Olken 
&  Rotem, 1995). Data were gathered using 
the  survey questionnaire technique, which in-
cluded a 7-point Likert scale (Harkness et al., 
2004). SMEs in Pakistan’s manufacturing indus-
try were, hence, the study’s target group. Using 
a Google form, managers of the SME business-
es that served as informants provided the data. 
A  total of  400  questionnaires were distributed 
and 300 data was collected from medium-sized 
firms. Ultimately, 234 samples were accepted, 

and 66  were discarded because of  missing 
data. Data analysis techniques including con-
firmatory factor analysis, measurement model 
evaluation, structural model assessment, 
moderation analysis (interaction terms) and 
mediation analysis (indifference effect), were 
performed using Smart PLS software.

2.2	 Measures
Every measurement used in the research was 
modified from earlier research and measure 
all items on  7-point Likert scale. Ecological 
leadership has 5-items adapted from Bass 
(1985). The GHRM consisted of thirteen items, 
drawn from Renwick et  al. (2013) and Sun 
et al. (2007). In a similar vein, GI actions has 
3-items, adapted from Zhang et  al. (2015). 
Ten components that were modified from Zeng 
et  al. (2017) made up the  circular economy. 
Sustainable performance has 6-items adapted 
from Le et al. (2024). Furthermore, the research 
employed control variables such as the number 
of employees, respondent age, company age, 
management level, and educational attainment. 
The data was collected from the manufacturing 
firms having a  minimum of 500–1,000  em-
ployees. Smaller companies or  teams may 

Fig. 1: Theoretical framework

Note: Blue arrows show mediation and moderation effects.

Source: own
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exhibit distinct behavior compared to  larger 
ones as a result of limited resources or varying 
levels of  organizational hierarchy. Accounting 
for these variations guarantees that results 
are not skewed by the dimensions of the enti-
ties being studied. To verify the scale reliability, 
the survey questionnaires were also pre-tested 
on  a  small sample of  the  intended population 
before conducting a full-scale study.

3	 Results
Ali et al. (2018), recognized as a cutting-edge, 
versatile, and adaptive measuring tool is par-
tial least squares structural equation modeling 
(PLS-SEM). Similarly, PLS-SEM was recom-
mended for widespread use in  the  analysis 
by Hair et al. (2011) and Ringle et al. (2009). 
However, when it comes to  minimal require-
ments for data and data normality, PLS-SEM 
is also quite appropriate (Joseph et al., 2022). 
For  assessment and hypothesis estimation, 
the  study, therefore, used Smart  PLS. It  is 
advised to  use a  two-step approach, which 
is ideal for social science research, when 
summarising and emphasising the  findings. 
Convergent validity and discriminant valid-
ity evaluation procedures are used in the first 
phase to  deploy measurement model value 
through confirmatory factor investigation. 
In  the  following stage, path analysis (di-
rect relationship), indirect effect analysis 

(mediation), and interaction term assessment 
(moderation) are used by the structural model 
valuation (SEM).

3.1	 Common method bias
The  data used in  the  research was provided 
by a few selected SMEs in Pakistan. It is advised 
to conduct collinearity test in this case to confirm 
that the  dataset’s collinearity continues in  light 
of  the previously supplied information, as  there 
may be standard method bias. According to Kock 
(2015), if  a  score more than 3.3 indicates that 
there may be  collinearity issues with the  data. 
The  findings of  this study showed that there 
were no common biasness problems in the da-
taset, as indicated by the collinearity test score 
being less than 3.3. Harman’s single-factor test 
was employed to tackle this issue. The KMO was 
above the accepted value at 0.908, and Bartlett’s 
test of sphericity was also statistically significant 
(Field, 2013; Kaiser, 1974), indicating the exclu-
sion of common source bias.

3.2	D ata normality and descriptive 
statistics

Generally, PLS-SEM pays less attention to data 
normality, which is indicative of a non-paramet-
ric tool. In order to ensure that the data are normal 
(Hair et al., 2007), highlighted that only inferen-
tial statistical tests should be performed. Many 
methods, including histogram plots, kurtosis, 

Sr. Construct Mean SD SK KU 1 2 3 4 5 6 7 8 9

1 EL 2.870 1.102 0.169 −0.345 1

2 GHRM 3.176 1.020 0.133 −0.148 0.271** 1

3 GIA 2.523 1.150 0.750 0.143 0.359** 0.185** 1

4 CE 2.588 0.909 0.044 −1.197 0.480** 0.246** 0.416** 1

5 SP 3.074 1.181 0.169 −0.784 0.488** 0.475** 0.441** 0.524** 1

6 Education 2.509 0.517 −0.221 −1.518 0.072 0.202** 0.109 0.119 0.203** 1

7 Firm size 1.295 0.465 1.033 −0.591 −0.019 0.052 0.050 0.050 0.100 −0.019 1

8 Firm age 4.295 2.141 0.080 −0.819 0.158* −0.032 0.142* 0.063 0.032 0.158 −0.032 1

9 Team size 4.556 0.905 −1.819 2.316 −0.010 −0.166* −0.025 0.051 −0.052 −0.010 −0.166* −0.025 1

Note: EL  –  ecological leadership; GHRM  –  green human resource management; GIA  –  green innovation actions; 
CE – circular economy; SD – standard deviation; SK – skewness; KU – kurtosis; ** correlation at 0.01 level of signifi-
cance; * correlation at 0.05 level of significance.

Source: own

Tab. 1: Descriptive statistics and data normality
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and skewness, are used to establish the normal-
ity of the data (Munro, 2005). The data in Tab. 1 
is considered normal when it  meets the  data 
normality criteria, which extends from −2 to +2. 
Tab.  1 illustrates how the  data is consistently 
dispersed for SMEs. The descriptive statistical 
analysis for SMEs utilising different averages 
and the  standard deviation is also highlighted 
in Tab. 1. A correlation analysis was also per-
formed to  confirm that the  constructs were 
mutually associated. The findings showed that 
correlation outcomes are acceptable for SMEs 
and range from −1 to +1 (Godfrey, 1988). Thus, 
PLS-SEM was used to  perform additional 
inferential statistics.

3.3	 Measurement model assessment
The  validity and reliability of  the  items are 
confirmed by the measurement model assess-
ment, which is evaluated using convergent and 
discriminant validity. Factor loading, average 
variance extracted (AVE), and composite reliabil-
ity (CR) are assessed in  order to  demonstrate 

the convergent validity, which is carried out using 
a confirmatory factor analysis technique. Factor 
loading levels are more significant than  0.50 
(Tab. 2). According to Hair et al. (2017), the load-
ing values for both SMEs are legitimate and 
appropriate. However, CR  is used to  illustrate 
reliability. According to  Hair  Jr  et  al. (2014), 
the  acceptable threshold should be  greater 
than  0.70. According to  a  method proposed 
by Hair Jr et al. (2014), items with loadings rang-
ing from 0.40 to 0.70 should be eliminated from 
evaluation if deleting the observed variable could 
increase the composite reliability in the reflective 
scales. As a result, due to the higher AVE values, 
item  CE10 of  the  circular economy has been 
abolished. Factor loadings, CR, and AVE com-
putations will be greater than the recommended 
cut-off values if certain components are removed. 
CR  values are significant and appropriate for 
SMEs, as Tab. 2 demonstrates. In a similar vein, 
AVE presents internal validity. Tab. 3 shows that 
significant or acceptable AVE values for SMEs 
are larger than 0.50 (Cheung & Wang, 2017).

Constructs Items FL CR AVE

Ecological leadership

EL1 0.836

0.906 0.659
EL2 0.855
EL3 0.796
EL4 0.826
EL5 0.741

Green human resource 
management practices

GHRM1 0.784

0.938 0.539

GHRM2 0.741
GHRM3 0.798
GHRM4 0.726
GHRM5 0.761
GHRM6 0.692
GHRM7 0.712
GHRM8 0.761
GHRM9 0.745
GHRM10 0.643
GHRM11 0.783
GHRM12 0.712
GHRM13 0.669

Tab. 2: Confirmatory factor analysis (convergent validity) – Part 1
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Additionally, the  heterotrait-monotrait 
criteria (HTMT) are used to emphasise the ex-
amination of  discriminant validity. According 
to Kline (2012), construct values less than 0.85 

signify that the variables’ validity is acceptable. 
The  HTMT  requirements for the  constructs 
are less than  0.85 and significant, as  Tab.  3 
demonstrates.

Constructs Items FL CR AVE

Green innovation  
actions

GIA1 0.869
0.908 0.767GIA2 0.897

GIA3 0.861

Circular economy

CE1 0.762

0.929 0.593

CE2 0.739
CE3 0.754
CE4 0.772
CE5 0.764
CE6 0.829
CE7 0.741
CE8 0.783
CE9 0.781

Sustainable  
performance

SP1 0.785

0.897 0.594

SP2 0.723
SP3 0.785
SP4 0.753
SP5 0.816
SP6 0.757

Note: FL – factor loading; CR – composite reliability; AVE – average variance extracted.

Source: own

Constructs EL GHRM GIA CE SP

EL

GHRM 0.305

GIA 0.418 0.209

CE 0.543 0.272 0.475

SP 0.562 0.527 0.518 0.658

Note: EL  –  ecological leadership; GHRM  –  green human resource management; GIA  –  green innovation actions; 
CE – circular economy.

Source: own

Tab. 2: Confirmatory factor analysis (convergent validity) – Part 2

Tab. 3: HTMT ratio
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3.4	 Structural model assessment
The  structural model (PLS-SEM) assessment 
includes path analysis, mediation, moderation, 
and slope analysis. The  framework of  SP for 
SMEs (Gudergan et  al., 2008) incorporates 
the  validation of  models and the  verification 
of  hypotheses. Moreover, the  validation of  β, 
standard error (SD), and t-values reflects 

the  authenticity of  the  hypothesis. The  values 
of t  > 1.495 and p < 0.05 suggest that the hypo
theses are accepted. The relationships between 
the variables in the hypotheses in the scenarios 
of direct, indirect, and moderation impact on SP 
were supported by Tab. 4, Fig. 2. The findings 
demonstrated that practically every hypoth-
esis has strong support, else one moderation. 

Hypothesis Relationship β SD t Decision
H1 EL → SP 0.262 0.064 4.121 Supported

H2 EL → GIA → SP 0.072 0.025 2.812 Supported

H3 EL → CE → SP 0.140 0.034 4.130 Supported

H4 EL * GHRM → GIA 0.144 0.067 2.154 Supported

H5 EL * GHRM → CE 0.101 0.067 1.496 Not Supported

Note: EL  –  ecological leadership; GHRM  –  green human resource management; GIA  –  green innovation actions; 
CE – circular economy.

Source: own

Tab. 4: Path analysis (structural equation modelling)

Fig. 2: Structural equation modelling

Source: own

 

 

Fig.2 Structural equation modeling 
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As a result, the findings demonstrated the  fol-
lowing relationships: EL  with  SP for  SMEs 
(β = 0.262; t = 4.121), hypothesis H1 supported 
and mediation of  GIA  between  EL and  SP 
(β  =  0.072; t  =  2.182), H2  supported and for 
second mediation with CE between EL and SP 
(β  = 0.140; t  =  4.130), H3  supported. As  well 
as  for moderation analysis of  GHRM  be-
tween EL and GIA (β = 0.144; t = 2.154), H4 is 
supported, and for other moderation analysis 
of  GHRM  between  EL and  CE (β  =  0.101; 
t = 1.696), H5 is not supported as the t-value is 
less than 1.90.

Conclusions and discussion
This study applied the SEM method to explore 
ecological leadership in  circular economy and 
sustainable manufacturing. This study examined 
ecological leadership’s impact on  sustainable 
performance. The study further examined how 
green human resources management practices 
influenced the green innovation and the circular 
economy on Pakistan’s manufacturing sectors’ 
sustainability. Ecological leadership positively 
impacts sustainable performance. The  results 
showed that all factor loadings, composite reli-
ability (CR), and average variance extracted 
(AVE) met the  required standards, thereby 
validating the construct’s validity and reliability, 
and the hypothesis testing results also strongly 
supported the proposed model, which exhibited 
statistically significant and positive correlations 
between the variables else one. This discovery 
adds to the existing research on this connection 
in other contexts. Top managers who effectively 
implement environmental practices can suc-
cessfully balance the demands of other finan-
cial stakeholders and environmental protection 
for sustained economic growth (Kim  &  Step-
chenkova, 2018). Green innovation actions 
mediate the  relationship between ecological 
leadership and sustainable performance. Ac-
cording to  previous findings in  manufacturing 
firms by Aldieri et al. (2019), ecological leader-
ship is positively associated with sustainable 
performance through making environmental 
conservation a top priority and business value. 
The  association established by  Roh et  al. 
(2021) between green innovation initiatives and 
a greener organization supports the proposition 
that adopting eco-friendly practices is promoted 
by such initiatives. The circular economy’s influ-
ence on  ecological leadership promotes sus-
tainable performance (H3). The study’s findings 

provide evidence for the  positive association 
between ecological leadership and sustainable 
performance (Obeidat et al., 2023). H4 reveals 
how GHRM  practices contribute to  green in-
novation actions and enhance sustainable per-
formance in manufacturing firms, in alignment 
with Elsamahy et  al. (2023) research. Green 
human resource management techniques pos-
itively reduce the negative effect of environmen-
tal management on  sustainable performance 
(O’Donohue &  Torugsa, 2016). This finding 
strengthens the assertions of other researchers 
(Bhatti et al., 2022) that green HRM practices 
promote sustainability via green innovation 
actions and programs. This study introduces 
a  novel link between ecological leadership 
and circular economy through the  moderate 
role of  GHRM  practices in  hypothesis  H5. 
In the manufacturing sector of developing coun-
tries, the circular economy is a novel concept. 
So, the hypothesis was not supported. Our find-
ings are in line with the previous research (Dhir 
et  al., 2021). In  several emerging economies, 
particularly in  Pakistan, the  circular economy 
remains a  developing concept. Insufficient in-
frastructure, resources, and government back-
ing may impede its integration, thus lessening 
the importance of GHRM as a moderator.

Theoretical contribution. This study 
significantly contributes to  the  literature and 
theory. First, by doing extensive data research, 
this study advances our understanding of green 
projects. The main focus is that manufacturing 
companies may fully utilise GI actions and CE 
by  implementing GHRM  practices, especially 
if  they depend more on  sustainable perfor-
mance. Second, we  propose that company 
resources, as  shown in  ecological leadership 
and GHRM  practices, affect firm green in-
novation actions and circular economy, which 
in  turn affect sustainable performance, based 
on  RBV  theory. Likewise, the  research has 
established a  unique relationship with the  re-
source-based view theory. Its application gave 
Pakistani small and medium-sized businesses 
in  the  manufacturing industry a  competitive 
edge in the CE framework. The study identifies 
a moderating role for GHRM practices in the re-
lationship between ecological leadership and 
GI  actions, specifically in  the  context of  small 
and medium-sized businesses. The  study 
emphasizes the  role of  GHRM  practices 
in strengthening the relationship between eco-
logical leadership and CE, notably for small and 
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medium-sized enterprises. In  the  agenda for 
improving CE in  the  21st  century digitalization 
era. All of the study’s constructs are essentially 
strategic environmental toolkits that provide 
researchers additional avenues to pursue.

Practical implications. The study has prac-
tical ramifications in addition to theoretical ones. 
This study, focusing on circular economy perfor-
mance and UN sustainable development goals, 
particularly benefits small and medium-sized 
manufacturing enterprises. Ecological leader-
ship and green innovation activities are crucial 
for achieving sustainable performance. We pro-
pose that managers should take into account 
the  impact of  integrating green innovation into 
operations. GHRM  produces a  fundamental 
change in  GI, which is why managers need 
to understand that GI includes product sharing, 
recycling, repairing, reusing, and remanufactur-
ing. Our research suggests that in order to gen-
erate GI and CE, practitioners should talk about 
the operational level responsibilities of environ-
mental leaders and GHRM. The study’s appli-
cation, efficacy, implementation, efficiency, and 
functionality of CE in the manufacturing sector 
make it crucial. By developing a strategic envi-
ronmental toolbox, the study would assist in cre-
ating a green HR environment and boost CE. 
It  would also  help provide the  foundation for 
policy texts. The study’s conclusion, therefore, 
provides senior management in  the  textile 
industry with enlightening guidance on  how 
to deviate from conventional HR practices and 
emphasize GHRM as a way to advance the in-
terests of  the  company and the  community. 
The research aims to enable managers of com-
parable small and medium-sized firms to  ef-
fectively convey the significance of the circular 
economy and its environmental conservation 
implications. This study can enhance the  ef-
fectiveness, practicality, safety, and productivity 
of CE programs for SME employees. The cur-
rent study, due to its emphasis on environmen-
tal safety, is suitable for waste recycling, repair, 
reuse, and remanufacturing.

Future direction and limitations. The 
study includes both theoretical and practical 
implications, the research has some limitations, 
and offers of  recommendations for the  future. 
Pakistan and other developing economies are 
the  subject of  the  current study. However, for 
comparison, future studies need to concentrate 
on developed economies under CE conditions. 
The  current study, which focuses on  SMEs, 

is significant for businesses in the industry. Ac-
cording to this, future research should be done 
with a focus on different industrial sectors in dif-
ferent companies in order to achieve more com-
prehensive results. The current study focused 
on the moderator roles of GHRM practices and 
the  mediator function of  GI  actions and  CE 
to emphasise the distinct conceptual structure 
of ecological leadership about the sustainable 
performance. As  a  result, in  order to  expand 
on  new links, further research should focus 
on  different methodology approaches. should 
be conducted employing other criteria and dif-
ferent industries, such as moderating major data 
investment. Future research in GHRM and CE 
should integrate knowledge management 
practices. Future research could also examine 
the  mediating influence of  pro-environmental 
consciousness and socially responsible ac-
tions in  the  context of  GHRM  adoption and 
sustainable outcomes.
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Appendix

Discriminant validity – Fornell-Larcker criterion 

Constructs EL GHRM GIA CE SP

EL 0.819

GHRM 0.496 0.778

GIA 0.302 0.271 0.701

CE 0.496 0.499 0.509 0.752

SP 0.354 0.435 0.253 0.472 0.836

Note: EL  –  ecological leadership; GHRM  –  green human resource management; GIA  –  green innovation actions;  
– circular economy.

Source: own

Tab. A1: Fornell-Larcker criterion


