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Abstract: Research on the relationship between Foreign Direct Investment (FDI) and environmental
concerns has been drastically growing, providing opportunities to conduct systematic and biblio-
metric overviews. Surprisingly, to date, there has been no bibliometric study on the relationship to
analyze the large volume of data. To fill the gap, we conducted a bibliometric study to address the
statistical evaluation of the published studies and measure the role of the publications in the scientific
community. We utilized the Scopus data from 2000–2021 and applied VOSviewer for co-citation
and bibliographic coupling and SciMAT for conceptual structure and evaluation. In addition to the
most influential authors, journals, and countries, we have discussed theoretical foundations and
current research streams in the field of FDI and environmental concerns. We have discussed how
research streams in the fields of FDI and environment transformed during 2000–2005, 2006–2010,
2011–2015, and 2016–2021. Concerning future research directions, we strongly recommend studying
public policies and government incentives for environmental concerns. Consequently, we have also
discussed several future research directions that can further strengthen the field.
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1. Introduction
1.1. Background

Finance is considered as the “liver” of environmental practices [1]. Because of this
merit, many countries across the globe have reserved some portion of their finances for
environmental activities [2,3] while some of the countries (especially underdeveloped and
emerging ones) encourage international investors and multi-national companies to help
reduce environmental issues [4–6]. As a result, the number of studies on the nexus between
Foreign Direct Investment (FDI) and environmental practices dramatically increased [7–9].
For instance, a recent study conducted by Santos and Forte [4] reveals that the number of
studies on FDI and environmental concerns has significantly increased over the last two
decades. These studies provided opportunities to conduct bibliometric studies and unleash
what is the theoretical foundation, current research, and missing areas in the field of FDI
and environmental concerns.

To the best of our knowledge, no relevant bibliometric study in the field could be
found. Santos and Forte [4] used 353 papers from Scopus and the Web of Science until
January 2019. However, this study is limited to the impact of documents and journals,
while co-citations, bibliographic coupling and co-occurrence have not been analyzed. To fill
this gap, our research analyzes more updated data from 2000–2021 as the number of studies
is significantly higher in this range. Moreover, our research uses co-citations, bibliometric
analysis, and conceptual structural and evaluation in the field of FDI and environmental
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concerns. Our research is not limited to the relationship between FDI and environmental
degradation but also encompasses wider environmental concerns namely sustainability
practices, environmental pollution, carbon emissions, and environmental issues.

Our research contributes to the existing body of knowledge in three ways. First, the
co-citations analysis of this research advances our understanding related to the theoretical
foundation in the field that has remained unexplored in the literature. Second, while
performing bibliographic coupling, our research sheds light on the current issues in the
field of FDI and environmental concerns and gives signals for future research directions.
Third, our study employs conceptual structure and evaluation to identify the most and least
important themes and research areas, as well as to identify missing nexuses in the field.

The further structure of the paper is below. First, we briefly discussed the relation-
ship between FDI and environmental concerns. Second, we discussed methodological
approaches and data collection. Third, we carried out a performance analysis of the data.
Fourth, we analyzed co-citations and bibliographic coupling. Fifth, we analyzed the concep-
tual structure and evaluation of the field. Finally, we discussed future research directions,
limitations, and conclusions.

1.2. FDI and Environmental Concern and Overview

Since the 1980s, the literature indicates that the inflow of FDI has globally increased in
almost every region, pertaining to its benefits for both the host countries and the investors.
Indeed, FDI is regarded as a critical component of economic growth, particularly in devel-
oping countries [10]. Among the benefits for the host countries, transfer of foreign capital,
technology, skills, and access to new markets for export enhancement are the most crucial
elements that are being emphasized [11]. Even though FDI boosts economies in multiple
ways. On this issue, the literature is divided into two schools of thought: one indicating its
negative impact on the environment (Pollution Haven Hypothesis), while the other empha-
sizes its constructive role in environment protection (Pollution Halo Hypothesis) [12].

Scholars working on the “pollution heaven hypothesis” contend that underdeveloped
economies are more appealing to developed countries due to lax environmental policies
that are less stringent than in developed countries. As a result of the transfer of dirty
industries from developed economies, developing countries have become pollution hot
spots [13–15]. Moreover, the developing economies intentionally relax their environmental
standards to attract foreign investments to support their economic growth and create new
employment opportunities, yet at considerable environmental costs [16]. A substantial
portion of the body of literature has indicated the positive relationship between industrial
production and CO2 emission that becomes the major cause of environmental degradation.
For instance, Alam, et al. [17] employing panel data found a significant positive relationship
between energy usage and pollution emissions. Fei, et al. [18] argue that only in China, a
1 percent surge in per capita increases the energy consumption up to 50% which eventually
increases the CO2 emission to about 43% in China. Opoku, et al. [19] used a dataset
of 103 countries from 1970 to 2019 and stated that environmental degradation boosts the
inflow of FDI to under developed and developing countries while it attenuates the inflow to
developed economies. Gao, et al. [20] recognized that when there are stringent regulations,
FDI improves total green energy facts and environmental performance. Phung, et al. [21]
used 2000–2018 data and revealed that FDI has a significant and positive role in the green
growth of South Asian economies.

Although there is a substantive part of literature that suggests that the FDI significantly
contributes to the CO2 emission that is hazardous for the environment, several studies
support a positive nexus between FDI and environmental quality. For instance, Zhang and
Zhou [22] while utilizing panel data investigated the effect of FDI on the release of CO2
at the provincial level of China. In fact, the pollution hypothesis are based on the Envi-
ronmental Kuznets Curve (EKC) hypothesis which suggests that environmental quality is
attained after a period where the national income reaches a desired level [23]. Henceforth,
the Advocates of pollution hallo hypothesis argues that the FDI initially provides adequate
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fiscal funds which increase the economic growth of a country that significantly upsurge
the gross national income of the host country, yet, at the cost of environmental degra-
dation. However, as Panayotou [24] suggests, the relationship between environmental
degradation and economic development follows a U-shaped pattern, i.e., with economic
development, environmental quality returns to normal because, with sufficient funds,
governmental institutions prioritize environmental protection once the desired national
income is achieved. Following FDI absorption, environmental protection will now be the
point of competition rather than economic competition [25]. This encourages investors for
imitating pollution control methods.

Keeping in view the importance of environmental quality, the developed countries
export advanced technological FDIs which are more environmentally friendly in nature that
encompasses international environmental standards to the underdeveloped and developing
countries [26]. Therefore, FDI that originates from developed countries aids the developing
economies in enhancing the environmental quality while contributing to the economic
development of developing countries [27–29]. The concept of environmental protection
largely depends on the Sustainable Development Goals (i.e., SDGs). Whereas the SDGs
necessitate support from all countries in order to enhance economic development, halt the
drastic climate change, and ensure sustainable utilization of natural resources to attain
sustainable development [12]. As most of the SDGs are directly related to the natural
environment, all countries need to grow and conserve environmental capital to meet the
SDGs. With a global corporation, the developing countries can enhance their investments in
SDGs-related projects by importing green and energy-efficient technologies from developed
economies in form of FDI, as it is a vital common resource where all the nations can support
each other to encourage the sustainability of the earth’s environment. The concept was
validated by UNCTAD in 2018, which defined FDI as a supplement to public investment,
which is critical for SDGs, particularly in developing countries.

Several studies have investigated the positive role of FDI and financial resources in
environmental protection through different channels [30,31]. One of the most prominent
factors that enhances the role of FDI is the transfer of cleaner technologies that are utilized
for production while keeping in mind the pollution control in host countries, thus leading
to green spillover, that positively affects the environmental quality of the host country [32].
For instance, [33] revealed that the CO2 emissions increase due to GDP growth and energy
consumption, rather than FDI [28], in fact, FDI reduces the usage of pollutive technology
by replacing it with green technology [34]. FDI not only brings new greener technology,
but also advanced management concepts, techniques, and procedures are brought in which
eventually improve the ecological environment. Zeng and Eastin [35] validate the positive
relationship between FDI and environmental protection in Chinese markets. Moreover,
Hassaballa (2013) revealed a negative correlation between FDI and environmental pollution,
in fact, they concluded that the FDI improves productivity along with energy efficiency
through greener technology with low CO2 emitters.

FDI improves the environment through technological structure, industrial structure,
economic scale, and a number of other channels in the host country [36,37]. Although the
technological spillover impact of FDI is still not properly defined, a number of scholars
provide ample evidence that shows that FDI improves productivity with more mature man-
agement experience [25,38]. Foreign-funded firms are more often technologically advanced
compared to local firms. Due to cutting-edge technology, FDI has substantial potential
through the competition effect, personnel flow, demonstration effect, and industrial linkage
effect, henceforth, the technological spillover effect enhances the technological innovation
efficiency [39,40]. Furthermore, the foreign-invested companies possess strong innovative
technological capabilities [41] that are essential for the host countries to determine or adopt
environmentally friendly technologies. With the expansion of FDI, import of advanced
production technologies along with foreign management experiences, the host countries
are enabled to accumulate the innovation capabilities and key knowledge that are essential
for pollution control [42]. Whereas FDI comes with multinational companies, firms that
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utilize overseas mergers and acquisitions have vast R&D institutions that directly transfer
technology and knowledge to the parent company [43]. Moreover, several studies prove
the positive nexus between FDI and environmental protection in some countries through
the transformation of manufacturing industries into service industries, whereas it is em-
pirically proven that the services tend to be less polluting in comparison to the industrial
activities [44]. From the empirical evidence, it is evident that FDI can significantly improve
the environmental quality of host countries. Although initially, it may negatively affect the
environmental quality and improves the pollution abatement capacity of the government
expenditure for the betterment of the environment. From the policy maker’s perspec-
tive, FDI is crucial for technology-intensive industries [45]. Furthermore, FDI positively
influences spatial agglomeration and spillover effects [46]. Whereas the new economic
geography utilizes spatial clustering of economic developments into account. Considering
the extensive number of studies on the relationship between FDI and environmental con-
cerns, we conducted a bibliometric overview to uncover the theoretical foundations and
the current status of the research in the field.

2. Methodology
2.1. Database

We extracted data from Scopus which is considered the most important data source
for bibliometric studies [47,48]. It contains a wide range of data as compared to the web
of science and other databases [48]. The time period for this study is 2000 to 2021 as
research studies in the field of FDI and environmental concerns significantly increased in
this period [4]. Moreover, we further limited our data search to avoid extra literature by
selecting only articles in English language and journals. Structure of the bibliometric is
given in Figure 1.
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2.2. Search Term

The search for this study was “(“foreign direct investment*” OR “FDI”) AND (“carbon
emission*” OR “sustainab*” OR “environment*”)” as it could give the most relevant and
comprehensive literature in the field of FDI and environmental concerns. We extracted
2810 published papers from Scopus on 21 October 2021.

2.3. Co-Citations

Co-citation is when two documents have been cited independently by the next one or
more articles. In simple words, we study the association between those articles that are
cited together by another article. It helps us understand the theoretical foundation in a
particular field. It gives us information about the past on the field.

2.4. Bibliographic Coupling

When one or more articles cites/cite the next two or third articles in the bibliographies.
In other words, here we study the association between those articles that cite similar papers
in their references.
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2.5. Conceptual Structure and Evaluation

This method uses the co-occurrence approach in SciMat to understand the importance
and evaluate each theme during each period (that has been categorized). It explores which
theme is the most or least important and which theme is used repeatedly during the
sampled period in the particular field. In other words, it shows how the field of research is
changing in certain areas.

3. Data Analysis

We first used performance analysis of the data to understand the most productive
authors, journals, and countries in the field. To analyze co-citations and bibliographic
coupling, we used VOSviewer as it is the most recommended software in recent studies. It
analyzes the data from WOS and Scopus directly and gives networking and tabulations
(e.g., [49]). For conceptual structure and evaluation, we used SciMAT as it structures the
themes into different periods. Moreover, SciMAT also enables us to understand the most
and least important research areas in the specified period.

3.1. Performance Analysis

Figure 2 and Table 1 show the number of published papers each year with their
citations. It is clear from the figure that the number of published papers increased from
2000 to 2021 except for some ups and downs during 2003, 2008, 2009, and 2016. Similarly,
there is strong variation in the citations over the years. For instance, as compared to other
periods in the sample, 2001, 2003, 2010, 2015, and 2021 have a low number of citations.

Table 1. Published papers with citations.

Year Published Papers Citations

2000 25 1481
2001 26 858
2002 41 1848
2003 28 976
2004 34 1823
2005 43 1443
2006 49 1938
2007 71 2213
2008 68 1963
2009 68 2543
2010 77 2005
2011 85 2737
2012 109 3209
2013 112 2985
2014 123 3779
2015 131 2270
2016 120 2694
2017 159 3703
2018 206 3989
2019 348 5941
2020 423 3716
2021 464 1145

Total 2810 55,259

Table 2 shows the most productive authors, journals, and countries in the field of FDI
and environmental concerns. Zaman, K is the most productive author with 32 publications,
followed by Shahbaz, M and Nassani, A.A. with 19 and 18 articles respectively. With
203 articles, Environmental Science and Pollution Research is the most productive journal,
followed by Sustainability and Journal of Cleaner Production, which have 149 and 81 articles,
respectively. ChinaOther authors and journals with their publications are shown in the
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below table. Moreover, Table 3 shows the papers that have been cited the most. Dowell,
Hart, and Yeung (2000) and Globerman, Shapiro, and Caballero (2008) stand out.
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Table 2. The most productive authors, journals, and countries.

S no. Authors Published
Paper Journals Published

Paper Country Published
Paper

1. Zaman, K 31 Environmental Science and
Pollution Research 203 China 750

2. Shahbaz, M 19 Sustainability 149 USA 481
3. Nassani, A.A. 18 Journal of Cleaner Production 81 UK 251
4. Abro, M.M.Q 13 International Business Review 37 Pakistan 167
5. Hao, Y.Show 13 Energy Policy 34 India 137

6. Udemba, E.N. 13 International Journal of Energy
Economics and Policy 32 Malaysia 118

7. Bekun, F.V. 12 Energy Economics 29 Turkey 111
8. Murshed, M. 10 Journal of Environmental Management 29 Australia 104
9. Wang, S. 10 Science of The Total Environment 29 Canada 114

10. Anser, M.K 9 International Journal of Environmental
Research and Public Health 28 Germany 91

11. Jiang, L. 9 Journal of International Business Studies 26

Table 3. The Most Cited Papers.

S.No Papers Citations

1. Dowell, et al. [50]. 694
2. Globerman and Shapiro [51] 444
3. Caballero, et al. [52] 442
4. Ramasamy, et al. [53] 374
5. He, J. [54]. 372
6. Ahearne, et al. [55]. 332
7. Tang and Tan [56]. 319
8. Dean, et al. [57]. 305
9. Zhu, et al. [58]. 290

10. Xing and Kolstad [59] 283
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3.2. Bibliometric Analyses

In this study, we conducted a co-citation analysis; bibliographic coupling and co-
occurrence (hereby referred to as conceptual structure and evaluation). For both co-citation
and coupling analyses, the colors in the networking figures show clusters. The rounded
dots (hereby referred nodes) and their size depend on the total link strength (the more the
total link strength, the bigger will be the size of the nodes).

3.2.1. Co-Citations for References

In this part, a researcher studies the association between those two references that are
cited independently in one or more articles. In the present study, we used a minimum of
20 cited references and found 65 references out of 138,225 total references. We discovered
four clusters: cluster 1 (red) had 18 articles, cluster 2 (green) had 18 articles, cluster 3 (blue)
had 17 articles, and cluster 4 (yellow) had four articles. Based on the results (shown
in Table 4), Tang and Tang (2015) have the most links between them than any other co-
cited reference. This article focused on the relationship between energy consumption,
income, FDI and CO2 emissions in an emerging market in Vietnam. Indeed, studies in
emerging economies on the association between FDI and environmental concerns are
rapidly increasing as compared to Europe [30]. Figure 3 shows a network of the co-cited
references where four major clusters are shown.

Table 4. The highest total link strength of co-cited references.

Co-Cited References Citations Total Link Strength

1. Tang and Tan [56]. 83 77
2. Lee [60]. 85 70
3. Solarin, et al. [61]. 68 64
4. Al-Mulali and Tang [28]. 47 46
5. Lau, et al. [62]. 42 41
6. Kivyiro and Arminen [63]. 45 40
7. Pao and Tsai [64]. 42 39
8. Shahbaz, et al. [65]. 36 36
9. Tamazian, et al. [66]. 35 34
10. Baek [67]. 33 30
11. Saboori, et al. [68]. 34 30
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3.2.2. Co-Citations for Journals/Sources

Co-citations for journals show the association between two journals that have ap-
peared independently in one or more articles. We used a minimum criterion of 20 articles
per journal and found 585 journals out of a total of 44,226 journals. Figure 4 illustrates
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five clusters namely cluster 1 (red) with 306 journals, cluster 2 (green) with 117 journals,
cluster 3 (blue) with 85 journals, cluster 4 (yellow) with 64 journals, cluster 5 (purple)
with 13 journals. Energy Policy has the highest number of total link strengths (see Table 5)
followed by the International Journal of Business Studies and Journal of Cleaner Production etc.

Table 5. The highest total link strength of co-cited journals.

Source Citations Total Link Strength

1. Energy Policy 3834 3234.97
2. Journal of International Business Studies 3601 2912.03
3. Journal of Cleaner Production 2964 2494.82
4. Energy Economics 2289 2082.33
5. Environmental Science and Pollution Research 2277 1868.43
6. Ecological Economics 1770 1629.82
7. World Development 1403 1321.24
8. Energy 1400 1316.34
9. Strategic Management Journal 1435 1267.72
10. American Economic Review 1259 1198.21
11. Journal of International Economics 1205 1122.62
12. Science of The Total Environment 970 913.1
13. International Business Review 955 900.49
14. Journal of Development Economics 903 867.27
15. Renew Sustain Energy Review 971 866.19
16. Sustainability 802 723.38
17. Quarterly Journal of Economics 739 720.38
18. Applied Economics 713 690.1
19. Econometrica 710 689.88
20. Academy of Management Journal 739 686.97
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3.2.3. Co-Citations for Authors

Here we study the relationship between two authors that are cited together by one or
more studies. We used the threshold of a minimum of 20 articles by each author and found
2249 authors out of a total of 86,478. Our analysis shows (see Figure 5) four clusters: cluster
1 (red) with 353 authors, cluster 2 (green) with 334 authors, cluster 3 (blue) with 243 authors,
and cluster 4 (yellow) with 70 authors. Shahbaz M is the top author (see Table 6) in terms
of total link strength followed by Ozturk I and Dunning JH.
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Table 6. The highest total link strength of co-cited authors.

Author Citations Total Link Strength

1. Shahbaz, M. 1642 1586.63
2. Ozturk, I. 1123 1092.08
3. Dunning, J.H. 960 902.18
4. Pesaran, M.H. 887 862.68
5. Al-Mulali, U. 604 595.5
6. Cole, M.A. 559 548.65
7. Liu, X. 546 539.92
8. Shin, Y. 545 538.34
9. Wang, Y. 526 519.14
10. Grossman, G.M. 489 484.51
11. Zhang, Y. 474 467.36
12. Zhang, J. 454 448.47
13. Wang, S. 454 446.51
14. Taylor, M.S. 442 435.94
15. Liu, Y. 435 429.05
16. Li, J. 423 418.88
17. Krueger, A.B. 405 402.99
18. Apergis, N. 393 387.99
19. Wheeler, D. 393 384.11
20. Buckley, P.J. 383 375.63
21. Zaman, K. 387 364.32
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3.2.4. Bibliographic Coupling for Documents

Using the criterion of a minimum of 5 citations per document, we extracted 1467 doc-
uments out of 2827 documents. There are eight clusters (see Figure 6) that are cluster
1 (red) with 227 articles, cluster 2 (green) with 217 articles, cluster 3 (blue) with 178 articles,
cluster 4 (yellow) with 152 articles, cluster 5 (purple) has 134 articles, cluster 6 (sky-blue)
with 14 articles, cluster 7 (orange) with 11 articles, and cluster 8 (bronze) with 10 articles.
Villanthenkodath M.A. (2020) has the highest number of total link strengths (see Table 7)
followed by Balsalobre-Lorente D. (2019) and Hitt M.A. (2016). The graph depicts the
networking for the top 1000 coupled documents.
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Table 7. The highest total link strength of coupled documents.

Documents Citations Total Link Strength

1. Villanthenkodath and Arakkal [69] 5 124.9
2. Balsalobre-Lorente, et al. [70] 76 121.89
3. Hitt, et al. [71] 100 118
4. Islam, et al. [72] 5 113.75
5. Shahbaz, et al. [73] 256 109
6. Yilanci, et al. [74] 21 107
7. Malik, et al. [75] 42 104.78
8. Chan, et al. [76] 84 104
9. Ahmad, et al. [77] 25 102
10. Mert, et al. [78] 33 100
11. Demirbag, et al. [79] 69 98
12. White III, et al. [80] 13 96
13. Shahbaz, et al. [81] 34 95
14. Nasir, et al. [82] 137 94
15. Koçak and Şarkgüneşi [83] 68 94
16. Abdouli and Hammami [84] 14 92
17. Bailey [85] 49 92
18. Phuc Nguyen, et al. [86] 18 91.73
19. Buckley, et al. [87] 52 90.45
20. Murshed, et al. [88] 32 90.33
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3.2.5. Bibliographic Coupling for Source

To analyze bibliographic coupling for the journals, we used the minimum threshold
of 5 articles per journal and found 116 journals out of 890. Figure 7 displays that there are
three clusters namely cluster 1 (red) with 80 journals, cluster 2 (green) with 18 journals and
cluster 3 (blue) also with 18 journals. Environmental Science and Pollution Research followed
by Sustainability and Journal of Cleaner Production have the highest total link strength (see
Table 8). It is rational to state that these journals are the most productive journals in the
field of FDI and environmental concern.
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Table 8. The highest total link strength of coupled journals.

Source Documents Citations Total Link Strength

1. Environmental Science and Pollution Research 203 2938 6137.01
2. Sustainability 149 1120 3007.45
3. Journal of Cleaner Production 81 2222 2391.45
4. International Business Review 37 1377 1567.92
5. Energy Economics 29 1958 1301.81
6. Journal of Environmental Management 29 791 1175.51
7. Science of The Total Environment 29 1464 1110.08
8. Energy Policy 34 3197 1063.27
9. Journal of International Business Studies 26 2994 1044.32
10. Management International Review 19 389 911.78
11. International Journal of Energy Economics And Policy 32 304 906.05
12. International Journal of Environmental Research And Public Health 27 240 856.59
13. Energy 19 1742 723.23
14. Environment, Development and Sustainability 18 41 679.63
15. Journal of World Business 19 1209 670.65
16. International Journal of Emerging Markets 22 204 656.2
17. Journal of International Management 12 414 541.21
18. Environmental & Resource Economics 20 997 529.9
19. Journal of the Knowledge Economy 10 88 499.98
20. Applied Economics 20 267 476.59
21. Asia Pacific Journal of Management 9 205 453.13
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3.2.6. Bibliographic Coupling for Authors

To understand the bibliographic coupling among the authors, we used six documents
per author as the minimum threshold and found 136 authors out of a total of 5176. As
shown in Figure 8, there are six clusters; cluster 1 (red) with 38 authors, cluster 2 (green)
with 35 authors, cluster 3 (blue) with 25 authors, cluster 4 (yellow) with 21 authors, cluster
5 (purple) with 10 authors, cluster 6 (sky-blue) with 7 authors. Table 9 illustrates the total
link strength of which Zaman K has the highest total link strength followed by Nassani A.
A and Ahmad M. It stands to reason, given that Zaman K is the most prolific author in the
field of FDI and environmental concerns.
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Table 9. The highest total link strength of coupled authors.

Author Documents Citations Total Link Strength

1. Zaman K. 31 680 1783.17
2. Nassani A.A. 18 288 1414.17
3. Ahmad M. 20 327 1305.85
4. Wang S. 24 828 1109.77
5. Wang Y. 21 179 1056.85
6. Shahbaz M. 19 1640 1051.88
7. Abro M.M.Q. 13 220 1014.48
8. Khan A. 12 217 894.43
9. Hao Y. 13 585 796.64
10. Zhang J. 17 681 784.05
11. Wang J. 15 197 739.82
12. Zhang X. 13 68 711.21
13. Murshed M. 10 172 703.69
14. Anser M.K. 9 96 682.81
15. Li L. 12 518 678.98
16. Zhang Y. 14 296 656.66
17. Aldakhil A.M. 8 198 644.05
18. Chen Y. 17 141 643.86
19. Bekun F.V. 12 129 617.16
20. Liu H. 12 196 605.78
21. Liu X. 12 602 601.42
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3.2.7. Bibliographic Coupling for Countries

To analyze the bibliographic coupling for coupling countries, we used five thresholds
and found 69 countries out of 145. China has the highest total link strength followed by the
USA and UK. Figure 9 shows seven clusters; cluster 1 (red) with 17 articles, cluster 2 (green)
with 14 articles, cluster 3 (blue) with 12 articles, cluster 4 (yellow) with 8 articles, cluster
5 (purple) with 7 articles, cluster 6 (sky-blue) with 6 while cluster 7 (orange) with 5 articles.
Table 10 reveals China has the highest total link strength followed by the USA and UK.
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Table 10. The highest total link strength of coupled countries.

Country Documents Citations Total Link Strength

1. China 742 14,323 24,803.06
2. United States 479 15,762 15,415.55
3. United Kingdom 249 8808 11,689.51
4. Pakistan 166 3438 10,634.56
5. Turkey 107 1950 5274.8
6. India 137 1312 5153.51
7. Malaysia 117 2489 4991.75
8. Australia 104 2228 4839.64
9. Canada 93 1975 4457.02
10. Saudi Arabia 64 895 4136.91
11. Germany 91 1419 3860.25
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We have also shown coupling for countries over time (see Figure 10). It can be learned
from the figure that countries such as China, Pakistan, Vietnam, Saudi Arabia, Egypt,
Oman, and Ghana have recently published in the field of FDI and environmental concerns.
However, Hong, the USA, Japan, Ireland, Singapore, Sweden, and Denmark have published
in the past.

3.3. Conceptual Structure and Evaluations

We used SciMAT by categorizing the data into four periods: 2000–2005, 2006–2010,
2011–2015, and 2016 to 2021. The aim of categorizing the data is to find out how research areas
are evolving over the time in the field of FDI and environmental concerns. It also enables
researchers to understand the most and least important research areas during each period.

3.3.1. Evaluation Map

The overlay diagram (see Figure 11) indicates the number of the most frequent words
during each period and how some or all of these words are used in different periods. In the
first period (2000–2005), 431 words mostly occurred. The arrows going outside indicate the
number of words that are left or disappeared in the next period while the arrows coming
inside show the entry of new words in the specified period. However, the horizontal
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arrow shows the number of words used in the next period with a similarity index. For
instance, out of 431 words during 2000–2005, 321 words disappeared and 110 words with
26% similarity were used in the period 2006–2010. However, during 2006–2010, only
110 words were used of which 34 disappeared and 76 words with 39% similarity were
used in 2011–2015. During the period 2011–2015, 159 words were used of which 83 words
were new while 33 words disappeared and only 126 with a similarity index of 48% were
used during 2016–2021. Consequently, 229 words were used during 2016–2021 of which
103 were new and 20 words disappeared while 209 words with 50% similarity were used
during 2000–2021. Finally, there were 402 words used mostly during 2000–2021.

Sustainability 2022, 14, x FOR PEER REVIEW  14  of  28 
 

 

Figure 9. Network for coupled countries. 

We have also shown coupling for countries over time (see Figure 10). It can be learned 

from  the  figure  that  countries  such as China, Pakistan, Vietnam, Saudi Arabia, Egypt, 

Oman, and Ghana have recently published  in  the  field of FDI and environmental con‐

cerns. However, Hong, the USA, Japan, Ireland, Singapore, Sweden, and Denmark have 

published in the past.   

 

Figure 10. Time spam network for coupled countries. 

3.3. Conceptual Structure and Evaluations 

Figure 10. Time spam network for coupled countries.

Sustainability 2022, 14, x FOR PEER REVIEW  16  of  28 
 

 
2000–2005  2006–2010  2011–2015  2016–2021  2000–2021 

Figure 11. Overlay diagram. 

These themes of each period are presented in the evaluation map (see Figure 12). The 

solid lines indicate a strong relationship/relatedness between the specific themes. In other 

words, it means that the themes appeared or are used in these two periods. However, sold 

lines indicate a weak relationship or poor relatedness between the themes. Looking at the 

period 2000–2005, we can understand that the themes, dispersion, environmental gradi‐

ent, dynamic panel, GMM estimator, regional innovation system, greenfield investment 

and bilateral investment treaty, have disappeared and are not used in the period 2006–

2010. The theme of FDI inflow started during 2006–2010 and the moderating effect also 

started  its  journey during 2000–2021  in  the  fields of FDI and environmental  concerns. 

However, the relationship/relatedness between the other themes can be understood from 

the lines (solid and dotted).   

Figure 11. Overlay diagram.

These themes of each period are presented in the evaluation map (see Figure 12). The
solid lines indicate a strong relationship/relatedness between the specific themes. In other
words, it means that the themes appeared or are used in these two periods. However, sold
lines indicate a weak relationship or poor relatedness between the themes. Looking at the
period 2000–2005, we can understand that the themes, dispersion, environmental gradient,
dynamic panel, GMM estimator, regional innovation system, greenfield investment and
bilateral investment treaty, have disappeared and are not used in the period 2006–2010.
The theme of FDI inflow started during 2006–2010 and the moderating effect also started
its journey during 2000–2021 in the fields of FDI and environmental concerns. However,
the relationship/relatedness between the other themes can be understood from the lines
(solid and dotted).
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Figure 12. Thematic evaluation of the main themes.
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3.3.2. Strategic Diagram

Strategic diagram categorized the most occurrence words into four quartiles namely
(Q1) motor themes, (Q2) Basic and Transversal themes, (Q3) Emerging or Declining themes,
and (Q4) Highly developed and Isolated themes. The characteristics of each quartile during
each period have been discussed below. Motor Themes are the most developed and are
very important themes with strong external ties with other themes during each period.
Basic and Transversal themes are very important but less developed. Emerging or Declining
themes are less important and less developed. Highly Developed and Isolated themes are less
important but highly developed. Themes that appeared in each period are shown in the
strategic diagrams; Figure 13 (2000–2005), Figure 14 (2006–2010), Figure 15 (2011–2015),
Figure 16 (2016–2021) and Figure 17 (2000–2021). Moreover, all the themes with their status
are discussed in Table 11. The centrality (degree of interaction of a research theme with
other research themes) and density (internal strength value of the research theme) are
shown in Table 12.

Table 11. Major themes during each period.

Figures and
Periods Motor Themes Basic and Transversal Emerging or Declining Highly Developed

and Isolated

Figure 13:
2000–2005 Globalization, public polity Investment, foreign

investment Europe Carbon emissions, Asia

Figure 14:
2006–2010

Carbon emissions,
environmental policies, MNCs

Investment, public
growth, foreign
investment

Capital flow *, export,
innovation *

PCB, FDI inflow,
social aspect

Figure 15:
2011–2015

Global warming, human
capital, pollution tax, industry,
host countries,
energy utilization,
sustainable development

Globalization,
developing countries,
capital flow *

Export, tax factors,
remittances, business
environments,
econometrics,
environmental
degradations

Emissions, Europe

Figure 16:
2016–2021

Economic development,
ecosystem, tropical forest,
water pollutant, cities, foreign
investment, public policy,
energy resources, fossil fuel

Public private
partnership, industrial
structure, environmental
impact assessment,
CO2-emissions, green
economies, governments,
industrial structure,
sustainability *

Exports, Asia, capital
flows, economic
integration, moderating
effect, globalization,
outward FDI

Dynamic panel, health
expenditure,
comparative studies,
natural resources,
mathematical model,
ecological
environment, BRICS *

Figure 17:
2000–2021

Economic development,
dispersion, nitrous oxide
emission, water pollution,
environmental gradient, cities,
fossil fuel, foreign investment,
mathematical model *

Europe, public policy,
empirical study,
industrial emissions,
environmental policies

Trade flow, institutional
quality *, bilateral
investment treaty, GMM
estimator, emissions,
business environment,
outward FDI, capital
flow, stakeholders

Regional innovation
system, development
strategy, dynamic
panel, Greenfield
investment, economic
reform, pollution tax,
comparative studies

Note: asterisk * symbol indicates that these themes are appeared in two or more quartiles on the basis of their
position in the strategic diagram.
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Table 12. Centrality and density of major themes (2000–2021).

Cluster/Theme Centrality Centrality Range Density Density Range

Dispersion 43.24 0.85 51.44 1.00
Economic-Development 120.58 1.00 33.43 0.97
Cities 39.47 0.79 17.29 0.76
Nitrous-Oxide-Emission 34.00 0.67 25.17 0.91
Water-Pollutant 36.25 0.73 24.54 0.88
Fossil-Fuel 50.3 0.91 15.2 0.73
Mathematical-Model 27.98 0.52 7.44 0.52
Health-Expenditure 38.99 0.76 19.09 0.85
Empirical-Study 35.43 0.70 4.16 0.36
CO2-Emissions 67.31 0.97 3.43 0.3
Trade-Flow 22.13 0.39 7.39 0.48
Public-Policy 43.46 0.88 4.89 0.39
Pollution-Tax 24.8 0.45 10.32 0.61
Industrial-Emissions 39.63 0.82 1.99 0.15
Environmental-Policies 55.33 0.94 2.00 0.18
Europe 28.56 0.55 4.98 0.42
Capital-Flows 19.73 0.3 1.87 0.09
Foreign-Investment 32.57 0.61 8.45 0.55
Exports 29.39 0.58 2.38 0.21
Outward-FDI 20.87 0.33 1.84 0.06
Institutional-Quality 24.87 0.48 3.14 0.27
Comparative-Studies 15.13 0.24 10.22 0.58
Emissions 21.63 0.36 2.66 0.24
Stakeholders 23.75 0.42 1.27 0.03
Development-Strategy 17.61 0.27 17.71 0.79
Economic-Reform 3.71 0.12 10.55 0.64
Business-Environments 6.69 0.18 1.95 0.12
Environmental-Gradient 33.56 0.64 18.89 0.82
Dynamic-Panel 5.90 0.15 13.98 0.70
Gmm-Estimator 11.14 0.21 5.83 0.45
Regional-Innovation-Systems 3.39 0.06 26.34 0.94
Greenfield-Investments 2.30 0.03 13.19 0.67
Bilateral-Investment-Treaty 3.53 0.09 4.02 0.33
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4. Discussion and Conclusions

There has been an increase in the number of studies on the influence of FDI on envi-
ronmental concerns worldwide. Several determinants, positive, negative, and insignificant,
are discussed in the literature (e.g., [7–9]). These studies provided opportunities to map the
research streams in the field through meta-analyses, systematic analyses, and bibliometrics.
Even though, previous studies have been conducted in the field, we could not detect any
bibliometric study in this particular field. Therefore, we conducted this bibliometric study
to understand the theoretical foundations and current streams of research in the field of
FDI and environmental concerns. Our co-citations analysis revealed four clusters as theo-
retical foundations, while coupling analysis displayed eight clusters as the current research
streams in the field. Moreover, conceptual structure and visualization also displayed a
wide range of current research streams. It acknowledges that research areas in the field of
foreign direct investment (FDI) and environmental concerns are growing and taking into
account new environmental factors.

4.1. Contributions to the Literature

This research has three major contributions to the existing body of literature. First, we
shed light on the theoretical foundations in the field of FDI and environmental concerns.
Our research extracted highly co-cited references, authors, and journals that have remained
untouched in the literature. Our research advances the existing body of knowledge by
adding new information in the field. Second, we performed a bibliographic analysis to
understand the current structure of the research through the lens of documents, authors,
journals, and countries. We discussed which journals, authors, and countries are currently
performing in the specified field. For instance, several studies in the literature have
claimed that research on the relationship between finance and environmental concerns is
significantly increasing in emerging and Asian economies [30,31]. It can be understood
from our research that China is the most productive country in the field. In addition,
several other Asian economies such as Pakistan, India, Malaysia, and Saudi Arabia are
also listed in the top 10 productive countries. In general, our results significantly favor
Santos and Forte [4] who revealed China and the USA as the most productive countries in
the field. Third, we utilized conceptual structure and evaluation of co-occurrence through
SciMat that is the first attempt in the field. We extracted different themes and research
areas over time (2000–2005, 2006–2010, 2011–2015, and 2016–2021) and discussed their
relative importance. In other words, we discussed the most and least important areas in
the field of FDI and environmental concerns. These findings enable current researchers in
understanding the most important research area. Forth, we have suggested several future
research directions in the field of FDI and environmental concerns. It will enable future
researchers to enrich the existing literature in a better way. Consequently, the insights help
future researchers recognize the most underdeveloped and needed areas of research.

4.2. Limitations and Future Research Directions

This research has several strengths but also suffers from a few limitations. For instance,
we used data from 2000–2021 which has merit but still using earlier data can give a complete
message from the theoretical foundation to the current stage. We extracted the data only
from Scopus while other databases such as WOS, EBSCO, and Google scholars are not
considered. Future researchers are recommended to do a comprehensive search in other
data to articulate the results in a better way. Our bibliometric analyses are limited to
co-citation, bibliographic coupling, and conceptual structure and evaluation. However,
we recommend future researchers to carry out co-occurrence, co-authorship, and citations
analysis in VOSviewer to extract detailed information. Consequently, future researchers
can compare the theoretical foundation with the current structure of the research based
on clusters in co-citations and bibliographic coupling. Moreover, a few other research
topics based on conceptual structure and evaluation (basic and transversal themes) are
given in Table 13.
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Table 13. Future research directions.

Research Area Research Gap Possible Questions

Public policies for environmental and carbon
emissions across the globe

• Public policies for environmental
pollutions in under-developed,
developing and
developed economies

• The impact of public policies on
carbon emissions and
different economies

• How public policies are
performing in
different economies?

• How governments can overcome
environmental pollution in
different economies to gain SDGs?

• Do poor policies cause loss of FDI
and environmental concerns?

Testing the relationship between exports,
environmental structure, industrial
emissions, and carbon structure

• Testing the association between
export, environmental
performance, and carbon
emissions in different economies

• Comparison of export
performance and environmental
performance in
worldwide economies

• Does export performance
influence the environmental
structure, industrial emissions,
and carbon structure in
different economies?

• Does export performance plays a
mediating role between FDI and
environmental concerns?

Government incentives and public relations
for FDI and environmental degradation?

• The role of government relations
in the improvement of FDI for
environmental concerns.

• The role of government
relationship between FDI and
environmental degradation

• How do government incentives
and public relationships
promote FDI for
environmental degradation?

• Does public relationship moderate
or mediate the link between FDI
and environmental concerns

FDI in green economies

• The relative importance of FDI in
greening underdeveloped,
developing and
developed economies

• Meta analysis and systematic
review in the field

• Does FDI play a significant role in
green economies?

• What is the role of FDI in greening
oil production countries?

Public policies for environmental and carbon emissions across the globe: Our strategic
diagrams displayed that researchers in the field of FDI and environmental concerns have
paid poor attention to discuss public policies for environmental issues around the world.
Therefore, we give two recommendations: First, researchers should give an overview of
public policies for environmental issues around the world by focusing on bibliometric
studies or systemic literature review. Second, scholars can empirically test the importance
of various public policies for SDGs and environmental activities. It will articulate the
insights concerning SDGs in the better way.

The Role of exports In environmental structure, industrial emissions, and carbon structure:
Based on the strategic network, we found poor evidence on the relationship between
exports, environmental structure, industrial emissions, and carbon structure. Researchers
should empirically examine causal relationships between the parameters to unleash how
each factor is important or complement for another. Moreover, moderating and mediating
mechanisms can be checked in the relationships.

Government incentives and public relations for FDI and environmental degradation: In this
gap, we recommend scholars discussing the role of governments (incentives and relation-
ship) in improving FDI and reducing environmental pollution. This is to say how local
and the domestic governments assist companies and industrial sectors in creating a clean
environment. For instance, Anwar, et al. [1] revealed that government incentives signifi-
cantly motivate organizations toward SDGs. Hence industries should be supported with
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local finance. Moreover, some countries have strong while others have poor international
relationships that give scholars opportunities to study the strength of networks in FDI and
environmental issues.

FDI in green economies: Many countries are moving to a green economy by focusing
environmental issues as a priority such as Germany. However, how does FDI influence
greening of developing and developed economies. However, research can compare the
potential advantages of FDI in Asian, European, and Arabian economies in terms of
going green.

4.3. Conclusions

Steered by the significant number of studies on the relationship between FDI and
environmental concerns, we conducted a bibliometric overview of the association between
FDI and environmental concerns. We used the data from Scopus from 2000–2021 and
utilized co-citations analysis, bibliographic coupling, and conceptual structure and evalua-
tion. Considering the descriptive analysis, our results showed Zaman, K, Shahbaz, M and
Nassani, A.A as the most productive authors, Environmental Science and Pollution Research,
Sustainability, and Journal of Cleaner Production as the most productive journals, and China,
the USA, and UK as the most productive countries in the field of FDI and environmen-
tal concerns. While utilizing co-citations analysis, we found Tang and Tan (2015), Lee
(2013), and Solarin et al., (2017) as the highest co-cited references, Energy Policy, Journal
of International Business Studies, and Journal of Cleaner Production as the highest co-cited
journals, and Shahbaz, M. Ozturk, I., and Dunning, J.H. as the highest co-cited authors. In
the bibliographic analysis, we found Villanthenkodath M.A. (2020), Balsalobre-Lorente D.
(2019), and Hitt M.A. (2016) as the highest coupled documents, Environmental Science and
Pollution Research, Sustainability, and Journal of Cleaner Production as the highest coupled
journals, Zaman K., Nassani A.A., and Ahmad M., as the highest coupled authors, and
China, the USA, and UK as the highest coupled countries. The conceptual structure and
evaluation indicated 33 research areas that were evolved over the different periods in the
field of FDI and environmental concerns. Overall, it illustrates the research areas in the
particular field which spread from four theoretical foundations to a wide range of research
streams. It signals the importance of the topic in the field and encourages future researchers
to articulate the research streams in a better way. In particular, research areas such as
globalization, developing countries, capital flow, public private partnerships, industrial
structure, environmental impact assessment, CO2-emissions, green economies, govern-
ments, industrial structure, sustainability, Europe, public policy, empirical study, industrial
emissions, and environmental policies should be emphasized in the future to enrich the
current research streams in the field. In addition, we suggested several research topics
for future researchers in the fields of public policies, environmental and carbon emissions,
industrial structure, industrial emissions, green economies, and government incentives.
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