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Abstract
The escalation of regulatory obligations in order to reshape and implement eco-friendly operations make it essential for firms 
to execute the related strategies and enhance their position in a competitive market. Scholars and practitioners, thereby, have 
aligned their search in the area of sustainability to get to know regarding activities that might improve the outcomes of busi-
ness practices. To contribute in a particular area, the study attempts to explore the critical role of knowledge management, 
technological advancement, and green supply chain (SC) management on SBP in the presence of a moderator—leadership. 
China is used as a study sample, and the study model was evaluated through structural equation modelling. Statistical find-
ings indicate that knowledge management, technological advancement, and green SC management have a positive influence 
on SBP in China. The findings reveal that leadership support significantly moderates knowledge management, technological 
advancement, green SC management, and SBP in China. These outcomes guide regulators in making regulations related to 
sustainable performance using the best practice of SC, technology advancement, and knowledge management.

Keywords  Knowledge management · Technological advancement · Green supply chain management · Leadership support · 
Sustainable business performance
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Introduction

Firms nowadays face this obligation to satisfy the customer 
needs in order to improve their ranking and remain com-
petitive in this hyper-competition age. Organizations that 

perform better, as evidenced by the features of their products 
and the caliber of their services, rank higher (Agrawal et al. 
2021). However, the situation is slightly more complex in 
the modern era, as consumers take into account other factors 
than just the quality of goods and services offered in the mar-
ket. They are aware of environmental issues and understand 

Responsible Editor: Arshian Sharif

 *	 Thi Thu Hien Phan 
	 phanthuhien@ftu.edu.vn

	 Shieh‑Liang Chen 
	 peterchen@asia.edu.tw

	 Yu‑Sheng Su 
	 sgipost@msn.com

	 Bushra Tufail 
	 bushratufail@yahoo.com

	 Vu Trong Lam 
	 lamvutrong9@yahoo.com

	 Thanh Quang Ngo 
	 thanhnq@ueh.edu.vn

1	 Department of Business Administration, Asia University, 
500, Lioufeng Rd., Wufeng, Taichung 41354, Taiwan

2	 Department of Public Administration, University of Karachi, 
Karachi, Pakistan

3	 Communist Review, Hanoi, Vietnam
4	 Faculty of Accounting & Auditing, Foreign Trade University, 

Hanoi, Vietnam
5	 Present Address: School of Government, University 

of Economics Ho Chi Minh City (UEH), 
Ho Chi Minh City 72407, Vietnam

6	 Research Group Public Governance and Developmental 
Issues, University of Economics Ho Chi Minh City (UEH), 
Ho Chi Minh City 72407, Vietnam

/ Published online: 15 March 2023

Environmental Science and Pollution Research (2023) 30:56654–56669

1 3

RETRACTED A
RTIC

LE

http://crossmark.crossref.org/dialog/?doi=10.1007/s11356-023-26304-x&domain=pdf
http://orcid.org/0000-0002-9309-8718
http://orcid.org/0000-0001-8357-1957


the value of social welfare. Therefore, firms must take into 
consideration the way their business affects their surround-
ings and the welfare of those who interact with them. So, in 
today’s market, in order to be successful, organizations must 
achieve sustainable business performance (SBP) (Haseeb 
et al. 2019a, b). When businesses plan and carry out opera-
tions in a way that meets both their needs and the expecta-
tions of consumers and stakeholders without compromising 
the needs of future generations, they achieve SBP. Social, 
environmental, and financial performance are the three pil-
lars of SBP which are related to each other (Wirsbinna and 
Grega 2021).

Various contemporary studies conclude that natural 
resource conservation is one of the most pressing goals to 
address the heating issue of the current era: global warming 
and environmental degradation. As of now, manufacturers 
also consider a dire need of sustainable practices that could 
reduce the ecological deficit and have the potential to reap as 
much economic benefits. However, due to globalization, it 
appears to be a real challenge. Advancement in technology in 
the present environment has accelerated industrial procedures 
to bombard the businesses with heterogeneous data. Although 
it looks simple, the unleashed potential is still a next-level 
challenge for a firm to leverage the tapped technology and 
extract the meaningful information to make wiser choices that 
can be a big contribution towards sustainable performance 
(Hartani et al. 2021; Chien et al. 2021; Shibli et al. 2021).

SBP is influenced by knowledge management, techno-
logical advancement, and green supply chain (SC) man-
agement. Effective knowledge management is useful for 
meeting environmental and social objectives by raising the 
quality of information about resources of various types, 
resource allocation procedures, operational processes, mar-
keting techniques, etc. Improvement in environmental and 
social performance because of efficient knowledge manage-
ment assures SBP (Demir et al. 2021; Jermsittiparsert 2021). 
When technologies or applied sciences become more accu-
rate, reliable, precise, powerful, efficient, or capable, this is 
referred to as technological advancement. Increasing tech-
nological advancement and the adoption of such advanced 
technologies enhances firms’ capacities to fight environmen-
tal and social issues, hence SBP can be attained (Song et al. 
2019). Any sustainable network of businesses is referred 
to as a green SC. The purpose of green SC management 
is to reduce environmental impacts throughout the product 
life cycle. The effective execution of green SC management 
enables integrated firms to overcome environmental prob-
lems and thereby smooth their operations, maintaining the 
quality of products and improving marketing levels. Hence, 
green SC management enhances sustainability in business 
performance (Ojogiwa 2021; Tseng et al. 2019).

China is the largest country in the world in terms of 
population. It has an industrialized economy with a 

middle-class income. It has the second-biggest nominal 
gross domestic product (GDP) and the largest purchasing 
power parity. In 2022, China’s nominal GDP is projected 
to be $19.91 trillion, while the purchasing power parity is 
$30.38 trillion. The economic growth rate is predicted to 
decline from 8.5 to 4.3% in 2022 (Ainou et al. 2022; Muh-
mad and Muhamad 2021). One of China’s most important 
industries is manufacturing, which contributes 27.44% of 
GDP and accounts for 95% of all exports. Because of grow-
ing environmental issues and resource scarcity, the Chinese 
government puts pressure on industries to reduce the envi-
ronmental problems created by their activities. To promote 
economic development without sacrificing ecological and 
social welfare, the Chinese government has developed 
industry-related policies, rules, and laws with the goal of 
establishing eco-industrial parks, a circular economy, and 
enhancing energy saving and pollution reduction  (Chien 
et al. 2022a; Bai et al. 2022; Xu et al. 2020).

One of the main goals of such programs is to encourage 
the implementation of novel environmental management 
techniques in the manufacturing sector. However, recent 
laws and regulations are frequently optional in nature or 
place a strong emphasis on funding trial projects. Officials 
from the government are not aware whether these regulations 
prompt manufacturers to employ environmental manage-
ment practices or whether ESPR objectives are met (Chien 
et al. 2022b; Zhan et al. 2018). Usually, a range of organiza-
tional practices are used to achieve national environmental 
goals and objectives, but, due to the variety of reactions, it is 
anticipated that issues may occur. Smaller businesses might 
be reluctant to give responses, for example, if they are dubi-
ous about the economic and environmental advantages that 
governments seek. Chinese businesses which have taken on 
green SC management recognize it as a management tech-
nique to boost productivity while having a smaller negative 
impact on the environment. Green SC management incorpo-
rates environmental considerations into product flows, both 
inside and outside organizational boundaries (Chien 2022a; 
Li et al 2019).

To create sustainability in economic development and 
firm-level performance, the Chinese government is taking 
steps, including economic policies and environmental laws. 
However, the country has not won ground in this regard. 
Environmental pollution and societal problems are primarily 
brought on by the manufacturing sector, preventing the state 
from achieving sustainable economic growth. In order to 
improve the manufacturing sector’s business performance, it 
is critical to analyze sustainability. The current study fulfills 
this need by focusing on manufacturing companies’ SBP 
(Chien et al. 2022b; Zhang et al. 2019a, b). The aim of the 
study, thereby, is to explore the impacts of knowledge man-
agement, technological advancement, and green SC manage-
ment on SBP in the presence of leadership as a moderator.
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Although several previous studies discuss sustainability 
in firm-level performance, the current study makes a sig-
nificant literary contribution. Firstly, many previous studies 
talk about the role of knowledge management, technological 
advancement, and green SC management in SBP. But none 
make a simultaneous analysis of these factors and their rela-
tionships. This study removes this literary gap by analyzing 
the relationships between knowledge management, techno-
logical advancement, and green SC management with SBP 
in a single survey. Secondly, past literature mostly analyzes 
the relationship between leadership support and SBP only. 
The current study examines leadership support as a modera-
tor between knowledge management, technological advance-
ment, green SC management, and SBP. Thirdly, in preceding 
literature, very few authors address the role of knowledge 
management, technological advancement, and green SC 
management in SBP in China. The present research looks 
for the impacts of knowledge management, technological 
advancement, and green SC management on SBP, removing 
this literary gap (Chien 2022b).

The remaining paper is structured into 4 sections. The lit-
erature review establishes hypotheses regarding the nexus of 
knowledge management, technological advancement, green 
SC management, leadership support, and SBP by analyzing 
past studies. The methodology, data collection, results, and 
validity are presented in comparison with previous literature 
for confirmation. There follows a discussion, study implica-
tions, a conclusion, and limitations.

Literature review

Theoretical foundation

Existing literature on green strategies by manufacturing 
firms all over the globe have considered a variety of per-
spectives to have the successful implementation (Dinh et al. 
2022; Duong et al. 2022). Among those, the perspective 
focusing on the personal-level approach is quite intrigu-
ing as it critically makes emphasis on leadership quali-
ties and administrators’ roles that help firms to formulate 
broader-level strategies. Another perspective examines the 
synchronization among “developed strategic plans, underly-
ing operational procedures, functional management struc-
tures and organizational cultures” as the combined effect 
of stated factors deviates the firm performance via strategic 
fit reasoning (Huang et al. 2022; Kamarudin et al. 2021). 
Besides these, there is another perspective which introduces 
a resource-based view and explains that firms decipher their 
strategic capabilities and resources which are rare, unique, 
and unable to imitate. These valuable capabilities help firms 
to achieve sustainable competitiveness (Lan et al. 2022; Lin 
et al. 2022). The resource-based view of a firm has been 

utilized widely by environmental and knowledge manage-
ment researchers to elaborate atypical views on strategy 
development and highlights its essentiality in business 
performance. The natural RBV is a modified form of RBV 
and is based on the principle that the competitiveness of an 
organization relies on its association with natural environ-
ment and firms makes emphasis on the environmental effect 
of firm’s resources that are derived from resource base. 
NRBV is different from institutional theory as institutional 
theory considers green practices as “a response to organi-
zational desire for credibility and fear of regulatory punish-
ment” (Liu et al. 2022; Moslehpour et al. 2022a, 2022b). 
Whereas, NRBV focuses on the capacity of a firm through 
which it formulates valuable strategic plans on the basis of 
its unique resources. Various studies have established that 
RBV is tied to a knowledge-based view which articulates 
that intellectual capital seems to be inimitable resources and 
a driver of productive growth. The knowledge-based view 
explains that the principal aim of a firm is to harmonize the 
specialized expertise and knowledge which is present among 
workforce and business associates and combine it together to 
form a unique capability. According to the said logic, these 
effective capabilities of a firm not only improve the reputa-
tion of a firm but also improves the sustainable performance 
of a firm. In the light of these arguments, NRBV theory is 
the best fit to explain the proposed model which aims to 
examine the impacts of knowledge management, technologi-
cal advancement, and green SC management, along with the 
moderator of leadership support, on SBP (Moslehpour et al. 
2022c; Nguyen et al. 2021).

As discussed, in order to make a contribution to the sus-
tainable growth of a country, businesses must not only focus 
on increasing economic performance, as measured by out-
put, profitability, and value, but need to enhance the sustain-
ability of their economic performance. Businesses must not 
only achieve their financial objectives but also demonstrate 
improved social and environmental performance (Ch’ng 
et al. 2021; Phuoc et al. 2022). Knowledge management pro-
vides quality information to firms and enables them to make 
decisions that lead to higher productivity and profit, while 
assuring environmental sustainability and social welfare. 
Effective decision-making helps achieve business sustain-
ability (Ferreira et al. 2018; Quynh et al. 2022). Technologi-
cal advancement is innovation in technologies and techni-
cal processes which lead to more efficiency, capability, and 
productivity. This helps overcome negative business impacts 
on the environment while maintaining stakeholder interests 
and profit (Bednar and Welch 2020; Sadiq et al. 2022a). 
Green SC management is a corporate structure that connects 
related companies to achieve green goals. It relates to all 
matters among the integrated firms and is an accelerator of 
firms’ progress towards SBP (Kazancoglu et al. 2018; Zhao 
et al. 2022). In the existing literature, there is a great deal of 
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discussion on the relationship between knowledge manage-
ment, technological advancement, green SC management, 
leadership support, and SBP.

Knowledge management and sustainable business 
performance

Knowledge management is the administration of all aspects 
of information in an organization, including acquisition, 
sorting, processing, storing, and transferring information 
(Sapta et al. 2021; Sadiq et al. 2022b). Knowledge is vital 
to firms making decisions while responding to shifts in the 
economy, business strategies, and stakeholder requirements. 
Knowledge management is not only helpful for accelerat-
ing economic performance but also creates consistency by 
improving environmental and social performance (Akram 
et al. 2019; Sadiq et al. 2022b). Abbas et al. (2020) inves-
tigate the influence of knowledge management on SBP, 
using a stratified random sampling data collection method, 
taking data from SMES in the garment industry in Gujran-
wala and Lahore. They employ structural equation model-
ling (SEM) to check hypothesized relationships and reveal 
that knowledge management enhances firms’ knowledge 
about resources, including technological resources, energy 
resources, and operational resources. With this knowledge, 
environmental and social performance increases, which is a 
sign of SBP. Di Vaio et al. (2021) examine knowledge man-
agement, business governance, and SBP. For their bibliomet-
ric research, the authors use 46 papers from the past three 
decades (1990–2020). The study posits that, when knowl-
edge management works effectively, firms have the capacity 
to govern all business matters efficiently. Business sustain-
ability can be attained by reducing environmental and social 
consequences. Hence, we consider the following hypothesis:

H1: Knowledge management has a positive impact on 
SBP.

Technological advancement and sustainable 
business performance

Technological advancement has the potential to influence 
business and the sustainability of business performance (Lit-
vinenko 2020; Sadiq et al. 2023a). Kamble et al. (2020) iden-
tify the relationship between technological advancement and 
green innovation with SBP in the hotel industry by taking data 
from 183 hotels in Malaysia. The partial least squares method-
ology is applied for the empirical analysis. The study explains 
that technological advancement is useful for green innovation 
practices and SBP. Chege and Wang (2020) investigate tech-
nological innovation, environmental sustainability, and SBP, 
taking data from 204 small businesses in Kenya. Hierarchical 
regression models are employed for the analysis. The study 

claims that, when there is technological advancement and 
many eco-friendly technologies come to hand, firms can adopt 
eco-innovation and accelerate the progress to SBP. Fernando 
et al. (2019) study the interrelationships between technology 
firms’ green growth, eco-friendly innovation, and SBP. The 
empirical testing uses both postal and online questionnaire 
surveys of 95 firms in Malaysia. The data analysis uses SEM, 
with PLS used to extract results. The study reveals that green 
growth in technological firms enables other firms to imple-
ment eco-innovation and, thereby, enhances sustainability in 
business performance. On the basis of the above discussion, 
the following hypothesis is suggested:

H2: Technological advancement has a positive impact on 
SBP.

Green SC management and sustainable business 
performance

Green SC management aims to ensure environmentally-
friendly economic activity by a group of firms bound in a 
chain (Sadiq et al. 2023b; Zaid et al. 2018). Several eco-
friendly regulatory practices, such as green procurement, 
green supply, green manufacturing, eco-friendly warehous-
ing, and green transportation, are used to meet green SC 
management goals. The effective implementation of these 
practices enables firms to put their own eco-friendly strat-
egies into practice and successfully achieve sustainable 
performance (Cankaya and Sezen 2018; Tan et al. 2021). 
Kumar et al. (2019) say that, if green SC management is 
functioning well, the businesses at various chain nodes are 
helped to reduce toxic waste and use better quality materi-
als, renewable energy sources, and efficient technologies. 
When firms succeed in reducing environmental concerns, 
they can achieve SBP. Wang et al. (2020) examine the role of 
green SC management in SBP employing the input–output 
modelling approach and data envelopment analysis (DEA) 
technique. The data come from manufacturing firms in 16 
top economies over the period 2005–2014. The study reveals 
that manufacturing firms, among the economic sectors, emit 
the most environmental pollution. Manufacturing firms 
adopting green SCs, could eliminate about 40% of polluting 
emissions and have better chances of attaining SBP. Hence, 
we consider the following hypothesis:

H3: Green SC management has a positive impact on SBP.

Supportive leadership’s moderating role 
between knowledge management and sustainable 
business performance

Shahzad et al. (2020) examine the relationship between sup-
portive leadership, knowledge management, and SBP, using 
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a cross-sectional design and data from 475 respondents in 
multinational firms in the manufacturing industry of Paki-
stan. The study shows that supportive leadership improves 
knowledge management outcomes. Effective knowledge 
management is helpful for achieving SBP. Iqbal et al. (2020) 
state that, when a team leader shows concern for employees 
and gives them due respect, the employees, in turn, value 
the leader and the organization the leader represents. These 
employees perform tasks smoothly and effectively. So, 
knowledge management, which requires the cooperation of 
employees, gives better results and more effectively contrib-
utes to SBP. Abbas (2020) explores the relationship between 
supportive leadership, knowledge management, and SBP, 
in a study of medium and large firms in the services and 
manufacturing sector in Pakistani. The hypotheses are tested 
with the SEM analytical technique, showing that, as a result 
of leadership support, more effective working knowledge 
management enables firms to respond to customer require-
ments for environmentally sustainable products. Quality 
improvement in business operations leads to SBP. Based on 
the above literature, we consider the following hypothesis:

H4: Supportive leadership is a significant moderator 
between knowledge management and SBP.

Supportive leadership’s moderating role 
between technological advancement 
and sustainable business performance

Technological advancement occurs according to public and 
economic requirements. It can bring eco-innovation to an 
organization and is more convenient with supportive leader-
ship. Hence, supportive leadership builds a stronger relation-
ship between technological advancement and SBP (Iqbal 
and Ahmad 2021; Zhang et al. 2023). Çop et al. (2021) 
investigate the relationship between supportive leadership, 
technological advancement, and SBP, and find that employee 
creativity is boosted by supportive leadership, which helps 
them develop the knowledge and abilities needed to operate 
cutting-edge technologies. Additionally, new technology can 
assess and enhance a company’s sustainable performance. 
Therefore, the relationship between technological inno-
vation and long-term economic success is moderated by 
encouraging leadership. Nor-Aishah et al. (2020) explain 
that advanced business technologies have the capacity to 
fight against environmental concerns and strengthen com-
munication networks. But these technologies require specific 
cognitive and physical skills. Supportive leadership is effec-
tive in preparing employees for advanced technologies and 
using them efficiently to achieve sustainable performance 
goals. Therefore, supportive leadership improves the ability 
of technological advancement to lead to the achievement of 
SBP. The following hypothesis is presented:

H5: Supportive leadership is a significant moderator 
between technological advancement and SBP.

Supportive leadership’s moderating role 
between green sc management and sustainable 
business performance

Green SC management introduces specific green strategies 
to improve integration and promote eco-friendly business 
practices for a group of firms bound in a chain. Improved 
integration and eco-friendly practices are helpful for improv-
ing a firm’s environmental and social performance. So, green 
SC management helps firms attain SBP (Woo and Kang 
2020; Zhao et al. 2021). Saleem et al. (2020) claim that, in 
order to control enterprises through fairness in dealings and 
internal operations, green SC management creates policies 
and strategies, which organizations require effective employ-
ees to carry out. Supportive leadership is beneficial for put-
ting green SC management practices into effect. Employees 
are influenced by supportive leaders, who can inspire them 
to work towards sustainable corporate objectives. Therefore, 
green SC management ensures corporate sustainability when 
supportive leadership is applied. Yilan et al. (2022) study 
the relationship between supportive leadership, green SC 
management, and SBP using questionnaires to collect quan-
titative data from Alban Al-Youm Company in Jordan. The 
empirical analysis applies the SEM technique. The princi-
ples of green SC management, which are all ecologically 
friendly, are more likely to be followed appropriately when 
there is supportive leadership and efficient employees. On 
the basis of the above discussion, the following hypothesis 
is suggested:

H6: Supportive leadership is a significant moderator 
between green SC management and SBP.

Research methodology

This study examines the impact of knowledge management, 
technological advancement, and green SC management on 
SBP and analyses the moderating impact of leadership sup-
port on knowledge management, technological advance-
ment, green SC management, and SBP in China. The study 
applies primary data collection techniques, such as survey 
questionnaires, to collect primary data from the selected 
respondents. Knowledge management is measured by five 
items taken from Andreeva and Kianto (2012), given in 
Table 1.

Technological advancement is measured with five items 
taken from Jean et al. (2010), given in Table 2.

Green SC management is measured by ten items taken 
from Green et al. (2012), given in Table 3.
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Leadership support is measured by eight items taken from 
Imran et al. (2020), given in Table 4.

Finally, SBP is measured by seven items taken from 
Sheikh et al. (2018), given in Table 5.

The study selects the manufacturing industry in China 
as its sample, and employees of the manufacturing indus-
try who have knowledge of technology, SC, and knowledge 
management as the respondents. The employees are selected 
using purposive sampling. Surveys were distributed by mail 
and personal visits. The researchers distributed 510 sur-
veys, and 290 were received and used for analysis, giving 
a 56.86% response rate. The study employs the partial least 
squares structural equation modelling (PLS-SEM) technique 
to check the reliability and validity of the data and the con-
nections among variables, using SmartPLS software. This is 
a suitable technique that provides the best estimation (Ringle 

et al. 2015) and an effective tool capable of managing small 
and large data sets. It provides good outcomes even when 
researchers use complex frameworks (Hair Jr et al. 2020).

The study uses three predictors of SBP, knowledge man-
agement (KNM), technology advancement (THA), and 
green SC management (GSCM). The study takes leadership 
support (LS) as a moderating variable and sustainable busi-
ness performance (SBP) as the dependent variable. These 
constructs are presented in the framework given in Fig. 1.

Research findings

The study findings show convergent validity that reveals the 
correlations between the items. The convergent validity is 
checked using Cronbach’s alpha, average variance extracted 

Table 1   Measurement items for knowledge management

Item Statement Source

KNM1 “HRM practices for knowledge management.” (Andreeva 
and Kianto 
2012)

KNM2 “ICT practices for knowledge management.”
KNM3 “Our organization specifically rewards knowledge sharing with non-monetary incentives.”
KNM4 “Our organization specifically rewards knowledge creation with monetary incentives.”
KNM5 “In our organization, knowledge sharing is a component of employees’ performance evaluation.”

Table 2   Measurement items for technological advancement

Item Statement Source

THA1 “Our company uses the most advanced IT for the SC management.” (Jean et al. 2010)
THA2 “Our IT for SC management is always state-of-the-art technology.”
THA3 “Relative to our competitors, our IT for SC management is more advanced.”
THA4 “My company is always the first to use new IT for SC management in our industry.”
THA5 “In our industry, my company is regarded as an IT leader in SC management.”

Table 3   Measurement items for green Sc management

Item Statement Source

GSCM1 “Reducing transportation costs.” (Green et al. 2012)
GSCM2 “Supporting teamwork and meetings of globally distributed employees to limit their air travel.”
GSCM3 “Tracking environmental information such as toxicity, energy used, water used, and air pollution.”
GSCM4 “Green SC management practices: impact on performance
GSCM5 “Monitoring emissions and waste production.”
GSCM6 “Providing information to encourage green choices by consumers.”
GSCM7 “Improving decision-making by executives by highlighting sustainability issues.”
GSCM8 “Reducing energy consumption.”
GSCM9 “Supporting the generation and distribution of renewable energy.”
GSCM10 “Limiting carbon and other emissions. Identifying the role of IS in energy policy.”
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(AVE), composite reliability (CR), and factor loadings. The 
figures indicate that the AVE and factor loadings statistics 
are bigger than 0.50, while the CR and alpha statistics are 
larger than 0.70. These outcomes indicate valid convergent 
validity, as shown in Table 6.

The study findings show discriminant validity that reveals 
the correlations between the variables. The discriminant 
validity is checked through the Fornell-Larcker criterion. 
In Table 7, we can see that the first figure of each column 
is higher than the remaining figures, hence showing a low 
correlation among the variables.

The discriminant validity is checked using cross-loadings. 
The figures that show the association with the construct 
itself are larger than those that show linkages with other 

constructs, revealing low correlations among the variables 
(Fig. 2). This outcome indicates valid discriminant validity, 
as shown in Table 8.

The discriminant validity is checked using the heterotrait 
monotrait (HTMT) ratio. The figures in Table 9 are less than 
0.85, revealing low correlations among the variables. This 
outcome indicates valid discriminant validity.

The finding indicates that knowledge management, tech-
nological advancement, and green SC management have 
positive influences on SBP in China, and H1, H2, and H3 
are all accepted. The findings reveal that leadership support 
significantly moderates between knowledge management, 
technological advancement, green SC management, and SBP 
in China, and H4, H5, and H6 are all accepted. Table 10, 
Fig. 3, and Fig. 4 show the statistics.

Discussion

Findings exposed the positive relation of knowledge man-
agement with SBP. This is supported by the previous 
study of Zaragoza-Sáez et al. (2020), which shows that an 
improvement in the performance of knowledge management 
enables firms to acquire knowledge about changes in the 
technology being introduced in a country. Quality infor-
mation enables firms to benefit from technologies that are 
useful for undertaking eco-friendly and socially favorable 

Table 4   Measurement items for 
leadership support

Item Statement Source

LS1 “My boss strongly considers my goals and values.” (Imran et al. 2020)
LS2 “My leader cares about my well-being.”
LS3 “My seniors show very little concern for me.”
LS4 “My boss would forgive an honest mistake on my part.”
LS5 “My seniors care about my opinions.”
LS6 “If given the opportunity, my boss would take advantage of me.”
LS7 “Help is available from my boss when I have a problem
LS8 “My seniors are willing to help me when I need a special favour.”

Table 5   Measurement items for sustainable business performance

Item Statement Source

SBP1 “Technology will help to decrease the cost of materials purchasing.” (Sheikh 
et al. 
2018)

SBP2 “Technology helps to decrease the cost of energy consumption.”
SBP3 “Reduction in wastes caused by manufacturing activities can be decreased by bringing new technology in the firm.”
SBP4 “Improvement in the firm environmental situation can be enhanced by introducing innovative technology process.”
SBP5 “Incentives and engagement policies for employees can be improved through intranet technology.”
SBP6 “New technology will help in the development of economic activities.”
SBP7 “Reduction of the negative impact of products and processes on the community can be monitored with the help of 

technology intelligence.”

Knowledge 
Management

Technological 
Advancement

Leadership 
Support

Green Supply 
Chain Management

Sustainable Business 
Performance

Fig. 1   Theoretical model
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practices. In this way, firms can attain sustainable higher 
performance. Wijaya et al. (2019) also examined knowledge 
management’s role in SBP. Effective knowledge manage-
ment enhances firms’ knowledge of the strategies which 
similar firms apply to suppress negative environmental and 
social impacts of their operations. When these firms apply 
this knowledge, they overcome their own environmental 
issues and social problems, helping them attain sustainable 

business development. Bashir and Farooq (2019) also reveal 
that firms with effective knowledge management have infor-
mation about resources which cause less environmental pol-
lution while maintaining the same production. Hence, effec-
tive knowledge management with improved environmental 
performance enhances business sustainability.

Findings also exposed that technological advancement 
increases SBP, which is supported by Zhang et al. (2019a, 
b), who state that, in any economy, technological advance-
ments which individual firms have access to bring techno-
logical improvements to business. This gives them control 
over environmental and social risks, and therefore, SBP. 
Nosratabadi et al. (2019), also shed light on the role of tech-
nological advancement in SBP. When firms have policies to 
maintain technological innovation, they have the motivation 
to try new environmentally friendly technologies as well 
as better information and communication technologies. The 
protection of the environment and securing stakeholders’ 

Table 6   Convergent validity Construct Item Loading Alpha CR AVE

Green SCM GSCM10 0.925 0.978 0.981 0.865
GSCM2 0.921
GSCM3 0.942
GSCM5 0.930
GSCM6 0.931
GSCM7 0.939
GSCM8 0.926
GSCM9 0.928

Knowledge management KNM1 0.879 0.868 0.905 0.658
KNM2 0.776
KNM3 0.724
KNM4 0.782
KNM5 0.882

Leadership support LS1 0.953 0.959 0.968 0.834
LS2 0.828
LS3 0.952
LS4 0.955
LS6 0.827
LS8 0.954

Sustainable business performance SBP1 0.818 0.883 0.909 0.592
SBP2 0.789
SBP3 0.846
SBP4 0.619
SBP5 0.685
SBP6 0.867
SBP7 0.730

Technological advancement THA1 0.825 0.911 0.933 0.737
THA2 0.844
THA3 0.877
THA4 0.870
THA5 0.877

Table 7   Fornell-Larcker

GSCM KNM LS SBP THA

GSCM 0.930
KNM 0.480 0.811
LS 0.500 0.709 0.913
SBP 0.481 0.506 0.503 0.769
THA 0.420 0.431 0.385 0.387 0.859
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rights, as the result of technological advancement, leads to 
sustainable performance. These results agree with Cillo et al. 
(2019), who show that technological advancement is helpful 
for bringing eco-friendly changes to business processes car-
ried out for production and marketing purposes. This clears 
the way for sustainable performance.

Green SC management and SBP are also correlated with 
each other, hence, consistent with Afum et al. (2020), who 
claim that, if green SC management is working effectively, 
firms at various chain nodes are motivated and facilitated 
to reduce toxic waste by employing better quality materi-
als, renewable energy resources, and efficient machines. The 
reduction in environmental pollution is helpful for attain-
ing SBP. These results are in line with Younis and Sunda-
rakani (2019), according to whom, green SC management 
forces partner firms to make responsible transactions. This 
motivates the acquisition of green materials and access to 
renewable energy sources, helpful for carrying out produc-
tion processes without affecting environmental quality. So, 
green SC management contributes to SBP. These results 
agree with Pinto (2020), who analyses the role of green SC 

management in sustaining business performance. Green SC 
management governs the transactions among the firms in a 
chain and their internal operations. The effective regulation 
of transactions and internal operations reduces environmen-
tal and social problems, which is key to attaining SBP.

The results show that supportive leadership is a signifi-
cant moderator between knowledge management and SBP, 
hence, showing consistency with Abualoush et al. (2018), 
who posit that, when a leader shows great care for the per-
sonal and professional needs of their subordinates, they, in 
turn, give the leader their trust and emotional attachment, 
which is helpful for knowledge management. There is 
improvement in environmental performance, and the lead-
ership support itself enhances social performance, putting 
the firm in a position to attain SBP. Martins et al. (2019) 
also highlighted supportive leaders’ success in developing 
dedicated employees who do their best for the organization. 
The cooperation of employees helps knowledge management 
practices to be effective. Moreover, improvements in labor 
efficiency and activeness not only give better productivity 
but help meet the environmental and social requirements of 

Fig. 2   Measurement model assessment
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stakeholders. Hence, supportive leadership improves the role 
of knowledge management in SBP.

The results show that supportive leadership is a signifi-
cant moderator between technological advancement and 
SBP. This result is supported by Tohãnean et al. (2020), 
who posits that supportive leadership enhances creativ-
ity among employees and assists them in acquiring the 

knowledge and skills to run innovative technologies. The 
adoption of technological advancement assists in evaluating 
and improving sustainable performance. Hence, supportive 
leadership moderates the association between technological 
advancement and SBP. Raut et al. (2019) also highlighted 
the use of supportive leadership in giving employees positive 
perceptions and using new technologies to perform busi-
ness functions, promoting technological advancement. The 
adoption of novel technologies with ecological features leads 
organizations to attain SBP. Hence, supportive leadership 
improves the relationship between technological advance-
ment and SBP.

The results show that supportive leadership is a signifi-
cant moderator between green SC management and SBP. 
This result is supported by Trivellas et al. (2020). Green SC 
management formulates policies and strategies to regulate 
firms in terms of fairness of dealings and internal operations. 
In order to execute these policies and strategies, firms need 
efficient workers. The adoption of supportive leadership 
is helpful for executing green SC management practices, 
because supportive leaders have an influence on employees 
and can motivate them to work towards sustainable busi-
ness goals. When a supportive leadership style is adopted, 
green SC management is effective in achieving business 
sustainability. These results are in line with Micheli et al. 
(2020), who talk about supportive leadership’s impacts on 
SBP, implying that supportive leadership improves green 
SC management performance and SBP, and improves the 
relationship between green SC management and SBP. So, 
supportive leadership moderates between green SC man-
agement and SBP. These results agree with Cherrafi et al. 
(2018), who claim that supportive leadership strengthens 
the relationship between green SC management and SBP.

Implications of the study

This article adds significance to the literature because of 
the simultaneous research into the influence of knowl-
edge management, technological advancement, and green 
SC management on SBP. The present study examines the 
moderating role of leadership support between knowledge 

Table 8   Cross-loadings

The bold values indicating strong loadings

GSCM KNM LS SBP THA

GSCM10 0.925 0.429 0.468 0.472 0.365
GSCM2 0.921 0.443 0.465 0.430 0.391
GSCM3 0.942 0.459 0.457 0.447 0.410
GSCM5 0.930 0.467 0.450 0.425 0.419
GSCM6 0.931 0.449 0.473 0.439 0.386
GSCM7 0.939 0.455 0.462 0.448 0.408
GSCM8 0.926 0.430 0.471 0.475 0.366
GSCM9 0.928 0.443 0.469 0.438 0.384
KNM1 0.386 0.879 0.663 0.411 0.344
KNM2 0.451 0.776 0.731 0.460 0.355
KNM3 0.315 0.724 0.536 0.366 0.335
KNM4 0.398 0.782 0.663 0.392 0.366
KNM5 0.379 0.882 0.662 0.407 0.344
LS1 0.460 0.754 0.953 0.458 0.332
LS2 0.442 0.707 0.828 0.468 0.386
LS3 0.463 0.746 0.952 0.460 0.332
LS4 0.462 0.762 0.955 0.448 0.334
LS6 0.444 0.704 0.827 0.463 0.388
LS8 0.459 0.751 0.954 0.448 0.331
SBP1 0.398 0.442 0.493 0.818 0.328
SBP2 0.430 0.463 0.446 0.789 0.355
SBP3 0.404 0.441 0.382 0.846 0.318
SBP4 0.359 0.292 0.278 0.619 0.179
SBP5 0.338 0.253 0.244 0.685 0.232
SBP6 0.345 0.419 0.403 0.867 0.339
SBP7 0.306 0.354 0.398 0.730 0.295
THA1 0.379 0.396 0.354 0.292 0.825
THA2 0.350 0.299 0.292 0.340 0.844
THA3 0.353 0.392 0.342 0.332 0.877
THA4 0.345 0.372 0.306 0.315 0.870
THA5 0.376 0.396 0.361 0.374 0.877

Table 9   HTMT ratio

GSCM KNM LS SBP THA

GSCM
KNM 0.518
LS 0.515 0.782
SBP 0.517 0.565 0.535
THA 0.446 0.486 0.412 0.423

Table 10   Path analysis

Relationship Beta S.D T Statistic P Value

GSCM—> SBP 0.114 0.071 1.613 0.050
GSCM*LS—> SBP  − 0.340 0.061 5.554 0.000
KNM—> SBP 0.298 0.095 3.151 0.001
KNM*LS—> SBP 0.166 0.080 2.074 0.020
LS—> SBP 0.140 0.082 1.710 0.045
THA—> SBP 0.225 0.064 3.522 0.000
THA*LS—> SBP 0.143 0.060 2.369 0.010
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management, technological advancement, green SC manage-
ment, and SBP. In the existing literature, little attention is 
paid to the moderating impacts of leadership support on the 
association between knowledge management, technological 
advancement, and green SC management and SBP. So, the 
present research is an important addition to the literature. 
Moreover, the current study holds a distinctive position in 
the literature for its analysis of knowledge management, 
technological advancement, and green SC management’s 
role in SBP in China.

As discussed, this study has considerable significance 
for emerging economies such as China. Its concern is SBP, 
which contributes to the country’s sustainable development. 
This study serves as a set of directions or guidelines for firm 
management, economists, and governments on how they 
must perform when making policies to enhance SBP. They 
must form economic policies and implement regulations to 
promote the effective execution of green SC management 
practices, so that firms’ business performance can be made 
more sustainable. This research suggests that knowledge 

Fig. 3   Structural model assessment

Fig. 4   Moderation analysis
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management must be effective, applying suitable business 
policies regarding resource management, human resources, 
social networks, etc., in order to sustain business perfor-
mance. It guides scientists, governments, and economists 
to support technological advancement in economic prac-
tice with the purpose of bringing sustainability to business 
performance. The study suggests that business firms must 
ensure supportive leadership to improve knowledge man-
agement performance and, thereby, sustainable business 
performance. These outcomes guide regulators in making 
regulations related to sustainable performance using best 
practices of SC management, technology advancement, and 
knowledge management. The study reveals that manage-
ment must struggle for supportive leadership to encourage 
technological advancement and enhance its contribution to 
SBP. The study suggests that business firms must ensure 
supportive leadership to implement green SC management 
practices, and, in this way, business performance can be 
made sustainable.

Moreover, various implications can also be drawn for 
managers and decision makers of manufacturing sector in 
the light of obtained results. Managers can grip their exist-
ing technical abilities with latest technologies to develop a 
proactive environmental management system that can stretch 
the overall manufacturing value chain. Moreover, sustain-
able-based reporting can also provide aid to knowledge 
management process that further can establish new metrics 
through which decision makers can access up-to-date data 
and on the basis of provided information can implement 
new green ideas. Findings also shed light on the need of 
investment in cutting-edge IT-based infrastructures in order 
to harbor knowledge management processes and green tech-
nological advancement. The reason is that this investment 
can be beneficial to be aligned with the manufacturers’ stra-
tegic vision. Moreover, manufacturing firms can also syn-
chronize their technological resources in order to achieve 
interoperability and can enhance their operational vigilance 
to safeguard their confidential knowledge assets.

Conclusion

The objective of the study is to explore the influence of 
knowledge management, technological advancement, and 
green SC management on SBP. It considers the moderat-
ing role of leadership support. The results of the empiri-
cal analysis show that knowledge management, techno-
logical advancement, and green SC management have a 
positive relation with SBP. The results show that if knowl-
edge management is effective, firms have useful informa-
tion which can bring improvements to various business 
assets, resources, and relations. As a result, eco-friendly 
and socially favorable business practices are possible to 

implement, and SBP can be achieved. The results reveal the 
environmental and social consequences of the use of tech-
nologies in performing business practices. The advancement 
of more efficient technologies, which are eco-friendly and 
closer to social welfare, is useful for firms in terms of SBP. 
The results state that, when green SC management practices 
are performed effectively, firms at various nodes in the chain 
can implement environmentally friendly practices more 
conveniently. Increasing ecologically friendly performance 
improves SBP. The results show that supportive leadership 
moderates the relationship between knowledge management, 
technological advancement, and green SC management with 
SBP. Supportive leadership within individual firms brings 
improvements in knowledge management, technological 
advancement, and green SC management. It accelerates 
sustainability development in business performance. Hence, 
with supportive leadership, the contribution of knowledge 
management, technological advancement, and green SC 
management to SBP increases.

Limitations and Recommendation

Despite its theoretical and empirical implications, the study 
holds some limitations as well. Firstly, the study addresses 
only a limited number of factors, knowledge management, 
technological advancement, and green SC management, 
and their influences on SBP. There are several other factors 
such as corporate governance, communication networks, 
and product design, which have a critical role in achieving 
SBP. Future authors could cover these factors for a more 
complete analysis of sustainable business development. 
Secondly, supportive leadership is addressed as a modera-
tor between knowledge management, technological advance-
ment, green SC management, and SBP. A comprehensive 
future study must add at least one other moderator between 
knowledge management, technological advancement, green 
SC management, and SBP. Thirdly, the study is based on 
data from China, which is a developing state with high levels 
of environmental pollution. This study may not be equally 
applicable to all developing and developed countries. Future 
scholars could conduct studies of knowledge management, 
technological advancement, and green SC management role 
in SBP in other regions.
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