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Abstract: While researchers from many disciplines are increasingly interested in studying issues
related to sustainability, few studies have presented a holistic view of sustainability from the
perspectives of business and management. This bibliometric study quantitatively analyzed a big data
set of 30 years of sustainability research (1990-2019), consisting of 37,322 publications and 1,199,398
cited references, visualizing major topics, dynamic evolution, and emerging development. The
decade-by-decade in-depth analysis shows a clear shift from a nearly exclusive focus on economic
growth and consumption to all three pillars of sustainability, i.e., economic growth, social development,
and environmental protection. Highlighting the differences between United Nations” Sustainable
Development Goals and the popular research topics from academia, our analysis uncovers research
gaps and suggests future research directions for sustainability researchers and practitioners.

Keywords: sustainability; big data; bibliometric analysis; information management; science
visualization; CiteSpace

1. Introduction

With the diffusions of internet and other technologies, we all have witnessed transformational
development in commerce over the last thirty years. While major technology-driven companies such
as Alibaba Group and Amazon have built gigantic ecosystems, many enterprises have been struggling
with intense competition and shrinking market share. What leads to such a great difference? Jack
Ma, the founder of Alibaba, who is also the first person to be appointed as an advocate of the United
Nations’ Sustainable Development Goals, provided an opinion in response to this question. According
to Jack Ma (2013) [1],

“Our challenge is to help more people to make healthy money, ‘sustainable money,” money that is not
only good for themselves but also good for the society. Business people like me are beginning to pay
attention to social issues including the environment, taking action and really treating this issue very
seriously.”

Such a sustainability-driven perspective has become increasingly popular among business
researchers and practitioners. However, few studies have presented a holistic view of sustainability
from the perspectives of business and management. Therefore, a bibliometric analysis of the literature
on sustainability can shed fresh light on the implications of sustainability for modern commerce.
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For academic research, sustainability has been a fast-developing research area comprising a wide
variety of specialties from chemical sciences, engineering, environmental health, social sciences, public
policy, and business. Thus, we now have a huge dataset of research articles related to sustainability.
Two characteristics of sustainability research make it appropriate to apply automated, computerized
methods for a literature review. First, the amount of data to be processed in a literature review is very
large. Here the data include not only the textual information contained in each publication, including
titles, abstracts, and keywords, but also the network structure formed in the citations and co-citations.
Although traditional reviews have provided expert in-depth analyses, they can be used to inherently
further explore the underlying networks among the publications and capture the dynamics in the
research domain [2-5]. Second, the scholarly research in sustainability is extremely interdisciplinary
because of the nature of the subject matter. Traditional reviews that rely on the labor of experts to read
and judge the contents will not be able to generate an informed review due to the limits of expertise
that is humanly possible. Most of the existing traditional reviews, thus, are limited to narrowly defined
topics and aren’t applicable to the reviewing of a long, prolific research domain such as sustainability.
These characteristics make the data “big data” in that they satisfy the 4Vs: volume, velocity, variety,
and veracity [6]. In this paper, we apply a quantitative bibliometric approach to review the research
domain of sustainability to complement the existing reviews. Therefore, the first goal of our study
aimed to quantitatively survey the intellectual landscape in sustainability academic research and
identify thematic patterns, landmark articles, and emerging trends. We focused on original research
articles published in leading academic journals in business and management, as well as social sciences
closely related to the research and education in business schools, such as economics, psychology, and
sociology, to identify the differences between business and social sciences data.

Furthermore, in practice, sustainability is a global goal and a global challenge. The 2030 Agenda
for Sustainable Development, adopted by all United Nations states in 2015, provides a shared blueprint
for peace and prosperity for people and the planet. At the heart of the agenda are the 17 Sustainable
Development Goals (SDGs 2015), including no poverty; zero hunger; good health and well-being;
quality education; gender equality; clean water and sanitation; affordable and clean energy; decent
work and economic growth; industry, innovation, and infrastructure; reduced inequalities; sustainable
cities and communities; responsible consumption and production; climate action; life below water;
life on land; peace, justice and strong institutions; and partnerships for the goals [7]. As the second
decade of the 21st century comes to an end, it is time to inspect what the academic research in business,
management, and associated social sciences has achieved and what has been learned compared with
the practical goals. Such a review will be essential for the continuous closing of the gap between
academic research and practices on sustainability. Besides, students in business and management are
trained to be future business leaders and, collectively, they can influence if and how soon the SDGs
can be achieved [8]. Thus, business schools have great responsibilities in preparing their students
to address the complex global socio-economic and environmental challenges [9]. A reflection on the
research produced in the business school journals focused on sustainability is useful in recognizing
and in pointing out future research and practice directions. Thus, the second aim of this review was
to highlight the gap and insights between academic research and practitioners by comparing the
bibliometric analysis results with the SDGs goals, and to propose potential topics that are urgently
needed by both the industries and society.

The two goals of this study, making a bibliometric analysis and highlighting the gap and insights
between academic research and practitioners, are represented in the research framework as shown in
Figure 1.
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Figure 1. Research framework for the literature review.

Our study makes several contributions. First, it adopts a quantitative, “big data” approach
to analyze a large-scale dataset containing 37,322 sustainability-related research articles in 433 top
business and management journals, and 1,199,398 cited documents collected from the Web of Science
(WoS) Core Collection in the past 30 years (from 1990 to 2019). Compared with existing reviews on
sustainability and related topics, our study is among the most comprehensive bibliometric reviews so
far. The large dataset allowed us to capture the intellectual landscape of sustainability research and
provide a comprehensive portrayal of the knowledge structure of the sustainability domain in the
last three decades. Second, this review offers a detailed decade-by-decade analysis to demonstrate
how the sustainability research has moved from a rather narrow, economic growth-focused agenda
to encompassing all three pillars of sustainability (i.e., economic growth, social development, and
environmental protection), and how it has progressed with a rich and diverse set of topics. Third,
this paper suggests that business and management fields could offer more solutions to sustainability
problems around the world. Business and management research has the potential to create interesting
and significant topics that can link the hotspots in the sustainability literature to the United Nations’
Sustainable Development Goals (SDGs). Finally, the sustainability-related studies in Sustainability
journal are also mapped from 2008 to 2019 to view the extending and potential boundary of the update
studies in the journal. Comparing these topics from this journal with the above studied business
journals can also provide a broader vision for the journal readers.

The remaining parts of this article are organized as follows. Section 2 summarizes the related
review studies. Then, the data and methods are presented in Section 3. The bibliometric analyses and
results are listed in Section 4. Based on the results, the research gaps and insights are described in
Section 5 and the conclusion is attained in Section 6.

2. Related Work

2.1. Systematic Literature Reviews of Sustainability

Recognizing the responsibilities business schools have in conducting research and educating
future business leaders, many scholars have reviewed different aspects of sustainability and sustainable
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development. For example, strategic management scholars have examined the research in corporate
social responsibility [10]; in behavioral economics, economists have examined if behavioral nudges
can lead to green choices [11]; marketing scholars have reviewed the findings on eco-friendly product
development [12] and ethical consumption behaviors [13]; operations management focuses on supply
chain management [14], smart technologies in manufacturing [15], supply chain collaboration [16],
circular economy [17], sustainable transportation systems [18], and sustainability performance
evaluation [19]; the human resources discipline focuses on the role of human resources management [20];
and entrepreneurship scholars have examined topics such as social entrepreneurship [21]. Some
reviews are interdisciplinary due to the nature of the sustainability-related issues investigated, such as
resilience [22], internet use and individual well-being [23], and social and sustainable innovations [24].
The existing reviews present a fragmented view of the many facets inherent in understanding the
current research landscape of sustainability. Our bibliometric analysis attempts to provide a bird’s
eye view across the 22 fields in ABS Academic Journal Guide and to provide a more comprehensive
assessment of the literature on sustainability from business and management perspective.

Most of the previous reviews used limited numbers of publications and expert-based judgments to
evaluate the literature, extract research themes, and suggest directions for future research. For example,
Chen et. al [16] used human experts to read the full text of 174 papers on sustainability and supply
chain collaboration, the authors read 1126 long-listed articles, and applied their judgments to select
122 articles for review. These reviews are mostly qualitative and are not suitable for understanding
the research landscape of a wide, interdisciplinary domain such as sustainability. They also cannot
provide dynamic views to illustrate how a research domain has evolved over a long period of time.

2.2. Large-Scale Bibliometric Review to Identify Specialties

The ability to take stock of a research field or specialty has increased tremendously in the past
decade due to the increasing degree of digitalization of research article databases (e.g., Web of Science,
Scopus) and the developments in software tools such as CiteSpace [25] and VOSviewer [26]. Such
reviews have shed important light on evaluating the productivity of business schools [27], ranking
academic journals [28], stocktaking research domains [29], and discovering emerging research trends
and technologies [30].

A number of recent bibliometric reviews have examined the sustainability domain. For example,
Cullen [3] reviewed published sustainability research that relates to business and management
education over the 20 years (1994-2013). Their review showed a nascent rise in the interest in this
domain, but their analysis was primarily descriptive. Chabowski, et al. [31] reviewed the sustainability
research in marketing by examining 76,342 citations made in 1320 sustainability-focused articles from
36 journals over 51 years (1958-2008). They employed multidimensional scaling and extracted five
broad topics as future research directions. Tang et al. [32] reviewed the ten years of publications in the
journal Sustainability since 2009, when it released the inaugural issue. This present review instead covers
a time period of 30 years, a larger selection of academic journals (433 journals), and higher-quality
publications on sustainability. The review by Zhu and Hua [2] bears the closest resemblance to this
present one. They compiled a dataset of 59,926 records and analyzed them using CiteSpace. Yet,
their data sample was different from this present review in two ways. First, they did not impose
any restriction on the journals and consequently it was a medley of 32 languages, 49 countries, and
149 research areas. Second, their search keyword was “sustainab* development” only, whereas this
review, motivated by the multifaceted nature of sustainability, purposely incorporated the search terms
related to the 17 SDGs adopted by the U.N. Therefore, we believe this review defines a more suitable
sample of existing sustainability research in business and social sciences fields.

2.3. The Gap between Academic Research and Practice

Most related literature reviews have explored the humongous research to catch the theoretical
trends, but ignore deeply analyzing the gap between academic research and practice [33,34]. As
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indicated by the empirical evaluation on the usefulness of academic research to practitioners,
in particular, business schools’ research has limited impact on business practitioners and makes
limited contribution for practice, although a number of scholars strive to reduce the research and
practice gap [33,34]. Therefore, in this review, centering on the practical 17 SDGs for the sustainability
of the U. N., we compared the achieved and untouched topics to find the gap between academic
research and practice in Section 5.

3. Data and Method

3.1. Sample

We reviewed sustainability research from 1990 to 2019 from the ISI Web of Science Core Collection
database, as adopted by prior research [2,5,35]. Another widely use dataset, Scopus, covers a wider
journal range but it is currently limited to recent articles (mainly after 1995) compared with Web of
Science [36]. Therefore, we chose the ISI Web of Science Core as the data source. The research articles
were collected from academic journals ranked at 4%, 4, and 3 in the Academic Journal Guide 2018,
released by the Chartered Association of Business Schools in the U.K. The journals with four stars
publish the most original and best executed research papers, and the journals with three stars publish
original and well-executed research papers. Although the measurements are different in different
countries, these leading journals are generally agreed by scholars in these research fields. “It is argued
that there is no perfect method of assessing journal quality, but that the ABS Academic Journal Quality Guide
overcomes some of the failings of established methods” [37]. The ABS Academic Journal Guide considers
a range of indicators and provides wide journal coverage; has high levels of internal and external
reliability; is sensitive to small variations in the ratings of journals; and is generally recognized as
a reasonable ways of ranking journals within its user community. It provides a list of journals that
cover a wide range of 22 disciplines in business school research and education. As such, it allowed
us to investigate the research output in an interdisciplinary and refined way. This journal list is
widely adopted by business schools and other stakeholders in evaluating the scientific production and
dissemination in business and management disciplines in UK [38]. Collectively, 433 journals in all
22 disciplines in business and management were included based on the five measurements including
article citation, institution list, peer surveys, citation studies, and derived lists (Appendix A).

To examine the intellectual landscape, the research domain must be defined clearly. This is rather
difficult because the field of sustainability is highly interdisciplinary and involves a wide variety
of issues. Our dataset was constructed in three steps. First, we searched for the term “sustainable”
or “sustainability” in the titles, keywords, and abstracts of published articles. Second, we added
a number of descriptive words that are associated with sustainable development from the United

VZ7i

Nations” Sustainable Development Goals including “responsible”, “clean”, “decent”, “affordable”,
“justifiable”, “green”, “renewable”, “ecological”, “environmental”, “balanced”, and “organic.” Third,
in business and management, sustainability is concerned with the impacts of business operations on
society, impacts of business operations on the environment, equality, diversity, consumer protection,
health, environmentally sustainable transportation systems, governmental regimes, environmental
risks, information security, information resilience, circular economy, government and sustainability
regulation, smart cities and homes, social networks, online sharing, economic growth, employment,
income, democracy, social justice, social inclusion, crime, and emerging technologies. Thus, these
terms were used in search of the articles as well. We restricted the type of research to be articles and
reviews as labeled in Web of Science, since they are predominately original research.

The resultant dataset contained 37,322 published articles as primary citing documents between
January 1990 and February 2019. Figure 2 shows the fast increase in the number of research papers
published on sustainability relative to the total amount over this period. In 1990 there were only 12
such articles fitting our selection criteria, about 0.098% of the total amount. In 2000, a decade later,
it increased to 687 and further to 1717 in 2010, to be 4.39% of all the publications. By 2018, the quantity
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of publications on sustainability grew to 3222, to be 10.6% of the total studies, suggesting that the
sustainability research has played a more and more important role in business and management
research areas. From these publications we generated 1,199,398 secondary documents (i.e., the cited
references), which became the basis of document co-citation analysis and clustering. To observe the
dynamic evolutions during the past 30 years and detect the evolution over time, we divided the
30 years into three decade-long periods (Table 1) and inspected them closely, as described below in
Section 4.
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Figure 2. Year-by-year distribution of the publication literature on sustainability relative to all the
literature of the selected journals (1990-2019).

Table 1. A summary of the collected datasets of Periods I, II, and III

Dataset Duration Results Articles Reviews References Authors Institutions
Period I 1990-1999 4062 3981 81 114,118 7676 1830
Period II 2000-2009 10,848 10,507 341 323,222 22,262 4523
Period III 2010-2019 22,412 21,966 446 762,058 48,963 9511
Periodryta  1990-2019 37,322 36,454 848 1,199,398 69,994 12,581

Notes: “Results” column means the total number of searched “Articles” and “Reviews” types of literature.
“References” column here represents the total unrepeated cited references. “Authors” and their affiliated “Institutions”
column count each author and institution only once in the entire pool.

3.2. Analytical Method

This review used two bibliometric methods—document co-citation analysis and dual-map
overlay—to study the current research on sustainability published over the past three decades. First,
the collections of research papers generated in the steps above were analyzed using document co-citation
analysis (DCA). Document co-citation studies a network of co-cited references and describes how
two research articles may be linked. They are defined as the “frequency with which two documents
are cited together” [39]. The fundamental assumption is that co-citation clusters reveal underlying
intellectual structures. For example, Small [39] and Chen [25] are both cited in this paper, thus these
two cited references have a co-citation link. With more documents citing these two papers together,
the related nature of Small (1973) and Chen (2006) grows stronger. Here, the cited articles are the
knowledge base and the citing articles are the research front. The co-citation frequency between two
references is calculated based on the number of times that they are cited together in the primary,
citing documents.

Such a co-citation analysis serves several functions. First, it maps the relationships between key
ideas in a field (Small 1973). The greater the frequency that two papers are co-cited, the stronger
relationship there is between the ideas presented in those two works. Second, co-citation analysis
identifies landmark articles that are intellectually significant works for a knowledge domain. Landmark
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works are important to examine in bibliometric analysis because they not only reveal the significant
contributions made to the research domain at a given point of time, but also indicate intellectual
turning points dynamically [40].

This review applies the method of bibliometric mapping, an information visualization technique
that can quantitatively display the landscape and dynamic aspects of a knowledge domain [25,41,42].
The mapping tool used here was CiteSpace (v.5.3.R10) (http://cluster.cis.drexel.edu/~{}cchen/citespace/.
Accessed 10 February 2019), a Java-based application developed by Chaomei Chen [25,40]. CiteSpace
visualizes and analyzes trends and patterns in scientific literature, taking advantage of the citation
and co-citation records to present the intellectual structure, including the cluster maps and dual-map
overlays, as well as bibliographic coupling. Citespace has become one of the most widely used
bibliometric mapping tools [43]. It has been used to map various research areas such as social
commerce [44], regenerative medicine [45], hospitality [46], and climate change and tourism [47].

4. Bibliometric Analyses and Results

4.1. A Landscape of Thirty Years of Sustainability Research Topics

Figure 3 shows the document co-citation network structure over the 30-year period from January
1990 to February 2019. The modularity Q and the mean silhouette score S are two important metrics that
tell us about the overall structural properties of the network. The top 100 most cited studies in every
slice were applied to generate the references network in that year. We set the time slice to be two years
based on trial experiments results, revealing that a two-year time slice is adequate to represent three
or more abundant network clusters, among which there are concise relations, representing a sensible
performance [29]. The synthesized network contains 37,322 records with 1,199,398 cited references.
The network contains 106 co-citation clusters. The 25 largest connected components include 1280
nodes and 1602 links, which account for 82% of the entire network. In this cluster map, the modularity
Q of 0.863 is quite high, suggesting that the specialties in sustainability are distinctly defined in terms
of co-citation clusters. The mean silhouette score is 0.339, which is acceptable because of the existing
numerous small clusters. The silhouette scores of the major clusters we will emphasize in this review
are adequately high, as shown in Table A2 of Appendix A. In generating the network, we used the
minimum spanning tree algorithm (MST) to prune it to elucidate the network more concisely.
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Figure 3. (a) Landscape view of 30 years of sustainability research (1990-2019); (b) overlay cluster map
in three periods, left to right: 1990-1999, 2000-2009, 2010-2019.

The nodes in the view represent the analyzed subjects (that is, cited references), and the more
citations appear, the larger the nodes of frequency. The visualized cluster view represents many useful
indicators of the co-citation network. The map can show the formation of knowledge clusters, the
association between clusters, and the evolution over time. For example, the connection between nodes
represents a co-occurrence (or co-citation) relationship. The color and thickness in the inner circle of
the node indicate the frequency (or citations) that occurs in different time periods. The clusters are
labeled by noun phrases extracted from the titles, keyword lists, or abstracts of articles that cited the
particular cluster. We report the top three labels extracted from keywords using both Latent Semantic
Indexing (LSI) [48] and Log Likelihood Ratio (LLR) [49]. Labels extracted by LSI tend to capture
implicit semantic relationships across records, whereas those chosen by LLR tend to reflect a unique
aspect of a cluster. The areas of different colors indicate the time when co-citation links in those areas
appeared for the first time. The change in color from cold to warm tones indicates time changes from
early to the more recent. Other nodes with red tree rings are references with citation burst, that is, cited
references were suddenly added in the short term [50].

For example, as shown in Figure 3a, the purple-colored areas at the upper right quadrant, including
the six labels (#0—liquidity constraints, #12—measurement of diversification, #13—crowd-out,
#14—gender, #15—difference stationary, #24—agricultural household modles), represent earlier research
hotspots. For instance, the #0—liquidity constraints topic, popular in 1990s, means the restrictions on
the use of assets to finance needs for consumption or investment, which relates with consumption and
income, playing an important role for macroeconomic outcomes. In the middle, the magenta-colored
areas represent more recent research hotspots, including #5—financial development, #7—income
inequity, #8—unit roots, #9—social capital, #10—happiness, and #17—embeddedness. The latest
research topic hotspots are covered in the yellow areas, including #1—material footprint, #2—trust,
#3—panel data, #4—corporate social responsibility, #6—propensity score matching, #16—environmental
assessment, #21—consumption income and wealth inequality. A greater number of sudden points can
be found in the magenta area and the yellow area, suggesting a reduced homogeneity in clusters and a
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proliferation of research topics. Such a developing process can also be clearly viewed by the Figure 3b,
just like a process of mycelium cultivation.

4.2. The Decade-By-Decade Analysis

To compare the research topic changes in the sustainability domain, research topics in Periods I, II,
and III, defined by the 1990s, 2000s, and 2010s, respectively, were used. Figures 4-6 show the research
landscape in the three decades 1990-1999, 2000-2009, and 2010-2019, respectively. Tables 2—4 show
the co-citation clusters identified in the network. Each of the largest 6 clusters of these three periods
all have more than 100 members. Their silhouette scores indicate a high level of homogeneity within
these clusters. For each of the 10-year periods, we focused on the largest topic clusters to illustrate the
research fronts in different decades over the 30 years.

4.2.1. Period I (1990-1999)

Figure 4 shows a landscape view of research output in the 1990’s in the field of sustainability. Same
as in the 30-year total document database analysis on the 30-year documents base, the top 100 most
cited works each year were applied to generate the references network in that year. The synthesized
network contains 4,062 records with 114,118 references. The network contains 52 co-citation clusters,
with 522 nodes and 577 links. The largest connected components include 373 nodes, which account for
71.5% of the entire network. In this cluster map, the relatively high modularity Q of 0.858 suggests the
clustering is reasonable. The mean silhouette score of 0.448 suggests that the homogeneity of these
clusters, on average, is moderate. The largest 11 clusters all have more than 20 members each as shown
in Table 2.
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Figure 4. Landscape view of sustainability research in Period I (1990-1999).
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Table 2. Key labels as sustainability research topics in Period I (1990-1999).

Cluster ID Size Silhouette Mean (Year) Label (LSI) Label (LLR)
consumption; liquidity constraints (30.56, 10%);
0 52 0.876 1989 permanent income; dynamic programming (21.77,
social security 10%); saving (21.77, 10%)
ecoerf:;??zz \/gglo() V;;[)}r:t/ent' growth (24.28, 104); endogenous
1 47 0.987 1990 R ’ growth (21.96, 10%); unit roots
stochastic growth (21.56, 10)
models "
. tion: iob agricultural households (8.68,
5 29 0.997 1987 e o) 0.005); self-selection (8.68, 0.005);
mObIty; scale diseconomies of scale (8.68, 0.005)
unmeasured
heterogeneity; youth labor market (25.09, 104);
6 29 0.987 1989 competing risks; returns to education (25.09, 10%);
time-varying selection bias (17.63, 10%)
coefficients
monte carlo methods: simulation estimation (12.4, 103);
. 7 symmetric normalization (12.4,
7 26 0.961 1990 moments; symm etric 107%); intertemporal labor force
normalization participation (12.4, 103)
employment class (18.58, 10%); paid
characteristics; employment (18.58, 104y,
8 25 0.914 1987 women’s health; social employment characteristics (18.58,
roles 10%)
socioeconomic status; .
9 25 0.922 1994 social class; avoidable worr_14en (15'17’. 10%); UK (1?3'17’
. 10*); mortality (12.23, 10~)
mortality
information system actual relatedness (28.88, 10%);
problems; description; measurement of diversification
10 24 0.978 1986 information system (28.88, 10%); corporate strategy
view (17.24,10%)
home: work: work selection (8.06, 0.005); alternative
11 23 0.998 1987 arra/m em/ents work arrangements (8.06, 0.005);
& employment relations (8.06, 0.005)
issues; structure; issues in o.rgar.lizing is (15.2.5, 19’4);
12 20 0882 1989 centralization Ii;;gga}gz;}(;g decentralization
decentralization ’ f, 7 4
unction (15.25, 10%)
e e underclass (22.36, 10%);
13 20 0.954 1986 flexibility; stratification; )0 ent histories (22.36, 10);

unemployment

stratification (22.36, 10%)

Note: Clusters #2 to #4 were pruned and not reported in the CiteSpace output due to their extremely low centrality.

Figure 4 consists of two rather concentrated sections in its upper and lower parts, respectively.
Occupying the upper part is the largest cluster in this period, focusing on household consumption
and economic security as represented in “consumption”, “liquidity constraints”, and “permanent
income” [51]. The next largest cluster is concerned with economic growth in macroeconomics [52],
followed by the third largest cluster concentrating on topics such as job mobility, innovation, and
labor markets, such as agriculture and the youth labor market [53]. They are clustered in the bottom
of Figure 4. For this period, the research, represented in the publications in the ABS Academic
Journal Guide 2018 prestigious journals, have mostly involved the economic factor as the single pillar
of sustainability.

4.2.2. Period II (2000-2009)

Research topics in the first decade of the 21st century are presented in a clustered landscape view
in Figure 5. Again the 10-year period is sliced at two years and the top 100 most cited studies in each
slice were employed to generate the references network in that slice, containing 10,848 records with
323,222 references. Fifty-two clusters were formed, with the largest connected components consisting
of 347 nodes out of 430 nodes, accounting for 80.7% of the entire network. The modularity Q of 0.824
is relatively high, suggesting that the network is reasonably divided into loosely coupled clusters.
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The cluster map has a moderate mean silhouette score of 0.366, indicating the existence of numerous
small clusters. We again focus on the largest clusters to understand the research landscape in this

period, summarized in Table 3.
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Table 3. Key labels as sustainability research topics in Period II (2000-2009).

Cluster ID Size Silhouette Mean (Year) Label (LSI) Label (LLR)
social capital; food social capital (108.37, 10%);
0 42 0.954 2001 security; health multilevel modelling (53.34, 10%);
insurance USA (50.92,10%)
income inequality; socioeconomic factors (94.6, 10%);
1 35 0.971 1997 alcohol dependence; income inequality (83.78, 104);
social capital health status (47.69, 104)
sub]ec’Fn{e welljb.elr}g, subjective well-being (124.24,
2 31 0.95 2002 Spatia amealt e 10*); happiness (91.65, 10°4);
. fofm agﬁoﬁ systems quality of life (39.72, 10)
social capital; self-rated social networks (45.06, 10);
3 31 0.95 1997 health: netv(rork data alliances (34.66, 10#); networks
’ (33.72,10%)
convergence; spatial endogenous growth (32.01, 104);
4 31 0.958 1997 dependence; dynamic multiple equilibria (22.98, 10%);
panels ces (22.98,10%)
economic growth; environmental Kuznets curve
5 28 0.969 2002 economic development; (28.02, 10'4); democratization
foreign aid (22.66, 104); democracy (19.7, 104)
(if;r:;;rlucchgrozvthf financial development (63.79,
6 26 0.973 1999 Sasters; 104); economic growth (48.39,
| Currency crises; 104); banks (23.91, 104
international trade ! !
economic growth; bureaucracy (29.94, 10%); active
7 24 0.946 1998 financial development; labor market policy (23.93, 10);
legal system growth (14.68, 10%)
. consumption (41.27, 10°#); excess
__consumptiony nsitivity (35.6, 10%);
8 21 0.967 1996 incomplete markets; h se Y ! !
buffer stock and-to-mouth consumers
(27.46, 10%)
corporate social corporite social performance
performance; (40.52, 107*); business performance
? 2 0-837 2000 performance; (23.11, 10*); demographic
differentiation transition (23.11, 10%)
structural equation exploratory and e:ploitative
modeling; information orientation (22.3, 10*); behavioral
10 20 0.953 2001 privacy threats; integration (22.3, 10'4) ;
responses; ethical issues ambidexterity (22.3, 10%)
entrepreneurship; crowd-out (28.56, 10#); Medicaid
11 20 0.979 1995 performance; firm (28.56, 10%); environmental
growth amenities (14.25, 107%)
institutions; political institutions (45.4, 10%); corruption
12 17 0.938 2003 instability; capital (18.62, 10#); concentration

accumulation

(17.89, 10%)

Although the period continues to demonstrate a strong dominance of economics in the publications

in the ABS Academic Journal Guide selected journals consistent with previous findings in Azar [54],
the largest clusters show remarkable shift from the previous decade. In particular, three of the largest
clusters (Clusters #0, #1, and #3) are characterized by research on socioeconomic factors and social
capital and how social network factors affect individual health [55]. Research in psychology [56]
and management [57] have become prominent in informing the research in this decade, especially in
providing methods and conceptualization in understanding the effects of social factors. Cluster #2
represents an interesting shift to subjective well-being and happiness [58] and not just the income
and consumption of individuals and households, as in Period I. These research topics form the large
concentration of clusters on the right-hand side of Figure 5.

The left-hand side of Figure 5 shows that topics related to economic growth continue to be a
large mass of clusters but their prominence has reduced (Clusters #4, #6 and #7). The attention of
economists in this decade converges with the clusters on the right-hand side. Instead of focusing
on general equilibrium in macroeconomics and stable economic growth, at the beginning of the 21st
century, economists were looking into inequality and its various causes and consequences in economic
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growth such as income inequality-induced health inequality [59] and imbalance in world economic
growth caused by ethnic division [60]. Institutional factors that may affect cross-nation differences in
economic growth and stability, such as democracy [61], have gained attention. In summary, the research
published in these ABS Academic Journal Guide prestigious journals in Period II has been enriched to
incorporate a second pillar of sustainability, namely, social sustainability.

Table 4. Key labels as sustainability research topics in Period III (2010-2019).

Cluster ID Size Silhouette Mean (Year) Label (LSI) Label (LLR)
economic growth; panel data (66.86, 104); .

0 18 0.92 2006 political instability; granger-causality (48.94, 10°7);
general practitioner panel untletsi(s)céétl{;gi clo(;_rigegranon
irgroapc etr;sslstZsZi)Zi,t' happiness (99.21, 10#); propensity

1 45 0.969 2007 pagricultural . score matching (97.25, 104)4,' health

biotechnology insurance (62.08, 10™)
social media: social fsqca (80.66, 104); big data (64.85,
2 39 0.965 2010 networks: dat;; mining 104); strategic flexibility
’ (37.12,10%)
da{a gn.velogmipt environmental assessment (477.06,
3 34 0.983 2009 ana Yilﬁj, I:rf) uct ron 104); data envelopment analysis
uncertainty; systems (329.47, 10%); dea (267.94, 10%)
dynamics
social networks; . .
. . ’  trust (78.93, 10%); reciprocity (55.4,
4 30 0.981 2004 1nf0rglatlon exchapge, 104); self-disclosure 1(95 0. 35?7 104)
post implementation
corporate social corporate social responsibility
5 29 0.946 2012 responsibility; diffusion;  (91.94, 10*); sustainability (48.65,
innovations 10%); stakeholders (41.84, 104)
corporate governance;  corporate governance (52.09, 104);
6 28 0.874 2010 tax avoidance; tax gender (37.96, 10); board
planning diversity (36.97, 10%)
institutions; human inequality (31.22, 104); skills
7 26 0.963 2011 capital; political (18.05, 10"*); heterogeneous agents
economy (18.05,10%)
supply chain environmer;tal management
management; corporate (109.78, 10*); supply chain

8 26 0.98 2007 social responsibility; management (86.76, 10%);

bottom line sustainability (57.82, 10%)
social networks; peer effects (36.33, 10); contagion

9 25 0.888 2007 network analysis; (30.54, 10'4) ; homophily

malware defense (25.24,10%)
insgré?iirrllsc'ag:l?tli,cal economic development (41.74,
10 25 0.939 2011 _’ 1 104); human capital (23.74, 104);
economy; natura development (23.34, 104)
resources
a‘:evslsrglf:frggtla teams (30.18, 104); team
11 20 0.764 2007 ! . performance (24.14, 10%); job
envelopment analysis; ity (181, 104
petroleum industry security (18.1, )
economic growth; consumption income a?d wealth
re-colonial societies; inequality (43.21, 10™*); wage
12 18 0-907 2006 plong-term political dynal(']nics (3173.21, 10); 'mequility
development; over the life cycle (43.21, 10%);
. . material footprint (67.75, 10%);
input-output analysis; . t-output analysis (54.15, 1 0_4).
13 12 0.903 2012 material footprint; nputmoutput anatysts (= °o, !

coefficient approach

material flow accounting
(27.02,10%)

4.2.3. Period III (2010-2019)

To analyze the research topics in Period III, we again generated the cluster map by identifying
the top 100 articles of each subsequent 2-year long slice. The modularity Q is 0.793 and the mean
silhouette is 0.482. The generated network contains 405 nodes out of the total of 421, roughly 96.2%.
The research topics have greatly diversified visibly (Figure 6) and there is no clear division among
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the clusters. The cluster labels summarized in Table 4 confirm the interdisciplinary nature of this
period of business research. The largest cluster (Cluster #0) builds on econometric methods such
as panel data analysis [62,63], estimation of nonlinear models, and generalized method of moments
estimation [64]. The interesting new development is evident in the center of Figure 6, where it shows
the second largest cluster (Cluster #1) “happiness”. This cluster includes a number of research papers
which employ methods such as propensity score matching to draw causal inference [65] and apply
them to assessing the effects of policy interventions and other treatments of interest on happiness and
subjective well-being [66]. Cluster #2 demonstrates the change in technology and the research interests
shifting to social media [67], innovation [68], and big data [69].

4.3. Timeline

Table 5 juxtaposes the top 10 topics in the sustainability field from each of the three periods to
highlight the shifts in focus. The three pillars of sustainability framework suggests that sustainability
comprises not just economic development, but also social development and environmental protection.
The three decades showed a clear shift from a nearly exclusive focus on economic growth and
consumption to all three pillars. For the period I, the leading studies have mostly involved the
economic factor as the single pillar of sustainability; Period II was enriched to incorporate a second
pillar of sustainability, namely, social sustainability; in Period III, emerging topics such as environmental
assessment, environmental management, and corporate social responsibility have played important
roles in the third pillar of sustainability, namely environment.

Table 5. Research topics (10 largest clusters) in Period I, II, and III.

Period I (1990-1999) Period II (2000-2009) Period III (2010-2019)
Clusters size 52 61 106
Selection (%) 57.47% 80.7% 78.38%
Cluster 1 hqmdlg gcg;l s)tramts social capital (9.76%) panel data (11.4%)
Cluster 2 growth (9%) SOCIOQC(()SH (1);}/1 ; factors happiness (10.69%)
. - . fuzzy-set
Cluster 3 agrlcult’tz;a; 611/0;15eholds sub]ectz;eﬂ\;/e;l—bemg qualitativecomparative
e e analysis (fsqca) (9.26%)
youth labour market . o environmental assessment
Cluster 4 (5.56%) social networks (7.21%) (8.08%)
Cluster 5 mmulat(lzr;;;t)l mation endogenous growth (6.5%) trust (7.13%)
Cluster 6 class (4.79%) environmental kuznets corporate social
e curve (6.05%) responsibility (6.89%)
o financial development corporate governance
Cluster 7 women (4.79%) (5.58%) (6.65%)
Cluster 8 actual relatedness (4.60%) bureaucracy (4.88%) inequality (6.18%)
. o . o environmental
Cluster 9 selection (4.41%) consumption (4.88%) management (6.18%)
issues in organizing IS corporate social o
Cluster 10 (3.83) performance (4.65%) peer effects (5.94%)

Figures 7-9, respectively, visually present the timeline views of research topics year by year in each
of the 10-year periods studied in this review, where each cluster is arranged on a horizontal timeline.
The direction of time points to the right in the timeline view, hence the color runs from cold (distant
past) to warm (recent past). The clusters labeled with descending size are placed vertically on the right
side. Each year the top 100 most cited references in each slice are shown along each of the timelines.
From the figures, it is easy to inspect the temporal patterns of how the clusters of co-cited references
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evolved over time by extracting the year-by-year labels identified by the LSI method. The timeline
on the top is the largest cluster (Cluster #0). Each node represents a cited reference. The tree rings
represent citations received by the reference over the years (inside out). The purple ring of a node
indicates its strong betweenness centrality. The red rings indicate a period of citation burst. Labels
show representative terms used by articles that cited a cluster in a particular year. The red core of a
node indicates there was a citation burst in earlier years of the period. The co-citation links appended
in the year of the corresponding color are displayed by the colored curves [70].
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Figure 9. Timeline view of research topics year by year (Period III).

From the first 10-year period to the blue-colored areas of the second one, there is significant
change in the topics that qualify as a citation burst, especially the social capital and various kinds of
inequality that have taken up much attention of scholars. There were many more hotspots in Period 1I,
indicating a time of transition. In the last 10-year period in our data, happiness has become a new
research hotspot. Environmental assessment and environmental management (especially in supply
chain management) have gained prominent positions. The topics of inequality repeatedly appear in
multiple clusters (Clusters #3 and #8). The shift from economic to societal to environmental nearly
perfectly affirms the “three pillars” framework of sustainability.

The duration, sustainability, and activeness for a cluster to remain interesting are shown in
Table 6. For example, happiness research had remained active for 14 years, but this topic has become
relatively quiet since 2015. In contrast, corporate governance, with a similar longevity of 14 active
years, is still active, although its prime time was until 2017. Inequality and economic growth are
evergreen research topics and this bibliometric analysis confirms that they will remain active as the
cornerstones of sustainability. Corporate social responsibility (CSR) as a research topic became active
in 2009 [71] and has remained active. Figure 10 presents a micro-targeted view of cluster #5, corporate
social responsibility, which shows the evolution of this topic and the articles that the citation burst is
associated with.
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Figure 10. Burst nodes of Cluster #5, corporate social responsibility (Period III).
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Table 6. Temporal properties of major clusters in Period III

Cluster Size From To Duration  Median  Sustainability =~ Activeness Theme
0 48 2002 2014 13 2008 +++++ Inactive panel data
1 45 2002 2015 14 2008 ++++++ Inactive happiness
2 39 2003 2015 13 2009 +4++++ Inactive fsqca
3 34 2003 2014 12 2008 - Inactive environmental
assessment
4 30 2003 2009 7 2006 Inactive trust
5 29 2009 2016 8 2012 Active corporate social
responsibility
6 28 2004 2017 14 2010 S Active corporate
governance
7 26 2008 2016 9 2012 Active inequality
8 26 2003 2011 9 2007 Inactive environmental
management
9 25 2003 2013 11 2008 +++ Inactive peer effects
10 25 2008 2017 10 2012 Active economie
development
11 20 2004 2011 8 2007 Inactive teams
consumption
12 18 2003 2013 11 2008 +++ Inactive income and wealth
inequality
13 12 2009 2015 7 2012 Inactive material footprint

4.4. Business Research in the Journal of Sustainability

The core value of Sustainability journal is openness to diversity based on a variety of disciplinary
lenses about sustainability. Here, we also map the 955 related articles in the journal from 2009 to
2019 and find some interesting points for reference, as shown in Figure 11 and Table 7. The topics
with the orange color are closely interconnected with and transformed from the topics of the yellow
color gradually. The business model innovation has been the most outstanding topic [72], followed by
topics of circular economy [73] and group decision making. Sustainability in developing countries
has been paid more attention and strategic orientation for the management in sustainability has
been proposed. The classic topics like corporate responsibility and family firms are still developing.
The OHSAS 18001 Certification Scheme, an occupational health and safety standard (OH&S) designed
to enable organizations to control risks and improve performance in the area of OH&S, has been
recently increasing in promotion. It is noticeable that these more specified topics extracted from the
journal of Sustainability are same as the topics we refined from the past few decades, such as social
responsibility, while also different from many topics, such as panel data, happiness, environmental
assessment, and so on. These nonoverlapping topics can shed light on the readers and scholars of the
potential extended research topics of business and management for sustainability in the journal.

Table 7. Key labels as business research topics in journal of Sustainability (2009-2019).

Cluster ID Size Silhouette Mean (Year) Label (LSI) Label (LLR)
business model business4m0del innovation
innovation; equipment (15.82, 10™*); business models
0 63 0.829 2014 maintenance; (7.17, 0.01); business model
digitalization; (6.4, 0.05);
. . circular economy (11.2, 10°3);
circular economy; green . . "
1 41 0.875 2015 economy; bibliometric ecc?—lnnovathn (8.33, 0.005);
analysis; circular business models
(8.33, 0.005);
group decision making (5.11,
circular economy; green 0.05); biaxially oriented
2 38 0.856 2013 economy; resource polypropylene plastic film (5.11,

efficiency;

0.05); uncertainty modeling
(5.11, 0.05);
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Table 7. Cont.
Cluster ID Size Silhouette Mean (Year) Label (LSI) Label (LLR)
reen supply chain strategic orientation (9.48,
rr%ana empe}r)u}',su 1 0.005); green supply chain
3 35 0.838 2012 agement; Supply management (7.93, 0.005);
disruption risk; institutional
per formance; 1nst1t1;;1;121a0 %rSe)ssures
waste management; developing countries (9.42,
municipal solid waste; 0.005); municipal solid waste
4 26 0.927 2013 benefits; rural district (9.11, 0.005); waste management
municipalities; (7.4,0.01);
corporate social . s
e . corporate social responsibility
responsibility; executive (14.52, 10); qualit
5 22 0.973 2013 compensation; csr T ' q y .
contract; csr-contingent management (3.64, 0.005);
! . stakeholder theory (9.64, 0.005);
compensation;
audit scheme;
environmental ohsas 18001 (6.29, 0.05);
6 2 0917 2012 management systems; fashionable products (6.29, 0..05);
organizational eco-management and audit
environmental scheme (emas) (6.29, 0.05);
performance;
co-management; co-management (9.25, 0.005);
8 16 0.93 2011 participation; bottom-up participation (4.61,
collaboration agreements; 0.05); south Africa (4.61, 0.05);
transition management (10.77,
10 10 0.962 2013 stocks; flows; waste 0.005); strategic Plarmmg (5.36,
management; 0.05); collaborative landscape
planning (5.36, 0.05);
Italian territory; family firms (12.5, 103);
12 9 0.99 2013 sustainability integration; sustainability control systems

sustainability control
systems;

(scss) (6.21, 0.05); family firm
(6.21, 0.05);

Note: Clusters #7,#9,#11, were pruned and not reported in the CiteSpace output due to their extremely low centrality.
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Figure 11. Landscape view of business research in journal of Sustainability from 2008 to 2019.
5. Research Gaps and Insights

InTable A3 (Appendix A), we compared and listed the differences between goals of the practitioners
(e.g., SDGs of the UN) and the research directions taken by academia in order to understand if research
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has caught up with fulfilling practical needs and postulate the reasons why research work have (or
have not) adequately done so. These insights could then be used to synthesize the research gaps and
best practices for sustainability researchers and practitioners.

We find that there is one category of goals to which the business and management scholars
have paid attention, but it needs to be further explored in correlation with current circumstances;
while another category of goals are still to be explored further with consideration of the compatible
interesting research points. Category I goals that scholars have been gradually considering include
various research topics on goals more related with business and management, such as good health and
well-being; decent work and economic growth; industry, innovation, and infrastructure; sustainable
cities and communities; reduced inequalities; and responsible consumption and production. While
category II demonstrates some goals more about natural science that still need to be further explored
from business and management perspectives, such as clean water and sanitation, affordable and
clean energy, climate action, life below water, and life on land. One obvious reason for the lack of
studies in category II is that the cross-disciplinary barriers between business management and these
domains, such as hydraulic engineering, energy production, climatology, marine science, biology,
and geography, are higher. However, sustainability intrinsically refers to the fusion of these different
specialties; closer multidisciplinary cooperation in academic areas has been a trend that can break
these cross-discipline barriers. The tricky point is how to break the boundaries and fill up the gap by
exploring the valuable research questions and providing solutions from the perspectives of business
and management. To deal with this, following the clues of these sustainable development goals, we
first classified the related topics in three different periods that have contributed to these goals, as
shown in Table A3 (Appendix A), in order to find the research gap. Then, these research gaps for the
goals were further explored through the latest enlightening literature from the influential journals in
recent years, which led to new insights in the following subsections. Besides, another perspective to
link the multidisciplinary sustainability problem with business and management is the innovative
consideration of applying the management theories or approaches to provide sustainable solutions.
For example, to achieve the SDGs in Category II that could be seen as out of the reach of firms (and
for this reason not much explored by the business and management literature), we can consider this
through firms’ efforts to establish partnerships to enhance policy dialogue and coordination to achieve
sustainability targets. Such an innovative perspective can be applied for each of the SDGs to generate
meaningful studies.

As Table A3 (Appendix A) shows, the main topics explored by Citespace in each period have been
enlisted. Each topic belongs to a cluster, as shown in Tables 2—4, denoted as cluster numbers in the
parentheses. The smaller the cluster number, the more attractions on this topic in the specific period.
For instance, in Table A3, the food security (0) topic is mined in Period II, related with the zero hunger
goal. This food security has been one of the most concerned topics for scholars in Period II.

5.1. Good Health and Well-Being

Ensuring healthy lives and promoting well-being at all ages is essential to sustainable development.
Currently, health care has been a fast-growing research area attracting more scholars in the business
and management area, especially in operations research and information science. The following
practical objectives can enlighten the scholars: mortality ratio, diseases, traffic safety, sexual and
reproductive healthcare services, health financing, health workforce management, and health risks
management. All these proposed topics can be viewed from different perspectives based on the
demands of stakeholders, as shown in Table 8. It is also worth noting that few studies on traffic safety
have been published in these influential journals in recent years. With numerous fatal tragedies caused
by road and air traffic safety problems, the related traffic safety topics cannot be overemphasized with
topics such as traffic control policy, aviation safety, human-machine interaction, self-driving safety,
and so on.
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Table 8. Research gap, enlightening literature, and insights for the good health and well-being goal.

Gap Enlightening Literature Insights
Mortality ratio
>  ICU admission control [74]; Hospital operation management;
>  Death related media Media information utilization;
information [75]
Diseases
> Online physician ratings [76]; Online and offline health care;
>  Social network and HIV [77] Social network and
> Spanish Flu and the formation major diseases;
of retail cooperatives [78] Online medical community;
Traffic safety /
Traffic control policy, aviation
safety, human-machine
interaction, self-driving safety,
Sexual and reproductive
health-care services > e-Health in rural India [79]; Health care services with
>  HIV Infant diagnosis supply digital technology;
chain [80] Health care service supply chain;
Health financing
>  Household insurance . Insurance;
choice [81] ° Crowdfunding;
Health workforce management
> Workplace stressors and e  Health workforce management
mortality and health cost [82]; considering stress, efficiency
and productivity;
Health risks management
>  Health information . Health risk management with IT;

technology [75] emergency management;

5.2. Decent Work and Economic Growth

As the fundamental part of the three pillars of sustainability, economic growth is the most
prosperous research area. Sustainable economic growth will require societies to create the conditions
that allow people to have quality jobs that stimulate the economy without harming the environment.
Up to now, there has been abundant literature about the goals of decent work and economic growth.
In measuring the gap between the status quo and the goal, as shown in Table 9, several topics can
be studied, including decent job creation; entrepreneurship; the formalization and growth of micro-,
small-, and medium-sized enterprises; safe and secure working environments; and sustainable tourism
that creates jobs and promotes local culture and products. Among these topics, the decent job creation
and entrepreneurship topics are both related with new economic forms such as “gig economy” or
“sharing economy”. Besides, the innovative ways for employment, such as self-employment, and
financing, such as crowdfunding, also spring up with the development of IT technology. Further,
more attention can be put on the topic “all women and men receive equal pay for work of equal
value”, dealing with the existing gender income gap, for whichmore approaches are still waiting
to be proposed. These provide interesting insights for future research in the related topics. Finally,
the sustainable tourism that creates jobs and promotes local culture and products is also an interesting
topic that is worthy of further exploration.
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Table 9. Research gap, enlightening literature, and insights for decent work and economic growth.

Gap Enlightening Literature Insights
AT technology effects on
> Online labour market [83]; job creation;
>  Self-employment [84]; Online labour market effect
>  CEOs [85], newcomers [86]; and operation;
Decent job creation, employment >  Third party employment Se.lf-employme.nt;
branding and Human capital Different level jobs;
outcomes [87]; Policies or competitions for
> Sustainable HRM [88] promoting human
capital outcomes;
Insurances for unemployment;
> Gig economy and
entrepreneur activity [89];
> Entrepreneurial choice process
to the foundations of Gig economy;
entrepreneurial strategy [90]; Multiple financing methods
> Junior stock exchanges and for entrepreneurship;
Entrepreneurship, The entrepreneurship [91] Positive or negative factors
formalization and growth of > Entrepreneurship, innovation, influencing entrepreneurship;
micro-, small- and medium-sized and political competition for Connection with innovation and
enterprises sharing economy create new economic form such as
value [92]; sharing economy;
> Crowdfunding [93]; Angel Developing countries
investments [94]; Trade war
> Entrepreneurship in
developing countries [95]
>  SME offshore and
reshore decisions
>  Employment protection and Labor rights
takeover [96]; during transformation;
labor rightsr Saf.e and secure > Workplace mistreatment [97], Improvement for both external
working environments workplace loneliness [98], (workplace surroundings) and
workplace friendship [99] internal (psychological) working
environment for safety.
oot = Bondium i ) Sisinble ovtan s
and products
> Emerging countries such as Trade aid to the
Developing countries/emerging China and India [101); undeveloped countries;
markets > Multinational enterprises New phenomenon in
(MNE) [102] emerging markets;
>  Intermediaries [103]

5.3. Industry, Innovation, and Infrastructure

This goal is to build resilient infrastructure, promote sustainable industrialization, and foster

innovation. The past few decades have witnessed a great progress of industry, innovation, and
infrastructure—which are crucial to achieving sustainable development and empowering communities
in many countries. For the next phase, as shown in Table 10, we pursue the sustainable and resilient
infrastructure, industrialization, clean technologies, improvement of the ICT in undeveloped countries,
and promote innovation by increasing the R&D workers. Technological progress is the foundation
of efforts to achieve environmental objectives, such as increased resource and energy-efficiency.
Without technology and innovation, industrialization will not happen, and without industrialization,
development will not happen. There needs to be more investment in high-tech products, such as 5G,
Al, deep learning, self-driving, and blockchain, that dominate the manufacturing productions in order
to increase efficiency and a focus on mobile cellular services that increase connections between people.
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Table 10. Research gap, enlightening literature, and insights for the growth in industry, innovation,

and infrastructure goal.

Gap Enlightening Literature Insights
> Incentives for changing
people’s daily routines on o .
Subways [104] Resilient IT infrastructure;
> Cloud infrastructure e NewlT technqlogy such as .SG’
Infrastructure services [105] Al Deep learr.ung, self.-drlvmg,
> IT infrastructure flexibility on anj Blocllfchte.nn establishment
mergers and acquisitions [106] and appiication
>  CSRand green IT
adoption [107]
> Knowledge transfer and
md}lstrlahzatl‘on [108] A e  Balance between
Sustainable industrialization > SOC}al enterprl.ses addressing industrialization development
social and environmental and environment protection
problems (Wry and York, 2017)
) > Electric vehicles with battery e  Renewable energy industry
Clean and enVerF‘mentaHy switch station [109] emerge such as Electric vehicles,
technologies > Solar photovoltaic Solar industry and so on.
industry [110]
Innovation and increasing R&D > Academic scientist mobility e R&D workers
workers for industrial innovation [111]
> Internet use and mobile [112]
> Digital service innovation and
Ziiinﬁ ;Eie service e ICT in undeveloped area;
Information and communication > Systainability of polycentric ¢ Suste?inable IT;
technology information commons [114] *  Mobile and Internet;
>  Ecosystem of software e  Sustainable platform ecosystem;
platform [115]
> ICT in developing country

(India) [116]

5.4. Reduced Inequalities (Goal 10) and Gender Inequalities (Goal 5)

The unbalanced development widely exists within and across countries, therefore, the reducing
economic inequality goal is set to reduce inequality that persists and the large disparities that remain
regarding access to health and education services and other assets. Another goal for inequalities is
gender inequality. This goal is set to achieve gender equality and empower all women and girls.

As represented in Table 11, reducing gender inequality has been studied with consideration of
firm role [117], training [118], start funding [96], CSR [119], and hiring [120]. More inequalities exist
in age, disability, race, ethnicity, origin, religion, economic, or other status and the research gap still
exists in enhancing the use of enabling technology, in particular information and communications
technology, to promote the empowerment of women and end gender discrimination, such as the online
labor market [121] and crowdfunding [93].
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Table 11. Research gap, enlightening literature and insights for reduced inequalities (Goal 10) and

gender inequalities (Goal 5).

Gap Enlightening Literature Insights
> Fi le [117];
[ Yot [117] e  Gender gap under
> Training [118]; different circumstances;

All Zg?rvr:,‘:; Eg?ergigle\?;ilepay > Gender gap in start funding [96] Ways to reduce the gen,der gap
= G?erer diversity ar_ld CSR [119] such as internship and training;
> Hiring preferences in online labor

markets [120]
o ) ] Inequalities in different aspects
Inequalities in age, disability, >  Racial bias and interaction [121] besides race, such as age,
race, ethnicity, origin, religion >  Team performance and racial disability, ethnicity, origin,

or economic or other status bias [122] religion or economic or

other status.
> Technology innovation and

executive pay inequality [123]
Race bias in Crowdfunding [93]
Double standards [124]

_ . Income inequality under
Income inequality IT context.

>
>

5.5. Peace, Justice, and Strong Institutions

Since the beginning of the new millennium, there has been a development of multipolarization of
the world, economic globalization, informatization, and cultural diversification, and despite the fact
that the trend of peaceful development is strong, ethnic conflicts and cross-border disputes are still
frequent; extremism and terrorism is unpredictable; information crimes are rampant; the damage to
peace is more uncertain in breadth and depth than ever before; and the sources of threats are more
complex and diverse than ever. As shown in Table 12, there are several potential points that can
be further explored, and the influence of political factors on stakeholders in business management,
considering the potential political risk and uncertainty context, and the new forms of crimes through
high-tech or social networks are impeding questions. The dark side of the new media through
technology, such as cyberbullying, addictive use, trolling, online witch hunts, fake news, and privacy
abuse, are interesting points that merit exploration.

Table 12. Research gap, enlightening literature, and insights for the peace, justice, and strong

institutions goal.

Gap Enlightening Literature Insights
> DPolitical ideology shape e  Promote and enforce
consumer’s preferences for non-discriminatory policies;
The influence of political differentiation [125,126] e  Customers’ preferences affected
factors on stakeholders in > Managers’ political by politics;
business management ideology [127] e Managers’ decision making
> State ownership and firm influenced by politics;
innovation [101] . Public relations of enterprises
> Justice under uncertainty [128] * POI:)ﬁCE.‘l ins’fability effects
Political risk and uncertainty = Leg.it.imac.y-based view of o K/rllorlel Z];;iecsizlnt and transparent
political risk [129] regulations put in place
e realistic government budgets;
> Craigslist’s impact on New crir.ne forms t.hrough high-tech;
prostitution trends [130] e  Corruption and bribery network;
Reduce all forms of violence and
Crime > Market government related death rates;
Corruption [131-135] e  Strengthen the reccl)ver and return
> Cybercrime [136] & M

of stolen assets and combat all forms
of organized crime;
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5.6. Natural-Environmental Goals

As we mentioned before, because of the cross-discipline barriers, the category II for some goals,
such as clean water and sanitation, affordable and clean energy, climate action, life below water, and
life on land, haven’t been sufficiently explored from a business perspective. Based on the extant
literature, we probe into this from three points, i.e., environmental management policy, climate change
influence, and business in new energy industries, as Table 13 shows. First, government plays an
important role in the environmental management process. In agreement with the last partnership of
goals, the cross-sector partnerships and endeavors for implementing environmental protection policies
are worth being studied. Then, with environmental degradation such as climate change, the emergency
management plans for dealing with natural disasters is also an important spot. Finally, the renewable
energy operation management issues such as storage, use, and pricing, are all potential research topics
for logistics and supply chain management.

Table 13. Research Gap, enlightening literature and insights for natural-environmental goals.

Gap Enlightening Literature Insights

e  Cross-organizational cooperation;

e  Climate change solutions

e  Non-profit organization
management for
environmental protection;

e  Emergency management for
natural disasters;

e  Cross-sector government
partnerships [137]
Environmental Management o Transnational climate
Policy policy [138]
. Natural disasters [139]

e  Climate change effect on supply
chain [140]

L Corporate attention on
Natural-Environmental and issues [141]

business strategy e  Corporate environmental
initiatives deteriorate [142]
e  Stakeholder engagement for
sustainability [143]

e  Corporate and government
social responsibility;

e  Business sustainable strategic
decision related with environment

e  Renewable Energy in Day-Ahead
Electricity Markets [144]

o Supplier’s Energy Efficiency e  Optimization the (renewable)

Operation for Ener i
Stoll?age Utilization i}{d Gap [145] ?nergt}’ IOCZt‘tIOT‘r jrorage and
Investment e  Control of Energy Storage with mvestment usng

Market Impact [146] modeling methods

e  Renewable Energy
Investment [147]

6. Conclusions

Due to the fact that the notion of sustainability is multifaceted, the United Nations charted a
total of 17 Sustainable Development Goals for 2030. Academic research on sustainability, as a result,
naturally involves multiple disciplines in business, management, and social sciences. Focusing on
the large-scale literature from high-quality journals ranked by ABS Academic Journal Guide 2018,
our study retrieved sustainability-related articles from Web of Science for analysis and visualization.

We found that the body of research in business and management has evolved greatly when
it comes to sustainability. A closer look at the decade-by-decade evolution indicates that research
topics have moved from a dominant focus on economic growth to incorporating social factors such
as social capital and social networks, and further to paying more attention to a much wider range of
issues, especially those related to environment and ecology. Interestingly, happiness has become a
new research hotspot in the last 10-year period in our data. Besides, some evergreen topics such as
corporate governance, inequality and economic growth, and corporate social responsibility, are likely
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to remain active in the future. Moreover, environmental assessment and environmental management
(especially in supply chain management) have gained noticeable positions. In all, this pattern of
evolution corresponds to the three pillars of sustainability: economic, societal, and environmental
sustainability, gradually emphasizing more of the importance of the environmental aspect.

In addition, we discussed the emerging topics in the sustainability research field and mining of
the research gaps and insights following the Sustainable Development Goals. We compared and listed
the differences between goals of the practitioners (e.g., SDGs of the UN) and the research directions
taken by academia in order to understand if academic work has caught up with fulfilling practical
needs, and postulate the reasons on why research works have (or have not) been done adequately.
Seven goals related to business and management were further mined from recent prestigious journal
publications to provide the innovative and significant perspectives (as shown in Tables 8-13) for future
research and industrial practices. (1) For the goal of good health and well-being, popular research
topics include hospital operation management to reduce mortality ratio, online and offline health care
for treating diseases, traffic safety, digital technology to improve sexual and reproductive health-care,
health workforce management, health financing, and health risks management. (2) There are abundant
innovative research points for pursuing decent work and economic growth. Examples include Al
technology effects on job creation, online labor market, gig economy, sustainable tourism, emerging
markets, and so on. (3) To achieve the growth of the industry, innovation, and infrastructure goal,
more studies considering resilient IT infrastructure, new IT technology, and sustainable platform
ecosystems are highly needed. (4) With limited amounts of studies on inequalities, it is still urgent
to study how to reduce inequalities in age, disability, race, ethnicity, origin, religion, economic,
or other statuses under different business circumstances, especially within the information technology
innovations context. (5) The goal of peace, justice, and strong institutions shows significant potential
for exploration. Many interesting points can be interrelated and explored, such as promoting and
enforcing nondiscriminatory policies, customers’ preferences affected by politics, managers” decision
making influenced by politics, political risk and uncertainty considerations, crime and high-tech,
and privacy concerns. (6) The potential research gaps in sustainable consumption and production
include: sustainable consumers’ behaviors and characteristics in new technological environments such
as online platform; supply chain sustainability; and sustainable behavior stimulating policies. (7) The
significance and importance of environment-related studies can never be overemphasized from the
perspective of business and management. For example, the effective environmental policies such as
cross-organizational cooperation, transnational climate policy, nonprofit organization management,
and emergency management for disasters can be further explored; the relations between corporate
and environmental sustainability, the operations research for renewable energy storage, utilization,
and investment are also significant research directions for both society and enterprises. To sum
up, for scholars, these topics are like treasures waiting to be discovered, especially for business
and management researchers who are interested in multidisciplinary issues related to sustainability.
For practitioners, these topics reveal the existing or potential threats and problems for business practice.
The employees, employers, entrepreneurs, governmental officials, and the stakeholders, everyone
can attempt to explore the ways to take responsibility to take action for sustainability. Served for
soliciting the valued opinions of future studies, these topics also illuminate what the practitioners can
do to facilitate sustainable development to attain the SDGs, for example, encouraging the policies for
reducing bias and inequalities, adapting new information technologies appropriately, taking green
consumption, development to control emissions and pollution levels, and so on. Therefore, both the
academics and practitioners can use the insights from our analyses to synthesize the current research
gaps and best practices.
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Although our sample selection process only includes leading ABS journals, it may not affect the
generality of our findings. Most journals with a sustainability focus have been selected. As mentioned
before, the gap between academic research and practice is evident in business research, and the top
tier journals are no exception, which may have more significant fallibility because of its leading effect.
Future research can extend the journal scope to be wider to have a more comprehensive coverage.
A limitation may be the time lag present in the sampled research articles. Future research can also
investigate the evolution of these latest sustainability-related insights and perspectives in different
countries or regions.
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Appendix A

Table A1. Chartered Association of Business Schools (CABS) Academic Journal Guide (AJG 2018): 22 disciplines and distribution of 433 journals ranked at 4*, 4, and 3
(https://charteredabs.org/academic-journal-guide-2018/).

Discipline 4* 4 3 Discipline Total Discipline 4* 4 3 Discipline Total
Accounting 4 2 21 27 Business and economic history 0 2 5 7
Economics, econometrics, and statistics 6 17 67 90 Entrepreneurship and small business 0 3 5 8
management
Finance 3 5 29 37 General management, et}.11§5‘t, gender, and 4 4 12 20
social responsibility
Humanerer:;)lt(l) ;e;se?taslllaﬁ(ie:;ent and 0 5 9 14 Information management 2 2 17 21
Innovation 1 1 2 4 International business and area studies 1 1 7 9
Management development and education 0 1 3 4 Marketing 6 2 12 20
Operations and technology management 1 2 9 12 Operations rese:cricel';lsgd management 2 3 22 27
Organizational studies 1 4 4 9 Psychology (General) 1 8 12 21
Psychology (Organizational) 1 6 13 20 Public sector and health care 1 2 11 14
Regional Z;‘lvcﬂf; P leiﬂnmg' and 0o 2 12 14 Sector studies 0 5 10 15
Social sciences 3 6 27 36 Strategy 1 0 3 4
Table A2. Cluster labels of sustainability research over 30 years (1990-2019).
Cluster ID Size Silhouette Mean (Year) Label (LSI) Label (LLR)
0 88 0.943 1988 consumption; permanent income; time liquidity constraints (50.57, 10*); consumption (40.69,
' aggregation 10#); dynamic programming (40.35, 1074
1 & 0.835 2010 social networks; network analysis; malware material footprint (50.97, 107#); input-output analysis
’ propagation trajectory (40.76, 10%); social networks (37.23, 104)
2 81 0.99 2007 social networks; information exchange; trust (89.09, 104); fsqca (77.15, 10%); big data (64.51,
' post-implementation 10%)
3 78 0.943 2004 economic growth; political instability; general panel data (72.09, 10™%); institutions (49.7, 107%);
’ practitioner corruption (48.25, 10%)
. Ty corporate social responsibility (214.33, 10°4);
4 77 0917 2009 corporate social responsibility; diffusion; sustainability (202.14, 10%); supply chain

developing country management (149.6, 104)
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Cluster ID Size Silhouette Mean (Year) Label (LSI) Label (LLR)
5 67 0.95 1997 economic growth; economic development; financial development (119.93, 10'4); economic growth
: foreign aid (87.29, 107%); growth (60.82, 107%)
6 54 0.901 2007 propensity score; impact assessment; propensity score matching (108.93, 104); health
’ agricultural biotechnology insurance (58.83, 10); impact assessment (56.82, 10™4)
7 54 0.943 1997 income inequality; inequality indices; relative  income inequality (133.46, 10™%); socioeconomic factors
. _4 . _4
poverty (96.32, 107*); mortality (48.01, 107)
8 54 0.995 1991 endogenous growth; applied general unit roots (80.87, 10); Monte Carlo simulation (66.11,
’ equilibrium; strategic trade policy 10*); endogenous growth (44.53, 10%)
: : -4y.
9 53 0.944 2001 social capital; preferences; effects social capital (11093)?%512 (é,ssglgfr-rlaotj()i health (91.38,
10 50 0.898 2002 subjective well-being; aspiration level; happiness (210.37, 10™4); subjective well-being (171.44,
’ interdependent preferences 10%); life satisfaction (56.47, 10™%)
home; supplemental work; work; organizational measurement of diversification (48.03, 104); actual
12 46 1 1986 d, ion: alternati ’ K g N relatedness (48.03, 10#); corporate strategy (28.75,
esign; alternative work arrangements 104)
13 43 0.909 1990 unmeasured heterogeneity; competing risks; crowd-out (37.57, 10%); youth labor market (37.57,
’ time-varying coefficients 10%); returns to education (37.57, 10°#)
14 43 0.948 1988 employment charact?ristics; women’s health; gender (46.99, 10'4) ; social roles (40_.413, 10'4) ; paid
quality; role employment (32.67, 107%)
. . _4 . .
15 38 0.975 1988 scale; self-selection; agency theory; diseconomies difference (;?;Erllaor_ Z)fzt?;elr:lél 1(23)1’ 4t/r¢138fil)statlonary
16 37 0.999 2009 data envelopment analysis; production environmental assessment (600.81, 10*4); data
' uncertainty; Russell-type measure envelopment analysis (362.85, 10%); dea (323.56, 104)
17 35 0.994 1995 social networks; models; autologistic models; embeddedness (55.28, 104); strategic alliances (39.09,
’ pseudo-likelihood estimation; social capital 10%); work team effectiveness (38.05, 10°%)
symmetric normalization; employment symmetric normalization (18.49, 10"#); intertemporal
18 35 0.95 1994 equations; method; dynamic panel data; Monte labor force participation (18.49, 10%); generalized
Carlo methods method of moments (18.49, 1074)
o o consumption income and wealth inequality (39.1,
21 28 0.951 2006 productivity; real appreciation; 10%); wage dynamics (39.1, 10#); inequality over the

competitive pressure

life cycle (39.1, 10#)

Note: Clusters #11, #19, and #20 were pruned and not reported in the CiteSpace output due to their extremely low centrality.



Sustainability 2019, 11, 5596

Table A3. Goals of SDGs and related topics studied in the past three periods.

29 of 37

Goals Implication Period I Period II Period III
End poverty in all its forms .
1 No poverty everywhere Relative poverty
End hunger, achieve food
security and improved . .
2 Zero hunger nutrition, and promote food security (0);
sustainable agriculture
health insurance (0);
alcohol dependence (1);
health status (1);
Good health and Ensure healthy %wes and Women'’s health (8); subjective Well-belng @) happiness (1);
3 well-bein, promote well-being for all avoidable mortality (9) happiness (2); health insurance (1)
J at all ages y quality of life (2)
spatial amenities (2);
self-rated health (3);
Medicaid (11)
Ensure inclusive and equitable e .
. . quality education and promote . - institutions ©,10);
4 Quality education . . " returns to education (6) Institutions (12); human capital (7,10);
lifelong learning opportunities . ]
for all skills (9);
. Achieve gender equality and Women's health (8); social .
5 Gender equality empower all women and girls roles (8); women (9) gender (6);
Ensure available and environmental assessment
Clean water and . . s (311);
6 b sustainable management of environmental amenities (11); .
sanitation LS environmental management (8);
water and sanitation for all . °
material footprint (13)
Ensure access to affordable,
7 Affordable and reliable, sustainable, and natural resources (10)

clean energy

modern energy for all

petroleum industry (11)
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Goals

Implication

Period I

Period II

Period IIT

3 Decent work and
economic growth

9 Industry, innovation and
infrastructure
10 Reduced inequalities
1 Sustainable cities and

communities

Promote sustained, inclusive
and sustainable economic
growth, full and productive
employment, and decent work

for all

Build resilient infrastructure,
promote inclusive and
sustainable industrialization,
and foster innovation

Reduce inequality within and
among countries

Make cities and human
settlements inclusive, safe,
resilient, and sustainable

permanent income (0);
economic growth (1); job
mobility (5); scale (5);
youth labor market (6);
intertemporal labor force
participation (7);
employment
characteristics (8)
work arrangements (11)
unemployment (13)

innovation (5);
information system
problems (10); information
system view (10);
issues in organizing is (12);
is centralization
decentralization (12);
structure of the is
function (12)

social class (9); underclass
(13)

home (11)

socioeconomic factors (1);
income inequality (1);
endogenous growth (4);
multiple equilibria (4);
ces (4);
economic growth (5,6);
economic development;
foreign aid (5);
environmental Kuznets curve
G
international trade (6);
currency crises (6);
financial development (6,7);
banks (6);
active labor market policy (7);
crowd-out (11)

corporate social performance
(9); business performance (9);
demographic transition (9);
differentiation (9);
entrepreneurship; performance;
firm growth (11)

social capital (0,1,3);
democratization (5);
democracy (5); legal system (7)

social networks (3); alliances (3);
networks (3); bureaucracy (7);

economic growth (0,10, 12);
tax avoidance; tax planning (6);
political economy (7,10);
peer effects (9);
contagion (9);
homophily (9);

general practitioner (0);
strategic flexibility (2);
post implementation (4;
corporate social responsibility;
diffusion; innovations (5);
stakeholders (5);
sustainability (5);
corporate governance (6);
malware defense (9)
board diversity (6);
inequality (7);
wage dynamics (12);
inequality over the life
cycle (12);
social media (2);
social networks (2,4,9);
information exchange; trust (4);
reciprocity (4);
self-disclosure (4)
heterogeneous agents (9);
team (11);
pre-colonial societies; (12)
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Table A3. Cont.

31 of 37

Goals

Implication

Period I

Period II

Period III

12

13

14

15

16

17

Responsible consumption
and production

Climate action

Life below water

Life on land

Peace, Justice and strong
institutions

Partnerships for the goals

Ensure sustainable
consumption and production
patterns

Take urgent action to combat
climate change and its impacts
Conserve and sustainably use

the oceans, seas, and marine

resources for sustainable
development

Protect, restore, and promote

sustainable use of terrestrial

ecosystems, sustainably
manage forests, combat
desertification, halt and reverse
land degradation, and halt
biodiversity
Promote peaceful and inclusive
societies for sustainable
development; provide access to
justice for all; and build
effective, accountable, and
inclusive institutions at
all levels.
Strengthen the means of
implementation and revitalize
the global partnership for
sustainable development

consumption (0);

social security (0);

consumption (8); incomplete
markets (8); buffer stock (8);
excess sensitivity (8);
hand-to-mouth consumers (8)

natural disasters;

information privacy threats;
responses; ethical issues (10);
political instability; capital
accumulation(12); corruption
(12);

production uncertainty (3);
systems dynamics (3); supply
chain management; corporate

social responsibility,
sustainability (8); consumption
income and wealth
inequality (12)

agricultural biotechnology (1)

job security (12);
political instability (0);
long-term political
development (12);
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