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Abstract: Environmental performance allows measuring the existing gap between
countries regarding their environmental policy objectives. Improving environmental
performance also allows countries to achieve their sustainable development goals.
However, a systematic identification of factors influencing environmental performance
constitutes a premise to improve it and such a review of factors has not been conducted
in previous research. This paper develops a quantitative literature review of the factors
influencing environmental performance in which a total of 84 journal papers were
identified by keyword retrieval between 2004 and 2019. Literature metrological and
literature content analyses are performed and two major research outcomes are obtained:
first, a list of environmental performance influencing factors and a classification of the
five main research streams related to environmental performance: enterprise,

government, economy, technology and society. Second, building on the previous
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classification, a research agenda is proposed which points out current shortcomings and
potential research directions for environmental performance research. The results of this
piece of research provides a theoretical reference for improving environmental
performance. It can also help countries target better environmental management practices

when seeking global sustainable development.

Highlights

e 84 journal papers are analysed with metrological and content analysis.

¢ Grounded theory produces a list of factors affecting environmental performance.
e Environmental performance factors are classified in five relevant categories.

e These categories are: enterprise, government, economy, society and technology.
e A research agenda is proposed for meeting the 2030 Sustainable development

goals.

Keywords: Environmental performance; literature review; bibliometric survey;

grounded theory; categorization; research agenda.

Word Count:5423
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1. Introduction

The consequences of economic development (e.g. climate change, deforestation,
loss of biodiversity, depletion of water resources) create pollution and environmental
problems that threaten sustainable development (Asumadu Sarkodie, Owusu, & Leirvik,
2020; Givens, Huang, & Jorgenson, 2019). According to the World Health Organization
(World Health, 2019), one quarter of the world's deaths and diseases are caused by
known and avoidable environmental risk factors. The need to face these large-scale and
urgent environmental problems has reached a global consensus. Governments of all
countries are taking responsibility for international environmental problems and must

adopt measures to tackle them. At present, governments around the world are starting



to include what they deem marginal and secondary environmental issues into their
political agendas. The inclusion of environmental performance indicators has become
one of the most popular metrics to measure progress towards the achievement of
sustainable development goals (SDGS) (Guijarro, 2019; Mokhayeri, 2017; Punyatoya,
2014)

Countries have incorporated environmental performance indicators into a series of
pollution control and natural resource policies. An annual report ranks 180 countries
based on 24 performance indicators in 10 categories spanning from environmental
health to ecosystem vitality. However, in order to maximize the return on (government)
investment, environmental performance should also be analyzed by specific issues,
policy categories and countries, but these factors must also be clearly understood by
everyone (Wendling, 2018).

The International Organization for Standardization defines environmental
performance as "measurable results of an organization's management of its
environmental aspects”(Ostad-Ahmad-Ghorabi & Attari, 2013). Hence, environmental
performance can be a company’s measurement of its environmental impact, resource
consumption and financial factors, as well as the result of strategic activities involving
its natural environmental mitigation and preventive measures (Dragomir, 2018; Walls,
Phan, & Berrone, 2011). Environmental performance is an integrated system concept
that also includes financial and management performance and its impact on the social
economy. It can not only reflect the actual level of coordinated development of
economic and environmental systems, but also needs to reflect the government's ability
to meet a series of pollution control and natural resource management challenges (F. M.
Deng, Y. A.Jin, M. Ye, & S. Y. Zheng, 2019; Wendling, 2018). Therefore, this paper
studies the interrelated environmental performance influence between companies,
industries and governments. This will be helpful to systematically analyze the
influencing factors of environmental performance at different levels.

On the other hand, national education levels have been documented to play a
fundamental role in environmental performance. The political system and population

density are also relevant factors (Fiorino, 2011; Gallego-Alvarez, Garcia-Rubio, &



Martinez-Ferrero, 2018; Gallegoalvarez, Vicentegalindo, Galindovillardon, &
Rodriguezrosa, 2014). Other factors that influence environmental performance include
per capita GDP, industrial structure and level of economic development (Guo, Zhu, Wu,
& Yan, 2017; Kumar, Giridhar, & Sadarangani, 2019; Song, Zhang, Fang, & Zhang,
2016). There is also evidence that regulatory pressure by the government to strengthen
environmental supervision and law enforcement can improve companies’
environmental performance. In addition, the government's increased investment in
environmental protection is expected to improve environmental performance (F. M.
Dengetal., 2019; J. H. Sun, Hu, Yan, Liu, & Shi, 2012; R. X. Wang, Wijen, & Heugens,
2018).

Additionally, companies’ social responsibility, strategy and innovation practices
condition their environmental performance (Dilla, Janvrin, Perkins, & Raschke, 2019;
Jin, Du, Long, & Boamah, 2019; Long, Chen, Du, Oh, & Han, 2017; Song, Song, An,
& Yu, 2013). There is also evidence that public participation and public awareness of
environmental protection can also have a positive impact on environmental
performance (F. M. Deng et al., 2019; Song et al., 2013; Wu, Xu, & Zhang, 2018).

It is clear then that the number of factors influencing environmental performance
keeps growing, but in view of their differences and heterogeneity, it is necessary to
explore them systematically. This systematic identification will help understand better
how these multiple factors interact with each other and eventually improve
environmental performance.

Hence, the purpose of this study is to identify combinations of environmental
performance influencing factors and how they can be incorporated in research agendas.
In doing so, the paper uses a bibliometric metanalysis and describes the current status
of environmental performance impact studies. Additionally, the paper provides solid
documentary evidence that can help establish future research agendas.

The rest of this article is organized as follows. The next section describes how
systematic literature review was conducted and the collected data from environmental
performance-related (EP-related) documents. The third section provides some

descriptive statistics of the literature review (e.g. journals that have published relevant



studies, article citations, and a keyword analysis of papers). The fourth section uses
grounded theory to carry out a content analysis and classify the influencing factors into
major research streams. A discussion of the previous classification is then provided and
some approaches to improve environmental performance under a future research
agenda. The last section includes the conclusions and idntifies some research

limitations.

2. Methodology

2.1 Research Framework

A systematic literature review is a means of identifying, evaluating and
interpreting existing research relevant to a particular research question, topic area, or
problem of interest (Kitchenham, 2004). Bibliometrics is one of the most common
methods used to perform systematic literature reviews as it is cheap, objective, and
informative. With the aid of bibliometric statistical tools (e.g., HistCite, VOSviewer,
and Citespace), data analysis methods allow metrological analyses, co-occurrence
analyses, and cluster analyses as well as varied visual data representations
(Linnenluecke, Marrone, & Singh, 2019; Mingers & Leydesdorff, 2015).

This paper performs a bibliometric analysis but also collects literature based on
grounded theory to carry out qualitative analysis of the influencing factors of EP.
Grounded theory refers to the method of constructing the theory from the bottom-up by
summarizing and analyzing the basis of systematic data collection (Glaser, Strauss, &
Strutzel, 1968). The combination of these methods reduces subjectivity while
improving the representativeness of the research results. The research framework is

summarized in Fig. 1.
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2.2 Data collection

Fig.1. Research Framework

The data in this study are peer-reviewed literature from the Web Of Science,

Science Direct, Scopus, Emerald and other databases from 2004 to 2019. In order to

obtain relevant documents, we resorted to a multiple keywords combination of

"sustainable

development”,

"environment",

"performance”,

"management",

"governance”, "quality", "effect”, "protection™, “efficiency”. A total of 702 papers were

obtained from the preliminary search. After reading the titles and abstract, papers not

related to this research were excluded. Eventually, 84 papers were retained for further

analysis. Data collection process as shown in Appendix A.



3. Descriptive Statistics of the Literature review

3.1 Journals publishing EP-related studies

3.1.1 Distribution of published papers

First, we observed the annual publication rate and annual citations of the 84
articles as shown in Fig.2. It can be seen on the leftmost graph that, although the
retrieval time spanned from 2004 to 2019, the earliest document was not published until
2010. This indicates that serious studies of environmental performance started in 2010,
and have been increasing since. It can also be seen that environmental performance is

still a popular topic in academic research.
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Fig.2. Yearly publications and citations of the papers identified in this review (2004-2019)

3.1.2 Most influential journals

The 84 retrieved articles were published in 16 journals. By calculating the relative
frequency of papers published in these journals we found that the two most prominent
journals were Journal of Cleaner Production (20.24%) and Sustainability (17.86%).
The third and fourth place were occupied by Business Strategy and the Environment
and the Journal of Environmental Management (with 4.76% of papers each).

Additionally, through the analysis with VOSviewer shown in Appendix B, we
could analyze which journals cited which. In that graph, the distance between any two

journals roughly indicates the relevance of the journals in terms of co-cited links. Hence,

2019



the closer the distance between two journals, the stronger their kinship. For example,
the Journal of Cleaner Production and Business Strategy and the Environment are very
close. This indicates that the topics of the articles published by the two journals are
close and co-cited articles are also quite similar.

VOSviewer software was also used to analyze the Total link strength, Number of
articles, Total citations (received), Average publication years, Average citations, and
Average normalized citations of journals. Overall, the total link strength, number of
articles, and total citations can be used as quantitative indicators to measure a journal's
productivity. Average citations and Average normalized citations serve as qualitative
indices that measure the impact of the articles published in the journals (Liu, Dong, &
Shen, 2020). Table 1 lists the data information of the top 10 journals, according to
which, the most influential journal in this field has been the Journal of Cleaner

Production, as it published most articles with a high average value of normalized

citations.
Table 1
Number of journals identified in this review
Journal name N°of Total Link Total Avg. Avg. Norm.  Avg. Pub.
articles Strength Citations Citations Citations Year
Journal of Cleaner Production 17 17 478 28 1.29 2016
Sustainability 15 9 119 8 0.38 2017
Business Strategy and the Environment 4 1 70 17.5 1.83 2018
Journal of Environmental Management 4 2 68 17 1.01 2017
Ecological Indicators 2 2 92 46 0.98 2015
International Journal of Production Economics 2 2 97 98.5 2.25 2014
Journal of Business Ethics 2 2 38 19 2.59 2018
Technological Forecasting and Social Change 2 2 16 8 2.7 2019
International Journal of Environmental
Research and Public Health : 2 6 2 0.68 2019
Human and Ecological Risk Assessment 2 1 15 7.5 0.23 2016

3.2 Citation of Articles

According to the Web of Science citations, Table 2 lists the top 10 most cited
articles. Chiou et al. (2011) is ranked first with 283 times cited, followed by Dubey et



al. (2015) and Testa et al. (2014) with 183 and 104 times cited, respectively. However,
we must consider in this comparison that older papers have more time to be cited than
more recent papers.

Chiou et al. (Chiou, Chan, Lettice, & Chung, 2011) discussed the relationship
between green supply chain, green innovation, environmental performance and
competitive advantage. Their results showed that green innovation makes suppliers
improve their environmental performance and gives them some competitive advantage.
Dubey et al. (Dubey, Gunasekaran, & Ali, 2015) found that total quality management
and supplier relationship management had a positive impact on enterprise
environmental performance. Testa et al. (Testa et al., 2014) on the other hand, studied
the impact of environmental management systems (ISO 14001 and EMAS) on
environmental performance in energy-intensive industries.

Hence, this very preliminary descriptive analysis of the three most cited articles
indicates that the influence of supply chain and total quality management, green
innovation and environmental management systems on EP are some of the current

research focus.

Table 2
10 Most-Cited Avrticles in this review
Rank Article title Citations Author
. The influence of greening the suppliers and green innovation on environmental »83 Chiou et al (Chiou et al.,
performance and competitive advantage in Taiwan 2011)
5 Exploring the relationship between leadership, operational practices, institutional 183 Dubey et al (Dubey et al.,
pressures and environmental performance: A framework for green supply chain 2015)
3 EMAS and ISO 14001: the differences in effectively improving environmental 104 Testa et al (Testa et al.,
performance 2014)
A performance evaluation of the energy, environmental, and economic efficiency 04 Z. Wang & Feng (Z. Wang
4 and productivity in China: An application of global data envelopment analysis & Feng, 2015)
Yang, Ouyang, Fang, Ye,
Evaluation of regional environmental efficiencies in China based on super-
5 81 & Zhang (Yang, Ouyang,
efficiency-DEA
Fang, Ye, & Zhang, 2015)
Environmental innovation practices and performance: moderating effect of
6 80 Y. N. Li (Y. N. Li, 2014)

resource commitment




Effects of Green Innovation on Environmental and Corporate Performance: A

Weng, Chen, & Chen

7 ) 62 (Weng, Chen, & Chen,
Stakeholder Perspective
2015)
N How environmental management driving forces affect environmental and 9 Zeng et al (Zeng et al.,
5
economic performance of SMEs: a study in the Northern China district 2011)
Meng, Zeng, Shi, Qi, &
The relationship between corporate environmental performance and
9 51 Zhang (Meng, Zeng, Shi,
environmental disclosure: An empirical study in China )
Qi, & Zhang, 2014)
Costantini, Crespi, Marin,
0 Eco-innovation, sustainable supply chains and environmental performance in 45 & Paglialunga (Costantini,

European industries

Crespi, Marin, &
Paglialunga, 2017)

3.3 Analysis of paper keywords

Keywords encompass some of the most common subjects, words and core

concepts of a paper. Keywords can be analyzed, summarized and classified to

understand the research field and research focus of each paper (or a group of papers)

(Liao, Deschamps, Loures, & Ramos, 2017). VOSviewer keyword analysis was used

to identify a total of 553 keywords found in the 84 papers. As an arbitrary relevance

threshold, the minimum frequency of appearance of a keyword was set to 6. 26

keywords met this criterion and they were divided into 3 clusters with 202 links. A

summary of this analysis can be found in Appendix C. The three major clusters were:

e Quantitative analysis of EP influencing relationships (Red node, 10 keywords). This

focuses on the influence of policy on environmental performance (Kerret &

Shvartzvald, 2012). The most common research methods were Confirmatory Factor

Analysis (CFA) and Structural Equation Modeling (SEM).

e EP research of Chinese companies (Blue node, 8 keywords). Most articles took

Chinese companies as examples. They studied how corporate strategy (F. M. Deng

etal., 2019), innovation (Long et al., 2017), social responsibility (F. M. Deng et al.,

2019), governance (Rachisan, Bota-Avram, Raluca, & Grosanu, 2015) and green

supply chain management (Feng et al., 2018) impact on EP.

e Research into the influencing factors of global companies (Green node, 8 keywords).

Aspects of these papers paid attention to the driving factors that improve a



company’s EP. Most studies emphasized the strong relationship between

environmental performance and economic performance. They also analyzed the

relationship between company performance, competitive advantage (Ardito &

Dangelico, 2018; Chiou et al., 2011; Shi, Qiao, Shao, & Wang, 2019), the

company’s strategy, green innovation, and supply chain management with EP

(Corsini, Appio, & Frey, 2019; Feng et al., 2018; Weng et al., 2015).

4. Category determination

4.1 Initial extraction of categories

The grounded theory approach divides the coding process into three stages: open

coding, to identify concepts and categories; axial coding, to refine categories and

attributes; and selective coding, for category integration (Given, 2008). In this study,

the 84 articles were imported into Nvivo software and coded. The contents of each

article were read through, and the sentences relating to EP influencing factors were

extracted to identify their coding. Through the repeated review of the data, sentences

not relevant to EP were removed, while key sentences were narrowed down. Eventually,

404 sentences and 38 open codes were obtained. Table 3 shows some representative

examples (all cannot be shown due to space limitations). According to the definition of

open encoding and the generic relationship between encoding and decoding, 20 initial

categories are obtained as shown in Appendix D.

Table 3
Examples of the open decoding results of the initial factors of environmental performance
number Typical sentences in the literature Open decoding

1 Organizational culture has a positive impact on environmental performance. ~ Organizational culture
There are positive and negative correlation between per capita GDP and Per capita GDP

2 population growth rate in environmental performance Population growth rate
There is a statistically significant correlation between positive Environmental

3 environmental strategies and economic and environmental performance. strategies
There is a positive correlation between education level and environmental

4 Education level

performance in a country.




The role of regulatory pressure from multiple authorities in improving .
Environmental

5 performance and the role of autonomy enjoyed by local governments in .
) regulation
weakening performance.
Changes in environmental performance are attributable to technological )
6 Technological progress

progress.

4.2 Classification of the main categories

The second stage is the axial spindle coding, which preliminarily classifies the
categories identified in the previous stage. According to an in-depth analysis of the
categories’ relationships and attributes, the 20 initial categories were clustered into 17
tree nodes as shown in Appendix E. This initial clustering highlights the connections

between the categories and allows the creation of some hierarchical and logical trees.

4.3 Identification of the core categories

The third stage is the selective coding for category integration. After a repeated
review of the category attributes of the 17 spindle codes, they were integrated into 5

categories of enterprise, government, society, economy and technology (see Table 4).

Table 4
Core categories of environmental performance

Number Core category Main category

Corporate Environmental Strategy
Corporate culture
1 Enterprise Characteristics of corporate executives
Corporate economic performance

Environmental information disclosure

Environmental supervision
Environmental regulation
2 Government Government performance appraisal
Government environmental investment

Regime type

Public participation
3 Society Level of education
Population size and growth rate

. Economic development
4 Economic .
Industrial structure

Technical progress
5 Technology o )
Technological innovations




4.4 Saturation test

The saturation test involved 10 journal papers randomly reserved before coding.
When the remaining 74 papers were encoded, the remaining 10 papers were re-coded.
On performing this operation, it was found that all the existing codes and categories
coincided. That is, there was no new code related to the topic of the study, which meant

that theoretical saturation was achieved (Glaser et al., 1968).

5. Discussion: classification of major research streams

This study systematically analyzed 84 articles published in 16 journals between
2004 and 2019. It was found that environmental performance (EP) has only attracted
academic attention in the last decade, but this has been increasing. According to the
bibliometric analysis and grounded theory, current research into EP influencing factors
is divided in five categories of enterprise factors, government factors, economic factors,
social factors and technical factors. Delving into these research categories can clarify
research priorities, systematically and comprehensively identify the EP influencing

factors, and propose measures for improvement.
5.1 Enterprise streams

The enterprise factors include: corporate environmental strategy, corporate culture,
corporate economic performance, environmental information disclosure and corporate
executive characteristics (see Fig. 3).

5.1.1 Executive characteristics

Studies have shown that differences in the attributes of corporate executives have
an important impact on corporate EP (Ma, Zhang, Yin, & Wang, 2019). Similarly,
Shahab et al.’s (Shahab et al., 2020) research found that chief executive officer
attributes also have different effects on the company’s EP. For example, a research
background, financial expertise, overseas experience, and older CEOs have a positive
relationship with continuous performance and EP improvement. In addition to the self-
attributes of senior executives, the difference in executive compensation between

various companies also affects EP. That is, high salaries encourage executives to pay



more attention to environmental activities and improve EP (Haque & Ntim, 2018; Zou,
Zeng, Xie, & Zeng, 2015).
5.1.2 Corporate environmental strategy

The enterprise strategy mostly involves the environment strategy, environment
management, and environment behavior. For example, Zeng et al. (Zeng et al., 2011)
pointed out that market drivers have a significant impact on polluting SMEs to improve
their corporate environmental performance. At the same time, some studies have shown
that positive environmental strategies can help improve EP (Ardito & Dangelico, 2018;
Corsini et al.,, 2019; F. Deng, Y. Jin, M. Ye, & S. Zheng, 2019; Payansanchez,
Perezvalls, & Plazaubeda, 2019; Peng, Tu, Elahi, & Wei, 2018). Additionally, some
studies have found that supply chain integration (Yubing Yu, Zhang, & Huo, 2017),
governance mechanisms and objectives (Dahlmann, Branicki, & Brammer, 2019;
Haque & Ntim, 2018), environmental management systems (Ardito & Dangelico,
2018), and green human resource management (S. Zhang, Wang, & Zhao, 2019) are
significantly and positively correlated with environmental performance.

Hence, strengthening the internal environmental management of an enterprise can
improve its EP. However, enterprises not only need to focus on management and
strategy, but also need to materialize it in behaviors to achieve the purpose of improving
EP. In our analysis of corporate environmental behavior, innovative behaviors (i.e.
management innovation behavior, technological innovation behavior, and
environmental innovation practice) produced the greatest impacts on EP (Jin etal., 2019;
Y. N. Li, 2014). Similarly, companies that cultivate employees' environmental
capabilities through environmental training and the way companies cooperate with
suppliers, also plays an important role in reducing pollution, reducing costs, and
improving EP (Golgeci, Gligor, Tatoglu, & Arda, 2019; Singh, Chen, Giudice, &
Elkassar, 2019). All the above indicates that the corporate environmental strategy is a
key factor affecting environmental performance.

5.1.3 Corporate culture
Sometimes conceived as soft power, corporate culture can equally affect the

behavior of organizations and employees. Corporate culture is also important for EP.



Di et al. (Di, Yigin, Dan, & Caimei, 2017) point out that the two dimensions of
corporate culture (ethical social culture and emotional development culture) have a
positive impact on corporate EP. Magsi et al.’s (Magsi, Ong, Ho, & Hassan, 2018)
research found that companies combining their organizational culture with an
environmental culture also have a bigger impact on EP. In addition, enterprises that
require other enterprises they work with to assume the responsibility of protecting the
environment boost their EP and achieve a more sustainable management of the
enterprise (Chuang & Huang, 2018).
5.1.4 Environmental information disclosure

As one of the main pollutant emissors, enterprises are an important cause of
environmental problems. Enterprises are generally required to disclose their
performance on environmental issues. The main factors affecting the actual EP of a
company involve regional and environmental disclosure (Bednarova, Klimko, &
Rievajova, 2019). Li et al. (D. Li, Zhao, Sun, & Yin, 2017) point out that environmental
performance and environmental information disclosure follow a U-shaped nonlinear
relationship. When EP is low or high, companies generally disclose more
environmental information. In contrast, when EP is fair, companies usually lack the
pressure and motivation to disclose their environmental-related information.
Strengthening the disclosure of corporate environmental information, therefore, can
encourage companies to improve their EP.
5.1.5 Corporate economic performance

The ultimate purpose of an enterprise is to increase its economic performance.
However, in the current global environmental crisis, companies cannot blindly pursue
economic performance while neglecting environmental performance. Enterprises with
high asset-liability ratios have a negative impact on environmental performance due to
cost issues and insufficient investment in technical capital. Conversely, companies with
a higher economic performance raise environmental protection investment and improve
EP. Moreover good corporate environmental performance will enhance the company's
market competitiveness and reputation. This in turn will have a positive impact on its

economic performance (F. M. Deng et al., 2019; Zeng et al., 2011).
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5.2 Government streams

Government factors include the type of government, government environmental
supervision, environmental regulation, government environmental protection
investment, and government performance assessment (see Fig. 4).

5.2.1 Regime type

Environmental issues are now a strategic challenge that all countries have to face.
Effective government is necessary for countries to achieve sustainable development.
As Gallego-Alvarez et al (Gallego-Alvarez et al., 2018)point out, the type of national
political system has different effects on environmental performance. Autocratic
regimes exhibit lower environmental performance than democratic regimes because of
the low availability of information. In addition, countries with high levels of democracy,
freedom and transparency evidence higher EP (Dkhili & Dhiab, 2019; Gallegoalvarez
etal., 2014).

5.2.2 Government environmental supervision

Strengthening environmental supervision is a good approach to identify and solve
(or at least reduce) environmental problems. A series of government environmental
monitoring methods have been shown to affect EP. Some studies also found that the
regulatory pressure of the government affects EP. For example, strengthening

environmental management audits, environmental monitoring and law enforcement



prompt polluting enterprises to take environmental actions to improve their EP (F. M.
Deng et al., 2019; R. X. Wang et al., 2018). Hence, environmental inspection can be
used as an effective tool to overcome environmental problems and improve EP in the
long term (Jia & Chen, 2019). Establishing a scientific environmental performance
evaluation system can help the regulatory body and the regulatory object to clarify the
difference between environmental pollution consequences and environmental goals.
This allows taking corresponding measures to achieve the environmental goals, which
is the basis for improving EP (Guo et al., 2017).
5.2.3 Environmental regulation

The global environment is rapidly deteriorating and the formulation and
implementation of global environmental regulations affect environment’s quality.
Research shows that implementing environmental policies (e.g. the Climate Change
Act) has a positive impact on EP. It is also recommended that climate-related
environmental regulations include appraisable sustainability goals to reduce
greenhouse gas emissions (Haque & Ntim, 2018). For example, He et al. (He et al.,
2019) point out that the implementation of carbon tax can raise the environmental
awareness of enterprises, and reduce their carbon dioxide emissions. Similarly, Shi et
al. (Shi et al., 2019) found that the implementation of a pollutant charges policy
promoted higher resource utilization efficiency, improved air quality, and
simultaneously achieved EP and economic growth. This confirms the double dividend
of environmental taxes.
5.2.4 Government investment in environmental protection

Government environmental protection investment includes direct environmental
protection capital investment, government incentives, and environmental subsidies.
Sun et al. (J. H. Sun et al., 2012) evaluated and ranked the dynamic performance of
eight regions in Western China. Their results showed that even in regions with a higher
EP, this performance decreases after reducing environmental protection investment.
For companies, government incentives and government support encourage them to
actively participate in environmental management activities, and effectively improve

their environmental control and EP (Zeng et al., 2011). Ren et al.'s (Ren, He, Zhang, &



Chen, 2019) research found that China's implementation of the government's
environmental subsidy program significantly improved EP by participating in
environmental protection activities.
5.2.5 Government performance appraisal

As the main body for EP evaluation, the government should also have a mission
and sense of responsibility for environmental protection when performing its duties.
One of the most important environmental governance tools is performance appraisal,
but it is unscientific to rely solely on top-down performance appraisal. In this vein,
government officials are susceptible to political promotion motivations. Hence,
performance evaluation methods should be integral and wide-ranging. Environmental
performance indicators, for example, must be included in evaluation systems, and
public communication and supervision mechanisms between the public and multiple

government departments need to be strengthened (Wu et al., 2018; P. Zhang & Wu,
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— Environmental supervision —) environmental
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Official performance
| Government performance assessments
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Performance evaluationof | | Environmental target
government departments levels
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5.3 Economic streams

Economic factors include economic development and industrial structure (see
Fig.5). Some studies have shown that a country’s economic development positively
affects EP (Song et al., 2016; Yang et al., 2015; Yanni Yu & Choi, 2015). Per capita
GDP is used as a national economic indicator to represent national income levels.
Studies have shown that countries with a higher per capita GDP have higher EP.
Economic strength also solves some environmental problems, because these countries
have more financial resources to invest in pollution control and environmentally-
friendly technologies (Gallegoalvarez et al., 2014; Jain & Jain, 2016; Kumar et al.,
2019).

Foreign direct investment is also significant for economic development. Li et al. (Z.
Li, Dong, Huang, & Failler, 2019) point out that the both foreign direct investment and
the establishment of strict foreign direct investment entry standards can improve EP.
Hence, economic development helps protect the environment, but extensive economic
growth can also create low resource utilization rates and environmental pollution issues.
It is necessary to shift the economic growth mode and pay attention to environmental
protection to obtain high environmental efficiency and better EP (Song et al., 2013). To
obtain better EP, companies need to invest in social capital and take advantage of it by
environmental collaboration (Golgeci et al., 2019).

Industrial structure and industrial agglomeration are other factors that affect
economic growth. Similarly, industrial structure and industrial agglomeration can also
have different effects on the environment. Wang et al. (Y. Wang & Wang, 2019) used
environmental efficiency to measure environmental performance. Their empirical
research found that industrial agglomeration and environmental efficiency have a U-
shaped relationship. This means environmental efficiency decreases in the early stages
of industrial agglomeration, but improves in the later stages. Song et al. (Song et al.,
2013) also point out that the proportion of industry in the GDP has a significant negative

impact on environmental efficiency. They suggested that the development of the tertiary



industry should optimize industrial structure, as progress of the industrial structure can

reduce the intensity of pollution.
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5.4 Society streams

Social factors include public participation, education level, population size and
growth rate, as shown in Fig. 6. As the main body of the society, the public also is the
major environmental stakeholder. It needs to play a decisive role in improving the
environment and be conducive to more sustainable development.

Hence, as an effective means of environmental governance, public participation
is significantly related to the discharge of non-binding environmental pollutants (e.g.
industrial wastewater) (Wu et al., 2018). Generally, the greater the number of social
petitions, the worse is the environmental performance of a region. Cheng et al.'s
(Cheng & Liu, 2018) research found that most companies pay attention to public
reputation, and as public attention shifts towards them, they will significantly improve
their EP. Analogously, the stronger the public's awareness of environmental
protection, the more actively enterprises will take care of the environment, and help
the government to formulate more scientific environmental regulations (F. M. Deng et
al., 2019).

National cultural and educational level are also important factors. It has been found
that education level is a decisive factor for the EP of a country (Gallego-Alvarez et al.,
2018; Gallegoalvarez et al., 2014). Similarly, Kumar et al (Kumar et al., 2019)

discussed the strong relationship between national culture and EP. For example,



individualism, uncertainty avoidance, and long-term orientation in the cultural
dimension positively affect environmental performance. Conversely, power distance
achieves the opposite. Finally, more organizations are currently required to implement
environmental ethics. Environmental ethics encourages managers to coordinate the

balance between business, society, and nature. Eventually, they also help improve EP

(Singh et al., 2019).
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5.5 Technology streams

The impact of technology on environmental performance is mainly divided into
technological progress and technological innovation, as shown in Fig. 7. For example,
Wang et al. (Z. Wang & Feng, 2015) point out that technological progress has been the
most powerful factor for China's energy, environmental, and economic efficiency
growth. However, technological progress not only promotes EP, but also reduces the
intensity of pollutant emissions. Advances in manufacturing technology and sewage
technology play a key role in this. In this vein, Song et al. (Song et al., 2016) evaluated
the operational and environmental performance of three regions in China. They found
that the Eastern region outperformed the others because of its higher economic
development, environmental management practices, and cleaner energy technologies.
Sun et al.’s (Z. Sun, An, & Sun, 2018) research found that changes in energy and EP
are mainly attributed to technological progress. This progress can be broken down into
changes in technical efficiency and technological changes. Both promote the exchange
of technical experience, which is conducive to closing the gap in EP. In addition to

technology sharing, technological progress can also be achieved through technology



introduction and technological innovation. Namely, technological innovation can
improve energy efficiency, reduce pollutant emissions, and eventually increase EP (A,

Deng, & Yang, 2015).

Technical progress

Level of clean energy technology
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Fig. 7. Technology streams system

6. Agenda for future research

Environmental pollution has become a global problem and is attracting significant
research attention. Based on the metareview literature above, a research agenda is
formulated here to highlight current knowledge gaps and suggestions for future research.
6.1 Application of advanced technology for environmental performance

The previous technology section has shown that technology plays a leading role
in improving EP. Common indicators for measuring technology progress are patent data,
technology investment, and technical personnel. However, the application of advanced
technologies in the field of environmental protection is still in its very early stages. To
date, pollution problems, deficient monitoring techniques, and low-efficiency
environmental governance have led to low EP. However, a new generation of advanced
technologies (such as artificial intelligence, big data, Internet of Things, 5G, and cloud
computing) can substantially facilitate the retrieval of environmental data. These data
will strengthen law enforcement, offer a better emergency response to environmental
sanitation problems, allow instantaneous pollution monitoring and control, etc. All
these possibilities are expected to reduce environmental protection costs, improve

environmental monitoring quality and monitoring efficiency.



6.2 Cross-regional environmental collaboration

Cross-regional environmental collaboration provides an effective means of
improving EP. Environmental issues are not limited to a certain area, but involve multi-
regional joint law enforcement. However, there is currently insufficient research into
cross-regional environmental collaboration (Golgeci et al., 2019). Unfortunately, there
is usually a lack of trust and disputes between regions due to the complexity of the
collaboration dynamics when addressing joint environmental problems. Hence, a
necessary path to explore seems to be to strengthen regional collaboration, share
environmental information between regions, and jointly address environmental
problems.
6.3 Third-party supervision

Third-party supervision refers to an institution that is established and operates
separately from the government and environmental protection organizations. Its
purpose is to scientifically formulate annual EP targets and measure progress towards
them. The failure of the government in the process of environmental supervision is
manifested in local protectionism. Traditionally, in order to accomplish other economic
goals, local governments have reduced their supervision. This has resulted in many
environmental pollution problems going unnoticed. The establishment of third-party
supervisory organizations may support the government’s environmental supervision
tasks in a timely manner. It may also encourage companies to actively reduce pollutant
emissions and improve their environmental management. Overall, the creation of a
third-party supervisory organization to assess EP impartially, objectively, transparently
and scientifically could be conducive to enhancing the social credibility of
environmental management.
6.4 Scope of environmental performance research

All countries need to try to meet 2030 global sustainable development goals. Most
of the studies of EP have focused on enterprises, industries, regions, and countries. Yet,
the 2018 Global Environmental Performance Index (EPI) report (Wendling, 2018)
showed that the gap between EPI scores and regional rankings between countries is

significant. Hence, future research needs to also focus on how to remove current



inequalities at the regional, national, and even continent level. This research will
involve some complexities as it will need to consider current heterogeneities in
economic, energy and industrial structures between regions.
6.5 Measures to improve environmental performance

Core research into improving EP has been mostly focused on formulating
corporate environmental management measures and making policy recommendations.
There are hardly any ‘systematic’ measures aimed at improving EP, which is why future
research should include the innovation of environmental supervision measures. These
measures should enable long-term effective and scientific supervision mechanisms, and
provide environmental protection for sustainable economic and social development.
6.6 Improve the level of environmental education

A country’s education level and the public’s environmental awareness have a
positive impact on EP. However, existing research mainly proposes strengthening, and
paying attention to, national education, as the level of a country’s education determines
the country’s level of scientific and technological development, and innovation
capabilities. The level of public awareness of environmental protection on the other
hand, directly affects the effectiveness of environmental protection. The main way to
improve public environmental awareness and cultivate citizens' environmental
involvement is to include environmental education in the academic curriculum.
Therefore, new environmental education methods need to be explored, involving the
formulation of a new framework and knowledge system for environmental education.
6.7 Environmental protection investment

The level of economic development has a positive impact on EP. Higher economic
development allows more instruments and equipment to be purchased, introducing
greener technologies and guaranteeing financial support for specialized personnel.
However, at present most of environmental protection investments are from the
government. Research attention needs to be paid to the alternative generation, use and
effectiveness of special funds for ecological environmental protection. The adequate

and effective use of environmental protection funds, either from governments or the



public, constitute an economic guarantee for addressing the environmental problems

that most worry people (e.g. air pollution, soil pollution, and water pollution).

7. Conclusion

With environmental pollution becoming a global challenge, the study of
environmental performance has attracted great attention from academia, governments,
and companies. Improving environmental performance has a positive impact on global
sustainable development. In this paper, five research streams have been identified
through a systematic literature review. This systematic review has identified the most
relevant factors influencing environmental performance while providing new directions
for future research. The development of this future research agenda will clarify existing
trends and gaps in environmental performance.

In this paper, articles have been retrieved from the Web Of Science, Science Direct,
Scopus and Emerald databases. After filtering the initial dataset of papers, 84 articles
concerning environmental performance were obtained and analyzed by a mixture of
quantitative and qualitative methods. The VOSviewer software was used to analyze the
distribution of journals, citations and keyword clustering. Then, based on the grounded
theory method, the filtered literature was imported into Nvivo software, and sentences
related to environmental performance factors marked, coded, and their content items
gradually classified. Finally, five major research topics (clusters) of enterprise,
government, economy, society and technology were identified. Based on these research
results, a research agenda was developed that proposed further research into such topics
as advanced technology applications, cross-regional environmental collaboration,
third-party supervision, re-scoping environmental performance research, measures to
improve environmental performance, environmental education, and investment in
environmental protection. These research results allowed us to establish the current
research frontiers and knowledge gaps in environmental performance and hint at some
preliminary actions to achieve global sustainable development.

A limitation of this study is the possible (unintentional) omission of some

environmental performance-related documents due to the choice of keywords used. The



increasing popularity of this area may also have resulted in some relevant but very
recent documents being omitted (from 2020). Therefore, it is envisaged that an updated
version of this metareview may be necessary in the short term. In the meantime, we
believe current research findings will bridge the knowledge gap to future research
agendas and be of some assistance to the world achieving the 2030 sustainable

development goals.
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Table D.1

Initial categories of Environmental performance

Ne Initial category Open decoding

Green supply chain management

Supply chain quality integration
Corporate environmental
1 Corporate governance mechanisms and goals
management
Environmental management orientation

Green human resource management

) Economic performance
2 Corporate economic performance o )
Asset-liability ratio

Corporate social responsibility
3 Corporate culture Organizational culture

Corporate culture

Top executives rewarded
Characteristics of corporate Environmental performance return views
executives Chief executive officer attributes

Top managers’ educational background and average age

Management innovation behavior
Technology innovation behavior
5 Environmental behavior Environmental training
Environmental collaboration

Environmental innovation practices

Environmental strategies
) Clean production
6 Corporate environmental strategy o
Market driving forces

Product structure

Environmental protection inspection
Environmental monitoring capacity
7 Environmental supervision Law enforcement
Environmental audit

Environmental performance evaluation system

] ] o Environmental disclosure
8 Environmental information disclosure ) ) ) )
Environmental information disclosure

Carbon emissions policy
9 Environmental regulation Environmental tax policy

Pollutant charges policy

) Dictatorship regime
10 Regime type .
Democracy regime

Environmental protection investment

Government environmental , ]
11 Government's environmental subsidy

protection investment ] ,
Government incentives

) Official performance assessments
12 Government performance appraisal )
Performance evaluation of government departments




Environmental target levels

Public appeal
13 Public participation Public attention
Public environmental awareness
Level of education
14 Level of education National culture
Environmental ethics
15 Population size and growth rate Population size and growth rate
) GDP per capita
16 Economic development ] )
Production efficiency
Mode of economic growth
17 Mode of economic growth Social capital
Foreign direct Investment
) Industrial agglomeration
18 Industrial structure )
Industrial structure
) Level of clean energy technology
19 Technical progress ) .
Technology introduction
Imitative innovation
20 Technological innovations ) )
Independent innovation
Appendix E
Table E.1

Environmental performance main category

N° Main category Initial category
Corporate environmental strategy
1 Corporate Environmental Strategy Corporate environmental management
Environmental behavior
2 Corporate culture Corporate culture
3 Characteristics of corporate executives Characteristics of corporate executives
4 Corporate economic performance Corporate economic performance
5 Environmental supervision Government environmental supervision
6 Environmental regulation Environmental regulation
7 Environmental information disclosure Environmental information disclosure
8 Government performance appraisal Government performance appraisal
9 Government environmental investment Government environmental investment
10 Public participation Public participation
11 Level of education Level of education
12 Population size and growth rate Population size and growth rate
Economic development level
13 Economic development
Economic growth model
14 Industrial structure Industrial structure
15 Technical progress Technical progress




16 Regime type Regime type

17 Technological innovation Technological innovation

References

Ai, H., Deng, Z., & Yang, X. (2015). The effect estimation and channel testing of the technological
progress on China’s regional environmental performance. Ecological Indicators, 51, 67 -
78. doi: https://doi.org/10.1016/j.ecolind.2014.09.039

Ardito, L., & Dangelico, R. M. (2018). Firm Environmental Performance under Scrutiny: The Role of
Strategic and Organizational Orientations. Corporate Social Responsibility and
Environmental Management, 25(4), 426-440. doi: 10.1002/csr.1470

Asumadu Sarkodie, S., Owusu, P., & Leirvik, T. (2020). Global effect of urban sprawl,
industrialization, trade and economic development on carbon dioxide emissions.
Environmental Research Letters. doi: 10.1088/1748-9326/ab7640

Bednarova, M., Klimko, R., & Rievajova, E. (2019). From Environmental Reporting to Environmental
Performance. Sustainability, 11, 1. doi: 10.3390/5u11092549

Cheng, J., & Liu, Y. (2018). The effects of public attention on the environmental performance of
high-polluting firms: Based on big data from web search in China. Journal of Cleaner
Production, 186, 335-341

Chiou, T. Y., Chan, H. K, Lettice, F., & Chung, S. H. (2011). The influence of greening the suppliers
and green innovation on environmental performance and competitive advantage in
Taiwan. Transportation Research Part E-Logistics and Transportation Review, 47(6), 822-
836. doi: 10.1016/j.tre.2011.05.016

Chuang, S., & Huang, S. (2018). The Effect of Environmental Corporate Social Responsibility on
Environmental Performance and Business Competitiveness: The Mediation of Green
Information Technology Capital. Journal of Business Ethics, 150(4), 991-1009

Corsini, F., Appio, F. P., & Frey, M. (2019). Exploring the antecedents and consequences of
environmental performance in micro-enterprises: The case of the ltalian craft beer
industry. 7echnological Forecasting and Social Change, 138, 340-350

Costantini, V., Crespi, F., Marin, G., & Paglialunga, E. (2017). Eco-innovation, sustainable supply

chains and environmental performance in European industries. Journal of Cleaner
Production, 155, 141-154. doi: 10.1016/j.jclepro.2016.09.038

Dahlmann, F., Branicki, L., & Brammer, S. (2019). Managing Carbon Aspirations: The Influence of
Corporate Climate Change Targets on Environmental Performance. Journal of Business
Ethics, 1581), 1-24

Deng, F., Jin, Y., Ye, M., & Zheng, S. (2019). New Fixed Assets Investment Project Environmental
Performance and Influencing Factors—An Empirical Analysis in China’s Optics Valley.
International Journal of Environmental Research and Public Health, 16(24). doi:
10.3390/ijerph16244891

Deng, F. M., Jin, Y. A, Ye, M., & Zheng, S. Y. (2019). New Fixed Assets Investment Project
Environmental Performance and Influencing Factors-An Empirical Analysis in China's
Optics Valley. /International Journal of Environmental Research and Public Health, 16(24).
doi: 10.3390/ijerph16244891

Di, W., Yigin, W., Dan, W., & Caimei, L. (2017). A Study on the Relationship Between Corporate


https://doi.org/10.1016/j.ecolind.2014.09.039

Culture and Corporate Environmental Performance international conference on
management science and engineering.

Dilla, W. N., Janvrin, D. J., Perkins, J. D., & Raschke, R. L. (2019). Do environmental responsibility
views influence investors’ use of environmental performance and assurance information?
Sustainability Accounting, Management and Policy Journal, 10(3), 476-497

Dkhili, H., & Dhiab, L. B. (2019). Environmental Management Efficiency of GCC Countries: Linking
Between Composite Index of Environmental Performance, Socio-Political and Economic
Dimensions. Molecular Microbiology, 57-69

Dragomir, V. D. (2018). How do we measure corporate environmental performance? A critical
review. Journal of Cleaner Production, 196, 1124-1157

Dubey, R., Gunasekaran, A.,, & Ali, S. S. (2015). Exploring the relationship between leadership,
operational practices, institutional pressures and environmental performance: A
framework for green supply chain. /nternational Journal of Production Economics, 160,
120-132. doi: 10.1016/}.ijpe.2014.10.001

Feng, M., Yu, W., Wang, X., Wong, C. Y., Xu, M., & Xiao, Z. (2018). Green supply chain management
and financial performance: The mediating roles of operational and environmental
performance. Business Strateqy and the Environment, 27(7), 811-824. doi:
10.1002/bse.2033

Fiorino, D. J. (2011). Explaining national environmental performance: approaches, evidence, and
implications. Policy Sciences, 44(4), 367-389

Gallego-Alvarez, I., Garcia-Rubio, R., & Martinez-Ferrero, J. (2018). Environmental performance
concerns in Latin America: Determinant factors and multivariate analysis. Revista De
Contabilidad-Spanish Accounting Review, 21(2), 206-221. doi:
10.1016/j.rcsar.2018.05.003

Gallegoalvarez, 1., Vicentegalindo, M. P., Galindovillardon, M. P., & Rodriguezrosa, M. (2014).
Environmental Performance in Countries Worldwide: Determinant Factors and
Multivariate Analysis. Sustainability, 6(11), 1-26

Given, L. M. (2008). The SAGE Encyclopedia of Qualitative Research Methods. SAGE Publications.

Givens, J. E., Huang, X., & Jorgenson, A. K. (2019). Ecologically unequal exchange: A theory of
global environmental injustice. Sociology Compass, 13(5)

Glaser, B. G., Strauss, A. L., & Strutzel, E. (1968). The discovery of grounded theory : strategies for
qualitative research. Nursing Research, 1/4), 364

Golgeci, 1., Gligor, D. M., Tatoglu, E., & Arda, O. A. (2019). A relational view of environmental
performance: What role do environmental collaboration and cross-functional alignment
play? Journal of Business Research, 96, 35-46

Guijarro, F. (2019). A Multicriteria Model for the Assessment of Countries’ Environmental
Performance. /nternational Journal of Environmental Research and Public Health, 16(16),
2868

Guo, J,, Zhu, D., Wu, X,, & Yan, Y. (2017). Study on Environment Performance Evaluation and
Regional Differences of Strictly-Environmental-Monitored Cities in China. Sustainability,
912), 2094-

Haque, F., & Ntim, C. G. (2018). Environmental policy, sustainable development, governance
mechanisms and environmental performance. Business Strategy and The Environment,
273),415-435



He, P., Zhang, Y., Yuan, Y, Qiao, Y., Xin, L, & Zou, X. (2019). The Relationship between
Environmental Taxation, Environmental Performance and Economic Growth: Comparative
Study of Sweden and China 1985-2016. £koloji, 28(107), 401-410

Jain, P., & Jain, P. (2016). Population and development: impacts on environmental performance.
Chinese Journal of Population Resources and Environment, 14(3), 208-214. doi:
10.1080/10042857.2016.1215824

Jia, K., & Chen, S. (2019). Could campaign-style enforcement improve environmental performance?
Evidence from China's central environmental protection inspection. Journal of
Environmental Management, 245, 282-290

Jin, 1, Du, ], Long, X., & Boamah, K. B. (2019). Positive mechanism of foreign direct investment
enterprises on China's environment: Analysis of host country regulation and parent
company management. Journal of Cleaner Production, 227, 207-217

Kerret, D., & Shvartzvald, R. (2012). Explaining Differences in the Environmental Performance of
Countries: A Comparative Study. Environmental science & technology, 46. doi:
10.1021/es300899p

Kitchenham, B. (2004). Procedures for Performing Systematic Reviews

Kumar, S., Giridhar, V., & Sadarangani, P. (2019). A Cross-national Study of Environmental
Performance and Culture: Implications of the Findings and Strategies. G/obal Business
Review, 20(4), 1051-1068. doi: 10.1177/0972150919845260

Li, D., Zhao, Y., Sun, Y., & Yin, D. (2017). Corporate environmental performance, environmental
information disclosure, and financial performance: Evidence from China. Human and
Ecological  Risk Assessment.  An International Journal, 23(2), 323-339. doi:
10.1080/10807039.2016.1247256

Li, Y. N. (2014). Environmental innovation practices and performance: moderating effect of
resource commitment. Journal of Cleaner Production, 66, 450-458. doi:
10.1016/j.jclepro.2013.11.044

Li, Z, Dong, H., Huang, Z., & Failler, P. (2019). Impact of Foreign Direct Investment on
Environmental Performance. Sustainability, 11(13), 3538

Liao, Y., Deschamps, F., Loures, E. d. F. R., & Ramos, L. F. P. (2017). Past, present and future of
Industry 4.0 - a systematic literature review and research agenda proposal. /nternational
Journal of Production Research, 55(12), 3609-3629. doi: 10.1080/00207543.2017.1308576

Linnenluecke, M., Marrone, M., & Singh, A. (2019). Conducting systematic literature reviews and
bibliometric analyses. Australian Journal of Management. doi:
10.1177/0312896219877678

Liu, Y., Dong, J., & Shen, L. (2020). A Conceptual Development Framework for Prefabricated
Construction Supply Chain Management: An Integrated Overview. Sustainability, 12, 1878.
doi: 10.3390/5u12051878

Long, X, Chen, Y., Du, J,, Oh, K., & Han, I. (2017). Environmental innovation and its impact on
economic and environmental performance: Evidence from Korean-owned firms in China.
Energy Policy, 107, 131-137. doi: https://doi.org/10.1016/].enpol.2017.04.044

Ma, Y., Zhang, Q., Yin, Q., & Wang, B. (2019). The Influence of Top Managers on Environmental
Information Disclosure: The Moderating Effect of Company’s Environmental Performance.

International Journal of Environmental Research and Public Health, 16, 1167. doi:
10.3390/ijerph16071167


https://doi.org/10.1016/j.enpol.2017.04.044

Magsi, H. B, Ong, T. S, Ho, J. A, & Hassan, A. F. S. (2018). Organizational Culture and
Environmental Performance. Sustainability, 10(8), 2690

Meng, X. H., Zeng, S. X,, Shi, J.J., Qi, G. Y., & Zhang, Z. B. (2014). The relationship between corporate
environmental performance and environmental disclosure: An empirical study in China.
Journal of Environmental Management, 145, 357-367. doi:
10.1016/j.jenvman.2014.07.009

Mingers, J., & Leydesdorff, L. (2015). A review of theory and practice in scientometrics. £uropean
Journal of Operational Research, 246(1), 1-19

Mokhayeri, H., & Jameei, E. . (2017). Environment And The Way Of Affecting The Decision-
Making Process Of The World. Revista QUID (Special Issue), 2508-2515

Ostad-Ahmad-Ghorabi, M. J., & Attari, M. (2013). Advancing environmental evaluation in cement
industry  in lran.  Journal of Cleaner  Production, 41, 23-30. doi:
https://doi.org/10.1016/].jclepro.2012.10.002

Payansanchez, B., Perezvalls, M., & Plazaubeda, J. A. (2019). The Contribution of Global Alliances
to Airlines’ Environmental Performance. Sustainability, 11(17), 4606

Peng, B., Tu, Y., Elahi, E., & Wei, G. (2018). Extended Producer Responsibility and corporate
performance: Effects of environmental regulation and environmental strategy. Journal of

Environmental Management, 218, 181-189

Punyatoya, P. (2014). Linking Environmental Awareness and Perceived Brand Eco-friendliness to
Brand Trust and Purchase Intention. Global Business Review, 152), 279-289. doi:
10.1177/0972150914523572

Rdchisan, P., Bota-Avram, C., Raluca, I., & Grosanu, A. (2015). Assessing the impact of corporate
governance and economic development on environmental performance: Empirical
evidence from cross-country survey, 76, 1194-1202

Ren, S., He, D., Zhang, T., & Chen, X. (2019). Symbolic reactions or substantive pro-environmental
behaviour? An empirical study of corporate environmental performance under the
government's environmental subsidy scheme. Business Strategy and the Environment, 28.
doi: 10.1002/bse.2308

Shahab, Y., Ntim, C. G, Chen, Y., Ullah, F., Li, H.-X,, & Ye, Z. (2020). Chief executive officer attributes,
sustainable performance, environmental performance, and environmental reporting: New
insights from upper echelons perspective. Business Strategy and the Environment, 29(1),
1-16. doi: 10.1002/bse.2345

Shi, H., Qiao, Y., Shao, X.,, & Wang, P. (2019). The effect of pollutant charges on economic and
environmental performances: Evidence from Shandong Province in China. Journal of
Cleaner Production, 232, 250-256

Singh, S. K., Chen, J., Giudice, M. D., & Elkassar, A. (2019). Environmental ethics, environmental
performance, and competitive advantage: Role of environmental training. 7echnological
Forecasting and Social Change, 146, 203-211

Song, M., Song, Y., An, Q., & Yu, H. (2013). Review of environmental efficiency and its influencing
factors in China: 1998-2009. Renewable & Sustainable Energy Reviews, 20, 8-14

Song, M., Zhang, G., Fang, K., & Zhang, J. (2016). Regional operational and environmental
performance evaluation in China: non-radial DEA methodology under natural and
managerial disposability. Natural Hazards, 84(1), 243-265

Sun, J. H.,, Hu, J, Yan, J. M,, Liu, Z, & Shi, Y. R. (2012). Regional Environmental Performance


https://doi.org/10.1016/j.jclepro.2012.10.002

Evaluation: A Case of Western Regions in China. In G. Yang (Ed.), 2012 International
Conference on Future Energy, Environment, and Materials, Pt A (Vol. 16, pp. 377-382).

Sun, Z., An, C., & Sun, H. (2018). Regional Differences in Energy and Environmental Performance:
An Empirical Study of 283 Cities in China. Sustainability, 1(7), 2303

Testa, F., Rizzi, F., Daddi, T., Gusmerotti, N. M., Frey, M., & Iraldo, F. (2014). EMAS and ISO 14001:
the differences in effectively improving environmental performance. Journal of Cleaner
Production, 68, 165-173. doi: 10.1016/].jclepro.2013.12.061

Walls, J. L, Phan, P. H., & Berrone, P. (2011). Measuring Environmental Strategy: Construct
Development, Reliability, and Validity. Business & Society, 50(1), 71-115. doi:
10.1177/0007650310394427

Wang, R. X., Wijen, F., & Heugens, P. (2018). Government's green grip: Multifaceted state influence
on corporate environmental actions in China. Strategic Management Journal, 39(2), 403-
428. doi: 10.1002/smj.2714

Wang, Y., & Wang, J. (2019). Does industrial agglomeration facilitate environmental performance:
New evidence from urban China? Journal of Environmental Management, 248, 109244

Wang, Z., & Feng, C. (2015). A performance evaluation of the energy, environmental, and
economic efficiency and productivity in China: An application of global data envelopment
analysis. Applied Energy, 147, 617-626. doi:
https://doi.org/10.1016/j.apenergy.2015.01.108

Wendling, Z. A, Emerson, J. W., Esty, D. C,, Levy, M. A, de Sherbinin, A., et al. . (2018). 2018
Environmental Performance Index. New Haven, CT: Yale Center for Environmental Law

& Policy. . Retrieved from https:/ /epi.yale.edu/

Weng, H. H,, Chen, J. S., & Chen, P. C. (2015). Effects of Green Innovation on Environmental and
Corporate Performance: A Stakeholder Perspective. Sustainability, 75), 4997-5026. doi:
10.3390/su7054997

World Health, A. (2019). Health, environment and climate change: draft WHO global strategy on
health, environment and climate change: the transformation needed to improve lives and
well-being sustainably through healthy environments: report by the Director-General.
Geneva: World Health Organization Retrieved from
https://apps.who.int/iris/handle/10665/328609.

Wu, J., Xu, M., & Zhang, P. (2018). The impacts of governmental performance assessment policy

and citizen participation on improving environmental performance across Chinese

provinces. Journal of Cleaner Production, 184, 227-238. doi:
https://doi.org/10.1016/].iclepro.2018.02.056

Yang, L., Ouyang, H., Fang, K. N., Ye, L. L., & Zhang, J. (2015). Evaluation of regional environmental
efficiencies in China based on super-efficiency-DEA. Ecological Indicators, 51, 13-19. doi:
10.1016/j.ecolind.2014.08.040

Yu, Y., & Choi, Y. (2015). Measuring Environmental Performance Under Regional Heterogeneity in
China: A Metafrontier Efficiency Analysis. Computational Economics, 46(3), 375-388. doi:
10.1007/s10614-014-9464-5

Yu, Y., Zhang, M., & Huo, B. (2017). The impact of supply chain quality integration on green supply
chain management and environmental performance. T7otal Quality Management &
Business Excellence, 1-16. doi: 10.1080/14783363.2017.1356684

Zeng, S. X, Meng, X. H,, Zeng, R. C., Tam, C. M,, Tam, V. W. Y, & Jin, T. (2011). How environmental



https://doi.org/10.1016/j.apenergy.2015.01.108
https://apps.who.int/iris/handle/10665/328609
https://doi.org/10.1016/j.jclepro.2018.02.056

management driving forces affect environmental and economic performance of SMEs: a

study in the Northern China district. Journal of Cleaner Production, 19(13), 1426-1437.
doi: 10.1016/j.jclepro.2011.05.002

Zhang, P., & Wu, J. (2018). Performance-Based or Politic-Related Decomposition of Environmental
Targets: A Multilevel Analysis in China. Sustainability, 10

Zhang, S., Wang, Z, & Zhao, X. (2019). Effects of proactive environmental strategy on
environmental performance: Mediation and moderation analyses. Journal of Cleaner
Production, 235, 1438-1449

Zou, H. L, Zeng, S. X, Xie, L. N.,, & Zeng, R. C. (2015). Are Top Executives Rewarded for
Environmental Performance? The Role of the Board of Directors in the Context of China.

Human and Ecological Risk Assessment: An International Journal, 21(6), 1542-1565. doi:
10.1080/10807039.2014.958943



