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Abstract. The conceptual framework of industrial symbiosis (IS) is gaining recognition for ensuring the
conservation of natural resources and resilience of socio-ecological surroundings. Significant scholastic
strides have been made for explaining the conceptual paradigm of IS. The current study relied upon the
Bibliometric mapping technique to decipher the contemporary orientations in the recent publications
(2007-2017). The findings revealed that China, UK and the USA are the pivot for promoting research
interests in the field. The loci of IS research was observed more skewed in favour of economically
developed and industrialized countries. The findings of this study also acknowledge a growing propensity
towards research collaboration between and among nations.
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Introduction

Industrial symbiosis (IS) initially emerged as a branch of the industrial ecology (IE).
Laybourn and Lombardi (2012) opined that the theoretical framework of IS is based on
engaging diverse production activities, through an integrated network to foster eco-
innovation and long term cultural changes. This emerging branch of knowledge tries to
elaborate the interconnectedness of natural environment and human society (Chertow,
2008). Therefore, an understanding regarding mutualistic relationships among organism
help to re-design the process of industrial production for the sustainability of natural
resources (Desrochers, 2001; Zhang et al., 2015a). The conceptual framework is gaining
acceptance as a pragmatic strategy to improve efficiency in production activities
(Laybourn and Lombardi, 2012). These strategies are obligatory and incumbent for
ensuring the conservation of natural resources and achieving the goals of social,
economic and environmental sustainability.

The paradigm of IS envisaged a framework to engage traditionally disparate
industrial activities in a synchronized manner for maximizing advantages. Thus, it
emphasizes on physical exchange of materials, energy, water and byproducts through
integrated linkages (Chertow, 2000). The traditional modus operandi in this regard was
through collaboration and exploring the synergistic possibilities that transpire through
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preconceived integrations in a limited geographic proximity. However, with the
advancements in theory and practice, the scope of IS now transcends the limitations of
physical proximity (Laybourn and Lombardi, 2012).

Significant scholastic efforts have been made for explaining the concept of IS,
defining its boundaries, its evolution, progression, practices and different strategies
adopted to implement it during the last two decades (Chertow, 2000; Mirata and Pearce,
2006; Baas, 2011; Martin and Eklund, 2011; Laybourn and Lombardi, 2012; Lombardi
et al., 2012; Maclachlan, 2013; Marinos-Kouris and Mourtsiadis, 2013; Alfaro and
Miller, 2014; Chertow and Park, 2016; Mauthoor, 2017). During this period, the focus
of IS research witnessed a number of evolutionary transformations. Chertow and Park
(2016) substantiated that the conceptual frameworks of inquiry in IS are changing in
response to socio-economic and technological changes. They also perceived that such
propensities are quite evident in case studies, mechanism adopted for investigations,
proposals designed for investigations and modelling techniques relied upon for analysis
in IS studies. In this connection, Paquin and Howard-Grenville (2013) pronounced
another aspect of such evolutionary tendencies and termed it a shift from “blind dates”
to “arranged marriages”. Elaborating on this, they maintained that many of
contemporary developments in the domain of IS research are now being facilitated by
either governmental or non-governmental factors. The growing research inclinations in
China towards IS are often cited to corroborate such assertions. In this country, the
availability of large networks of eco-industrial parks (EIP) facilitated by the China
National Demonstration Eco-Industrial Park Program are encouraging scientific
publications in the field of IS. The other notable initiatives of similar objectives are
National Industrial Symbiosis Program in the United Kingdom (UK) and Resource
Efficiency Flagship Initiative in Europe (Laybourn and Lombardi, 2012; Paquin and
Howard-Grenville, 2013).

Despite increasing importance and interest in IS, focus on recalling earlier advances
in the domain appeared a less explored arena of research. Two important review papers
authored by Yu et al. (2014) and Chertow and Park (2016) attempted to
comprehensively review the orientations of research in this domain. The former
researcher tried to quantitatively map and mention the noticeable strides in this domain
from 1997 to 2012, while, the latter focused on the time period from 1997 to 2014.
These researchers not only identified the seminal articles but also identified key themes,
researchers and journals in this branch of knowledge. These researchers concluded that
the field of IS stemmed from and was rooted in IE. Yu et al. (2014) identified five
distinctive topical areas in the contemporary IS research i.e. wastewater treatment and
management, solid waste management, energy efficiency, self-organization of IS
systems, and policy making and evaluation of IS and EIP projects. Whereas, Chertow
and Park (2016) sub-divided their assertions into seven categories based on the nature of
study: Foundation, Performance, Mechanism, Modeling, Structure, Case Study, and
Proposal.

However, both of these studies deployed bibliometric analysis technique for
assessments. The Bibliometric or Scientometric mapping (Cobo et al., 2011) approach
is a visual technique of informatics. This assessment approach quantitatively displays
structural and dynamic aspects of scientific research proclivities for the specified
temporal duration (Liu and Gui, 2016). The technique also offers replicable
opportunities for quantitative estimations and visual mapping in the domain of ecology
(Neff and Corley, 2009; Govindaradjou and John, 2014). These features enable to
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understand the noticeable progressions in the field of interest for systematic review and
assessments. It empowers the researchers to decipher the impacts of inter-disciplinary
imprints on the prevailing mode of investigations.The bibliometric analysis is also
considered helpful for postulating about the emerging trajectories in research
orientations (Yu et al., 2014). The similar nature of methodologies have been relied
upon for analyzing evolutionary developments and contemporary advances in
diversified fields of knowledge (Eito-Brun and Rodriguez, 2016; Liu and Gui, 2016;
Mishra et al., 2016; Atif et al., 2018).

The current research was designed to assess the contemporary trends regarding IS
research by evaluating the recent publications (2012-2017). The study was designed to
identify the salient features of the recent research concerning IS. Besides identifying
research inclinations, the study will also attempt to provide a snapshot of key research
networks and subject areas of recent publications. Thus, the present study will provide
an opportunity to synchronize the efforts for environmental sustainability in the present
phase of rapid population growth, urbanization and looming industrialization in the
developing world.

Material and methods

The Bibliometric or Scientometric mapping technique was relied upon to decipher
the contemporary research orientations in the domain of IS. This study deployed co-
occurrence analysis technique to identify networks of collaborating organizations,
countries, citations and co-authorships. The technique facilitates the representation of
the related items with the help of networks maps through nodes and links (Liu and Gui,
2016). The size of the node is a measure of centrality and thus depicts the importance of
the impacts (Wasserman and Faust, 1994). The larger nodes served as hubs in the
analysis thereby depicting the significance of articles, keywords, and authors.

The technique is considered reliable (Yu et al., 2014) and was deployed to analyse
the spatio-temporal trends and to identify intellectual communities engaged with
research concerning IS. It was subsequently relied upon for the “keyword co-occurrence
analysis test” to understand the emerging developments in the domain of IS studies.
Table 1 succinctly describes the nature and scope of study, data sources and the
methodology implemented for data retrieval and assessments of facts.

Data collection and preparation

The current study is a meta-analysis, based upon the bibliographic information,
retrieved from Scopus. The study focused on the research published between January
2012 till March 2017 against the search term “industrial symbiosis”. Ostensibly, it
seems that the use of a single keyword may compromise the authenticity of findings by
excluding the related studies with different nomenclatures but at the same time avoiding
digressions. The study carried out by Atif et al. (2018) has successfully experimented
this technique. The query returned 398 records, which were further scrutinized for
relevance. On this criteria, a total of 395 records (Appendix-I) were selected for further
processing. The data was refined using Notepad ++ to standardize the variants used in
keywords, authors, journals, organizations and country names.

APPLIED ECOLOGY AND ENVIRONMENTAL RESEARCH 17(1):1159-1221.
http://www.aloki.hu @ ISSN 1589 1623 (Print) ® ISSN 1785 0037 (Online)
DOI: http://dx.doi.org/10.15666/aeer/1701_11591221
© 2019, ALOKI Kft., Budapest, Hungary



Akhtar et al.: A bibliometric analysis of contemporary research regarding industrial symbiosis: A path towards urban environmental
resilience
- 1162 -

Table 1. Study approach adopted for exploring research productivity trends in IS (2012-17)

Objectives Questions Indicators

How many documents are
published annually?
Which are the most productive

Number of documents published per year
Spatio-temporal

distribution of IS Number of publications per country

research productivity A cquntr!es? . . -
Key institutions involved in IS Ranking of key organizations and
research collaboration network
Who are the most productive Ranking of most productive authors by
authors? complete count method
Identify most prodgc_tlve Who are the authors that Co-authorship Analysis
research communities collaborate?

Who are authors that share a
common interest?
Which are the key subject areas
under which IS research is being

Key lines of research carried out?
What are the key themes of IS
research?

Co-citation analysis

Contribution by subject based on Scopus
classification

Keyword Co-occurrences

Data Analysis

The data for current study was analyzed with the help of Bibexcel (Persson et al.,
2009) and bibliographic networks developed in VOS Viewer (Van Eck and Waltman,
2011). Bibexcel was used due to its flexibility, ability to handle a large amount of data
and its compatibility with other softwares like Excel, Pajek and VOS Viewer (Mishra et
al., 2016). The network data obtained from Bibexcel was further processed in VOS
Viewer to develop network maps. The findings were subsequently relied upon for
depicting salient characteristics of the selected studies. The bibliometric indicators like
annually published articles, country wise publication, top authors, top journals and
subject categories were directly obtained from Scopus. The content analysis of the
selected publications was carried out to scrutinise the causations responsible for
reported orientations in contemporary research regarding IS.

Results

Since the study aims, primarily, to cover all aspects of research concerning IS for the
time period from 2012 to 2017, therefore all documents, from all countries and
languages available have been thoroughly scrutinized. For this purpose 395
publications, specifically related to “industrial symbiosis” were retrieved from the
Scopus database for the selected time interval. These studies were carried out by the
authors from 24 countries related with 20 different disciplinary areas. The data retrieved
included: articles (262), other documents included conference papers (59), book
chapters (28), articles in press (22), review articles (15), conference reviews (4), books
(2), editorials (2) and the solitary available note. These articles were published in three
languages: English (383), Chinese (10) and German (2).

In this connection, the following top five journals were observed in the forefront i.e.
Journal of Cleaner Production (92), Journal of Industrial Ecology (JIE) (43), Resources,
Conservation and Recycling (13), Computer Aided Chemical Engineering (11) and
Shentai Xuebo Acta Ecologica Sinica (11). These five journals account for 42.7% of the
total published documents.
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Spatio-temporal distribution of research

The spatio-temporal connotations of these scholastic linkages were also magnified
with the help of distribution maps and statistical diagrams. The approach is considered
helpful for depicting the scholastic collaborations between and among nations (Liu and
Gui, 2016). The topic of IS appeared in literature around 1997, afterward, it grew
exponentially with correlation coefficient r> = 0.88 (Figure 1). The findings in Figure 1
also depicting the research productivity of the previous five years (2012-17) in relation
to overall research published since 1997.
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Figure 1. Annual productivity in IS research (1997-2017), while recent fluctuations
encompassing the time period (2012-17) have been condensed in the inset

Spatial scope of IS has expanded to 24 countries (Figure 2) during this period and
research hubs are mainly located in industrialized contextual settings (Appendix-11) such
as China (85), United Kingdom (49) and United States (49). The other countries with
significant contributions are Italy (34), Japan (27), Netherlands (21), Philipines (21),
Australia (19), Canada (19), and France (19). The findings revealed that about 363
organizations from these countries are involved in IS research. In this connection De-
La-Salle University, Manila (22), National Institute for Environmental Studies for Japan
(21), University of Surrey, United Kingdom (19), University of Tokyo, Japan (11),
Tsinghua University, China (11) and the University of Nottingham, Malaysia (11) are
the most prominent contributors towards IS research.

The subsequent co-occurrence frequency analysis depicted a growing tendency
towards collaboration between and among different nations. In this regard, the highest
scientific collaboration was observed between China and Japan in (17) cases. The
participating organizations in these collaborations are the Chinese Academy of
Sciences, the National Institute of Environmental Studies (NIES), Japan and Nagoya
University, Japan. The researchers such as Liang Dong, Tsuyoshi Fujita affliated with
NIES, Japan and Yong Geng, chief researcher in Chinese Academy of Sciences are,
apparently, the most active contributors in this collaboration network. Most of these
scientific research collaborations in this network were funded through various programs
of Natural Science Foundation of China (11) and Ministry of Environment, Japan (8).
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Research Communities

The current study also attempted to identify the most productive authors with respect
to a number of publications during the similar time period (2012-2017). The ranking is
based on the complete count method. In this scheme of assessments every occurrence of
the author is counted provided his name has been mentioned in the list of co-authors in
a publication selected for this study. Total citations and h-index were subsequently
calculated using the Bibexcel and presented in Figure 3.
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Figure 2. Geographical network of IS research productivity retrieved from corresponding
author addresses (2012-17)
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Tsuyoshi Fujita from NIES, Japan and Raymond R. Tan from De La Salle University
Philippines were observed as the two most proficient and productive authors with 15
publications apiece. It is pertinent to mention that NIES, Japan (20) and De La Salle
University (33) also emerged as the most productive organizations. However, scientific
contributions by Tsuyoshi Fujita has received more acknowledgments in terms of
citations (235), than Raymond R. Tan (86).

Clusters in research collaborations

The selected publications were analyzed to find out the scale and orientation of
contemporary research collaborations. To identify the most productive collaborating
authors, a co-authorship network map was developed using VOS viewer (Figure 4). The
findings have been condensed in Table 2. The findings in the table explicitly convey the
affiliations of authors, the focus of research and published studies ensuing from these
research collaborations.
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Figure 4. Co-authorship network with seven clusters working on IS

Co-citation analysis

Co-citation analysis technique is also relied upon to understand the conceptual
orientations and imprints of contemporary research. The findings of current study in
(Figure 5) portrayed that Marian Chertow, Yong Geng and Raymond Tan have the
significant bearings and followings in the domain of IS research.
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Table 2. Co-authorship cluster classification with affiliations and research areas

Cluster Scholars Affiliation Research Area Reference Literature
Number
Center for Process and Information (Trokanas et al., 2012;
Science, Faculty of Engineering and Semantic and Trokanas et al., 2014b;
Cluster 1 Physical Science, University of Surrey, ontological Trokanas et al., 2014a;
UK approaches for Trokanas et al., 2014c;
National Technical University, Athens, IS Trokanas et al., 2015a;
Greece Trokanas et al., 2015b)
Sustainable Consumption Institute, IS dynamics and (Boons et al., 2011; Boons and
Cluster 2 University of Manchester, UK influence of Spekkink, 2012; Boons et al.,
University de los Andes, Bogota, di 2014; Boons et al., 2015; Boons
- ifferent factors
Columbia etal., 2017)
School of Environmental Science and T
; . . . IS application in (Yuetal., 2015b; Yu et al.,
Cluster 3 Engineering, Sgerl]?rc]i:ng University, China 2015¢: Yu et al, 2015a)
State Key Joint Laboratory of (Zhang et al., 2013a; Zhang et
Environmental Simulation and Network al., 2013b; Zhang et al., 2013c;
Cluster 4 Pollution Control, School of analysis of IS Zhang et al., 2015a; Zhang et
Environment, Beijing Normal Systems al., 2015b; Zhang et al., 2015c;
University, China Zhang et al., 2016)
Center for Engineering andSustainable
Development Research, De La Salle
University, Manila, Philippines Fuzzy
c ot | "™ | (gl 201 Ngetal,
Cluster 5 E ’ - Lo 2014b; Ng et al., 2014c; Tan et
xcellence for Green Technologies, optimization al., 2016)
University of Nottingham, Malaysia based IS system "
Campus. Department of Chemical and | and EIP designs
Biological Engineering, University of
Wisconsin, United States
costiordors Gl el | etpassion | (et 2015 e
Cluster 6 Saclay, France P;ris-SacIay Energy archltepture and | 2015b; Hein et gl., 2016; Hein
Efficiency (PS2E), France modelling for IS | et al., 2017a; Hein et al., 2017b)
National Institute for Environmental
Studies, Japan
National Engineering Laboratory for
Hydrometallurgical Cleaner
Production Technology, Institute of
Process Engineering, Chinese
Academy of Sciences, China. Low carbon IS (Geng et al., 2009; Dong et al.,
Center for Social and Environmental ontions 2013; Zhang et al., 2013a;
Systems Research, National Institute envirF)onmehtal Zhang et al., 2013b; Zhang et
Cluster 7 for Environmental Studies (NIES), . al., 2013c; Zhang et al., 2015a;
and economic )
J_apan_ ) benefits of IS Zhang et al., 2015b; Zhang et
Centre for Engineering Operations P . al., 2015c; Zhang et al., 2016)
or China
Management, Department of
Technology and Innovation, University
of Southern Denmark. School of
Environmental Science and
Engineering, Shanghai Jiao Tong
University, China
University of Ulsan, South Korea

Keyword analysis

Keyword co-occurrence maps represent the cognitive structure of a discipline. Atif et
al. (2018) opined that the selection of keywords depicts the focus and orientation of the
scientific research. For this purpose, the keywords from the publications were retrieved

APPLIED ECOLOGY AND ENVIRONMENTAL RESEARCH 17(1):1159-1221.
http://www.aloki.hu @ ISSN 1589 1623 (Print) ® ISSN 1785 0037 (Online)
DOI: http://dx.doi.org/10.15666/aeer/1701_11591221
© 2019, ALOKI Kft., Budapest, Hungary



Akhtar et al.: A bibliometric analysis of contemporary research regarding industrial symbiosis: A path towards urban environmental
resilience
- 1167 -

and processed for analysis. The findings have been illustrated in Figure 6. Only such
terms as the ones recurring at least five times were mentioned. The strategy was
deployed to overcome the excessive noise. Figure 6 displays an overlay visualization of
the keyword co-occurrences. The size of the node reflects frequency, while, the color of
the node represents the publishing time period.

The central nodes represent the keywords such as “industrial symbiosis” (277),
“industrial ecology” (123), “sustainable development” (77), “industry” (76), and “eco-
industrial park” (67). Whereas, the keywords like “waste management” (43),
“environmental impacts” (42) “recycling” (41), “economics” (39), “Life cycle

assessment” (33) and “carbon” (25) also appeared significantly in the analysis (Figure
6).
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Figure 5. Co-citation network map of cited authors in documents retrieved from Scopus
database
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Discussion

The resource depletion, accelerating demands for goods and services are compelling
the human conscience to strive for environmental and ecological sustainability. The
researchers and policy makers are striving to postulate doable measures to achieve these
goals. Chertow (2000) proclaimed that in response to these demands the research
inclinations towards IS started to gain acceptability from 1997 onwards. The findings of
the study in Figure 1 corroborate and substantiate these assertions. During the span of
two decades (1997-2017), IS has evolved from a “signature topic” (Lifset, 2012) in IE
to a more systematic, promising and advancing research discipline. As a result, the IS
studies are gaining significant attention.

The findings of the study revealed that a large share (34%) of the publications were
contributed by two journals, namely Journal of Cleaner Production and Journal of
Industrial Ecology (JIE); similar findings were reported by Yu et al. (2014).

The findings in the Figure 2 also pointed towards growing research collaboration
between and among nations, ranging from regional to inter-continental engagements.
These findings are in line with the assertions of previous investigations. In this
connection, Chertow and Park (2016) and Yu et al. (2014) opined that IS is as
advancing interdisciplinary field and rapidly attracting the attention of the research
community. In this regard, China from Asia, UK from Europe and USA from the North
America were identified as the hub and stimulator for promoting research interests in
the field. Whereas, the findings of this study also portrayed that the majority of
collaborations are being carried out by developed industrial economies. While the
orintation towards IS research was observed in fomenting stages in the southern
hemisphere. However, a growing penchant for such cross-country collaborations was
also noticed, such as India (7) which is shifting from an agricultural to an industrial
economic base.

The research collaborations are needed and encouraged (Igli¢ et al., 2017) for
postulating pragmatic strategies to address the issues from divergent contextual settings.
The findings based upon co-authorship analysis help to identify major research
groups/collaborations in the field of IS. The findings in Figure 1 and Table 2 portrayed
the emergence of seven distinctive streams of investigations as an outcome of these
research collaborations. The most frequent research collaborations were observed
among the researchers from China, Japan, Phillipines and UK. The most productive
cluster (07) published (09) papers. This collaboration was observed among researcher
from NIES, Japan, Chinese Academy of Sciences, China, University of Southern
Denmark and University of Ulsan South Korea. This cluster is also the biggest in terms
of number of researchers (10) engaged in collaboration.

The findings of the study (Figure 5) substantiate the previous assertions of Yu et al.
(2014) that the scholastic contributions of Marian Chertow have more acknowledgment
than any other scholar in the domain. The scholar is credited for defining the scope and
sphere of this emerging research domain. In this context, Geng et al. (2009) and Tan et
al. (2016) were observed as the next most influential scholars, having significant
bearings on the emerging paradigm shifts in the field of IS.

The emerging dimensions of industrial symbiosis research were observed more
focused on minimizing the impacts of industrial production on environmental, social
and economic capitals. These initiatives are incumbent for ensuring the conservation of
natural resources and the resilience of socio-ecological surroundings.
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Conclusion

The field of Industrial Symbiosis (IS) is gaining acceptance for achieving the
objectives through the integration of industrial production systems and collaborative
research efforts. The current study revealed growing inclinations towards IS research.
The findings protrayed that field is diversifying in scope and gaining acceptance from
across the globe.

The outcomes of the study also depicted that industrial economies such as China, UK
and USA are spearheading the domain of IS research. The plausible explanation for the
growing orientations towards IS research in China can be the premise that the industrial
growth remained steadier in this region. The research paradigm in IS are mainly
concieved to ensure low carbon emission through research collaboration. The policy
makers and researchers in China are stressing and promoting cross-country
collaborations. The research paradigms in IS are mainly conceived to ensure low carbon
emissions through resarch collaborations. More focused efforts will be required in the
domain of IS to achieve the ultimate goal of clean and green industrial production in the
face of mounting pressures from consumer-oriented life-style changes.
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Yu C., De Jong Process analysis of eco- Journal of Cleaner
M., Dijkema industrial park development - Production 2014 64 464 477 10.1016/j.jclepro.2013.09.002
G.P.J. The case of Tianjin, China
Tian J., Liu W., Study of the performance of
Lai B., Li X., eco-industrial park Joug‘a' of Cleaner | 5514 | 64 486 494 10.1016/j.jclepro.2013.08.005
: . roduction
Chen L. development in China
Study on by-product synergy
Liu G.F., Ma and eco-industrial parks in Applied Mechanics and e
v Chine based on aretican PP tatorils 2014 | 472 884 888 10.4028/www.scientific.net AMM.472.884
experience
Proposal of an agent-based
Romekz E., Ruiz _analytl_cal mode_l to convert Smence_of the Total 2014 468- 394 405 10.1016/j scitotenv.2013.08.049
.C. industrial areas in industrial Environment 469
eco-systems
Pathways to
Notarnicola B., Potential developments of Environmental
Tassielli G., industrial symbiosis in the Sustainability: 2014 215 224 10.1007/978-3-319-03826-1_21
Renzulli P.A. Taranto productive district Methodologies and
Experiences
CTSeh I\B/I.a-lt-t:s’uﬂﬁa _ Deyerminan_t fa}ctors of _ I0P Conference Series:
Y. Chau LW. |ndu_str|al symb_|05|s: Greening _ Earth and _ 2014 18 1 10.1088/1755-1315/18/1/012162
’Gomi K. ' Pasir Gudang industrial park Environmental Science
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Securing a competitive
advantage through industrial
symbiosis development: The .
Park .Y, Park case of steam networking Journal of Industrial | 5y, | 4g 5 677 683 10.1111/jiec.12158
H.-S. o Ecology
practices in Ulsan park and
park competitive advantage and
industrial symbiosis
Pathways to
) . Environmental
Deutz P. Food for thought: Seeking the Sustainability: 2014 3 11 10.1007/978-3-319-03826-1_1
essence of industrial symbiosis -
Methodologies and
Experiences
Trokanas N., Optimising environmental Computer Aided
CeceljaF., Yu performance of symbiotic Chemicgl Enaineerin 2014 33 847 852 10.1016/B978-0-444-63456-6.50142-3
M., Raafat T. networks using semantics 9 9
Zhang Y., Zheng A review of industrial Frontiers of Earth
H., Chen B., Su symbiosis research: theory and Sci 2014 9 1 91 104 10.1007/s11707-014-0445-8
b cience
M., Liu G. methodology
Emergy-based assessment on
Geng Y., Liu Z., industrial symbiosis: a case of Environmental Science
Xue B., Dong H., Shenyang Economic and and Pollution Research 2014 21 23 13572 13587 10.1007/s11356-014-3287-8
Fujita T., Chiu A. Technological Development
Zone
Paquin R.L., Is there cash in that trash?:
Tilleman S.G., Facto_rs |_nf|uencmg |_ndu_str_|al Journal of Industrial 2014 18 2 268 279 10.1111/jiec.12120
Howard- symbiosis exchange initiation Ecology
Grenville J. and completion
. The nonlinear complementarity .
XUS, LG LV | el of industrial symbiosis | RO - OPerations 1551, | 4g | 4 559 594 10.1051/0/2014024
W., LiuY. A Research
network equilibrium problem
A Process Perspective on
Boons E Industrial Symbiosis: Theory,
Spekkink W., Methodology, and Application Journal of Industrial 2014 18 3 341 355 10.1111/jiec.12116
- Boons et al. A Process Ecology
Jiao W. : A
Perspective on Industrial
Symbiosis
Trokanas N., Towards a re-usable ontolo Computer Aided
Cecelja F., Raafat ntology MpUer AA1dea 2014 | 33 841 846 10.1016/B978-0-444-63456-6.50141-1
T for waste processing Chemical Engineering
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Cutaia L.,
Morabito R.,
Eﬂarberlo G., The project for the Pathways to
ancuso E., . . .
Brunori C. ' |m_plement§1t|9n of the _ Enwrgnmgr)tal
' industrial symbiosis platform in Sustainability: 2014 205 214 10.1007/978-3-319-03826-1_20
Spezzano P., o .
Mione A., S|C|Iy. The progress af_ter the Methodol_ogles and
Mungiguerra C., first year of operation Experiences
Li Rosi O.,
Cappello F.
Industrial symbiosis in
Golev A., Corder gladstone: A decade of Journal of Cleaner .
G.D., Giurco D.P. progress and future Production 2014 84 1 421 429 10.1016/j.jclepro.2013.06.054
development
NgRTL, Ng | ynthessof Journal of
D.K.S.,, TanR.R,, bioenergy-based industrial Environmental 2014 2 1 652 664 10.1016/j.jece.2013.11.003
El-Halwagi M.M. . Chemical Engineering
symbiosis system
Exploring Space, Exploiting
Schiller F., Penn Opportunities: The Case for
A., Druckman A., | Analyzing Space in Industrial Journal of Industrial "
Basson L., Ecology Schiller et al. Ecology 2014 18 6 792 798 10.1111/jiec.12140
Royston K. Exploring Space, Exploiting
Opportunities
Understanding the evolution of
Yu C., Davis C., industrial symbiosis research: Journal of Industrial "
Dijkema G.P.J. A bibliometric and network Ecology 2014 18 2 280 293 10.1111/jiec.12073
analysis (1997-2012)
Applying Industrial Symbiosis
Alfaro J., Miller to Smallholder Farms: Journal of Industrial .
S Modeling a Case Study in Ecology 2014 18 1 145 154 10.1111/jiec.12077
Liberia, West Africa
Z0uY.-L. LiC.- AN research on energy _ o
F Yéo ZD ' management _and cogperatlpn Advanced Materials 2014 986- 211 214 10.4028/www.scientific.net/ AMR.986-
’Cao YoV ' performance in eco-industrial Research 987 987.211

symbiosis network
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Ng R.T.L. S .
: ' Multi-objective design of .
Hassim M-H., NG | 0 strial symbiosis in palm oil | ., COMPUter Aided o0, 1 5, 579 584 10.1016/B978-0-444-63433-7.50081-X
D.K.S,, TanR.R., industr Chemical Engineering
El-Halwagi M.M. y
Evolutionary game analysis of Complex Svstems and
Li C., Feng L. the eco-industrial symbiosis o saer | 2014 | 11 3 58 64 10.13306/j.1672-3813.2014.03.009
network considering externality plexity
\'(\l?(R’IgLD \}/(Vaén Stability analysis of symbiotic Chemical Engineering 2014 39 859 864 10.3303/CET1439144
Y S bioenergy parks Transactions '
Tan R.R.
New systematic approach using
Noureldin M.B., combined constraints logic Fgﬁ/ﬁg?;ggfjf?ggg
Farooq Z., Al- propagation and mathematical Proaramming Areaat | 2014 305 307
Owaidh M., Al- programming techniques for g g
- : the 2014 AIChE Annual
Saed H. energy efficient synthesis of Meetin
eco-industrial parks 9
Benjamin A methodology for criticality
M.F.D., Tan analysis in symbiotic bioenergy Energy Procedia 2014 61 41 44 10.1016/j.egypro.2014.11.901
R.R., Razon L.F. parks
The cooperative approach in
Ramli A., managing safety issues for Proaress in Industrial
Mokhtar M., Aziz Halal industrial parks in 9 Ecolo 2014 8 4 295 318 10.1504/PI1E.2014.066805
B.A., Ngah N.A. Malaysia: Embracing 9y
opportunity
International
Multidisciplinary
Carmen Lenuta Contributions to the fondation Scientific
T of a waste management plan on GeoConference 2014 3 5 95 101
' an area level Surveying Geology and
Mining Ecology
Management, SGEM
Short S.W., From refining sugar to growing
Bocken N-MP., | omatoes: Industrial ecology | 20UMal of Industrial | 55,4 | 1g 5 603 618 10.1111/jiec.12171
Barlow C.Y ., - : Ecology
and business model evolution
Chertow M.R.
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Arranz P., Anzizu
M., Pineau A.,
Marwede M.,
DB E DN | Tholopmenota | Pt
. resourceefficient photovoltaic . : 2014 | 167 3 109 122 10.1680/warm.13.00027
Cocciantelli J.- svstem Engineers: Waste and
M., Williams Y Resource Management
1.D., Obersteiner
G., Scherhaufer
S., Vallvé X.
Steingrimsson Conceptual framework for Procedia CIRP 2014 | 15 272 277 10.1016/j.procir.2014.06.014
J.G., Seliger G. near-to-site waste cycle design
Waste Avoidance Through
Obersteiner G., Industrial Symbiosis Osterreichische Wasser-
Pertl A. [Abfallvermeidung durch und Abfallwirtschaft | 2024 | 66 ar 423 10.1007/500506-014-0191-x
industrielle Symbiose]
Dong H., Ohnishi Achieving carbon emission
S., Fujita T., reduction through industrial & .
Geng Y., Fujii urban symbiosis: A case of Energy 2014 64 277 286 10.1016/j.energy.2013.11.005
M., Dong L. Kawasaki
New systematic approach using . L
Noureldin M.B., combined constraints logic Sustainable Engineering
- - Forum 2014 - Core
Farooq Z., Al- propagation and mathematical .
. . - Programming Area at | 2014 351 353
Owaidh M., Al- programming techniques for
. - the 2014 AIChE Annual
Saed H. energy efficient synthesis of Meeti
. . eeting
eco-industrial parks
. . Vulnerability analysis of .
Li X, XiaoR., symbiotic network in eco- | Snengtal Xuebao/ Acta | 550, | 4 | g 4746 4755 10.5846/5txb201212191820
Zeng Y., Yao Z. . . Ecologica Sinica
industrial parks
Eckelman M.J.,
Ashton W., Island waste management
Arakak_l Y., systems: Statls:t!cs, challenges, Journal of Industrial 2014 18 2 306 317 10.1111/jiec.12113
Hanaki K., and opportunities for applied Ecology
Nagashima S., industrial ecology
Malone-Lee L.C.
Exploration of barriers to Proaress in Industrial
Stubbs W. mainstreaming industrial 9 Ecolo 2014 8 4 319 335 10.1504/P1E.2014.066814
ecosystems in Australia 9y
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Measuring sustainability | ional J | of
Rosano M performance in industrial nternatlong ournal o
. o . Sustainable 2014 17 3 261 280 10.1504/1JSD.2014.064181
Schianetz K. parks: A case study of the
> . . Development
Kwinana industrial area
Wang G., Feng Symbiosis analysis on Chinese Journal of
X., Khim Hoong | . Y™ vy . nal o 2014 | 22 6 690 698 10.1016/S1004-9541(14)60084-7
I industrial ecological system Chemical Engineering
Indicators for an expanded
Dean C.A., Fath | business operations model to | oot indicators | 2014 | 47 137 148 10.1016/j.ecolind.2014.07.010
B.D., Chen B. evaluate eco-smart corporate
communities
Campos T.R.T., Reverse logistics: A route that WIT Transactions on
Fonseca M.V.A., only makes sense when Ecology and the 2014 | 180 41 52 10.2495/WM 140041
Morais R.M.N. adopting a systemic vision Environment
Kikuchi Y., A scenario analysis of future
Kimura S energy systems based on an _ _
Okamoto Y energy flow model represented Applied Energy 2014 | 132 586 601 10.1016/j.apenergy.2014.07.005
Koyama M. as functlonals_ of technology
options
Building capacity for
sustainable regional industrial Journal of Cleaner
Spekkink W. systems: An event sequence . 2014 10.1016/j.jclepro.2014.08.028
. . Production
analysis of developments in the
Sloe Area and Canal Zone
Cecelja F., Semantic algorithm for
- o Computers and ;
Trokanas N., Industrial Symbiosis network - L 2015 83 248 266 10.1016/j.compchemeng.2015.04.031
: Chemical Engineering
Raafat T., Yu M. synthesis
Using an Industrial Waste
Account to Facilitate National .
ChenP-C., Ma | '} o el Industrial Symbioses by | “0uMal of Industrial 1 54,5 | 49 6 950 962 10.1111/jiec.12236
H.-W. - Ecology
Uncovering the Waste
Exchange Potential
Meylan F.D., CO2 utilization in the Journal of CO2
Moreau V., perspective of industrial S 2015 12 101 108 10.1016/j.jcou.2015.05.003
. Utilization
Erkman S. ecology, an overview
- Urban material cycle closing -
Patricio J., Costa Assessment of industrial waste Journal of Cleaner 2015 | 106 389 399 10.1016/j.jclepro.2014.08.069

l., Niza S.

management in Lisbon region

Production

DOI: http://dx.doi.org/10.15666/aeer/1701_11591221

© 2019, ALOKI Kft., Budapest, Hungary

APPLIED ECOLOGY AND ENVIRONMENTAL RESEARCH 17(1):1159-1221.
http://www.aloki.hu @ ISSN 1589 1623 (Print) @ ISSN 1785 0037 (Online)



Akhtar et al.: A bibliometric analysis of contemporary research regarding industrial symbiosis: A path towards urban environmental resilience

-1194 -
Author Name(s) Title Source Title Year | Vol. Issue P. Start P. End Doi
Woo S.H., Lim 1€9 : Conservation and 2015 | 104 206 212 10.1016/j.resconrec.2015.08.008
embodied CO2 of magnesium .
S.-R. Recycling
metal
Varieties of industrial International
Spekkink W. L Perspectives on 2015 142 156 10.4337/9781781003572.00017
symbiosis :
Industrial Ecology
Intersection of industrial
symbiosis and product-based .
industrial ecologies: Internatlonal
Patchell J. . - y Perspectives on 2015 175 190 10.4337/9781781003572.00019
Considerations from the .
. Industrial Ecology
Japanese home appliance
industry
UK-China collaboration for International
Wang Q., Deutz | industrial symbiosis: A multi- Perspectives on 2015 89 107 10.4337/9781781003572.00014
P., Gibbs D. level approach to policy :
. Industrial Ecology
transfer analysis
symbiosis and pindustril International
Olayide O.E. y : - Perspectives on 2015 30 45 10.4337/9781781003572.00011
parks in Africa: Issues for Industrial Ecolo
sustainable development 9y
Boons F.,
Spekkink W.,
Isenmann R.,
Baas L., Eklund
M., Brullot S., Comparing industrial
Deutz P., Gibbs s mbiosis?in E?Jro e: Towards International
D., Massard G., Y pe: Perspectives on 2015 69 88 10.4337/9781781003572.00013
a conceptual framework and :
Arozamena E.R., research methodolo Industrial Ecology
Puente C.R., 9y
Verguts V., Davis
C., Korevaar G.,
Costa l.,
Baumann H.
Deutz P., Lyons International perspectives on International
" Perspectives on 2015 1 249 10.4337/9781781003572

D.l, BiJ.

industrial ecology

Industrial Ecology
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- Feasibility of Industrial
lacondini A., L
L Symbiosis in Italy as an
Mencherini U., . .
Passarini F Opportunity for Economic Waste and Biomass
" Development: Critical Success - 2015 6 5 865 874 10.1007/s12649-015-9380-5
Vassura I., - Valorization
. o Factor Analysis, Impact and
Fanelli A., Cibotti - o
Constrains of the Specific
P. . -
Italian Regulations
Madsen J.K., Industrial Symbiosis
Boisen N., Exchanges: Developing a Waste and Biomass | 575 | g 5 855 864 10.1007/512649-015-9417-9
Nielsen L.U., AN . Valorization
Guideline to Companies
Tackmann L.H.
Zoccola M., Green Hydrolysis as an
Montarsolo A., Emerging Technology to Turn Waste and Biomass
Mossotti R., ging Techno’ogy fo ¢ ¢ 5l 2015 | 6 5 891 897 10.1007/s12649-015-9393-0
Wool Waste into Organic Valorization
Patrucco A., Nitrogen Fertilizer
Tonin C. 9
Lombardi L, | ¢ ovative
Carnevale E., Treatments Based on Waste and Biomass | ,515 | g 5 791 803 10.1007/512649-015-9413-0
Baciocchi R., . Valorization
Costa G Carbonation of Waste
' Incineration Residues
Industrial symbiosis: Renewable Ener
Earley K. Harnessing waste energy and Focus 9 2015 16 4 75 77 10.1016/j.ref.2015.09.011
materials for mutual benefit
Atkins M.J., . .
Integration of biomass
Walmsley conversion technologies and Chemical Engineerin
M.R.W., 1009 g 9 | 2015 | 45 169 174 10.3303/CET1545029
geothermal heat into a model Transactions
Walmsley T.G., wood processing cluster
Neale J.R. P g
Stochastic optimization of
Gonela V., Zhang | sustainable industrial symbiosis Computers and A
J., Osmani A. based hybrid generation Industrial Engineering 2015 87 40 65 10.1016/j.cie.2015.04.025
bioethanol supply chains
Abate S., New Sustainable Model of
Lanzafame P., | Biorefineries: Biofactories and ChemSusChem 2015 | 8 17 2854 2866 10.1002/cssc.201500277
Perathoner S., Challenges of Integrating Bio-
Centi G. and Solar Refineries
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Benjamin Analyzing the disruption
M.F.D., Ubando res_lllence of l_)lo_energy p_a_rks Enwronmen_t _Systems 2015 35 3 351 362 10.1007/510669-015-9562-5
AT. Razon L.F., using dynamic inoperability and Decisions
Tan R.R. input-output modeling
Ecological network analysis of
Zhang Y., Zheng | an industrial symbiosis system: . . .
H., Fath B.D. A case study of the Shandong Ecological Modelling 2015 | 306 174 184 10.1016/j.ecolmodel.2014.05.005
Lubei eco-industrial park
Beloborodko A The Use of Performance
" Indicators for Analysis of Energy Procedia 2015 72 337 344 10.1016/j.egypro.2015.06.049
Rosa M. e
Resource Efficiency Measures
Yu C., Dijkema What Makes Eco- Journal of Industrial
G.P.J., de Jong Transformation of Industrial Ecolo 2015 19 3 441 456 10.1111/jiec.12185
M. Parks Take Off in China? ay
Engineering biological systems Journal of Industrial
Lopes M.S.G. toward a sustainable Microbiology and 2015 42 6 813 838 10.1007/s10295-015-1606-9
bioeconomy Biotechnology
Roncevié B.. Fric Researching industrial Applied Modelling and
U ? symbiosis: Challenges and Computing in Social 2015 35 49 10.3726/978-3-653-05821-5
) dilemmas Sciences
o Excess heat supply
Péivérinne S., . I
Hjelm O., _ cqllabora_tlons wnhm the Journal o_f Renewable 2015 . 3 10.1063/1.4921759
district heating sector: Drivers | and Sustainable Energy
Gustafsson S. .
and barriers
The Resilience of
Interdependent Industrial
Li'Y., ShiL. Symbiosis Networks: A Case | Journal of Industrial | 5,5 | 19 2 264 273 10.1111/jiec.12267
of Yixing Economic and Ecology
Technological Development
Zone
Chandra-Putra . .
H., Chen J., Eco-Evolutionary Pathways | Journal of Industrial | »45 | 19 2 274 284 10.1111/jiec.12234
Toward Industrial Cities Ecology
Andrews C.J.
Strazza C., Life Cycle Assessment from
Magrassi F., fgod to food: A case study_of Sustainable Prodl_Jctlon 2015 2 40 51 10.1016/j.5pc.2015.06.004
Gallo M., Del circular economy from cruise and Consumption
Borghi A. ships to aquaculture
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The potential of Industrial
Simboli A, Ecology in agri-food clusters
Taddeo R., (AFCs): A case study based on Ecological Economics | 2015 | 111 65 75 10.1016/j.ecolecon.2015.01.005
Morgante A. valorisation of auxiliary
materials
Bakshi B.R., Ziv Techno-ecological Synergy: A Environmental Science
o framework for sustainable 2015 49 3 1752 1760 10.1021/es5041442
G., Lepech M.D. . . and Technology
engineering
. Assessing and
Green supply chain toward ’
LamH.L., How sustainable industry _ Measuring 2015 409 449 10.1016/B978-0-12-799968-5.00012-9
B.S., Hong B.H. Environmental Impact
development A
and Sustainability
Evolution of industrial
YUuF. Han . o biosis in an eco-industrial | Sourmalof Cleaner o0, 0 gy o 339 347 10.1016/jjclepro.2014.10.058
Cui Z. - - Production
park in China
Scholarship and practice in .
Chertow M., Park | ;1 strial symbiosis: 1989 Taking Stock of | 55y 87 116 10.1007/978-3-319-20571-7 5
J. 2014 Industrial Ecology
Cecelja F., Raafat
T., Trokanas N., E-Symbiosis: Technology-
Innes S., Smith enabled support for Industrial Journal of Cleaner
M., Yang A., Symbiosis targeting Small and . 2015 98 336 352 10.1016/j.jclepro.2014.08.051
) - . Production
Zorgios Y., Medium Enterprises and
Korkofygas A., innovation
Kokossis A.
. Who gets the benefits? An
Martin M., approach for assessing the Journal of Cleaner
Svensson N., hp 9 . 2015 | 98 263 271 10.1016/j.jclepro.2013.06.024
environmental performance of Production
Eklund M. : - .
industrial symbiosis
Hein AM., Mawa%?ﬁgrgo?:glex
Jankovic M., _ M_odellng industrial symbl(_)5|s Systems - Proceedings | 2015 209 219
Farel R., Sam Lei | using design structure matrices .
| Yannou B of the 17th International
N ) DSM Conference
Paquin R.L., Creating economic and
Busch T., environmental value through Long Range Planning 2015 48 2 95 107 10.1016/j.1rp.2013.11.002
Tilleman S.G. industrial symbiosis
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Quantifying the environmental
. performance of an industrial Journal of Cleaner .
Martin M. symbiosis network of biofuel Production 2015 | 102 202 212 10.1016/j.jclepro.2015.04.063
producers
Examination of industrial Journal of Engineering
Galda1|§ G, syr_nblos]s poter_mal interactions Science and 2015 8 3 130 135
Kakanis I. in an industrial area of NE .
Technology Review
greece
Taking Stock, Looking Ahead:
Bertels S., Bowen Editors Introduc'flon_to the Organ_lzatlon and 2015 28 1 3 7 10.1177/1086026615576798
F. Inaugural Organization & Environment
Environment Review Issue
. s Implementing a three-level
Liu G, Coe R P, approach in industrial Journal of Cleaner | 5,5 | g7 1 318 327 10.1016/jjclepro.2014.09.067
Zhang K. L Production
symbiosis
Building capacity for
sustainable regional industrial
Spekkink W. systems: An event sequence Journal of Cleaner | »,5 | gg 133 144 10.1016/j.jclepro.2014.08.028
; - Production
analysis of developments in the
Sloe Area and Canal Zone
Bin S., Zhiquan
LY S éon;tgvizi A big data analytics approach
D .K. Izurle D to develop industrial symbioses Procedia CIRP 2015 29 450 455 10.1016/j.procir.2015.01.066
RN " in large cities
Cerdas F.,
Herrmann C.
Aid G., Brandt visuzlal_l(i)zoaﬁ:g(r:latlo-o'lo}(r)1 esllJJ“St(;(r:t the Journal of Cleaner
N., Lysenkova - ; 10 supp . 2015 98 328 335 10.1016/j.jclepro.2014.08.012
strategic facilitation of Production
M., Smedberg N. - . L
industrial symbiosis
Cecelja F., Raafat S . . . 2015 96 349 361 10.1016/j.jclepro.2013.12.046
T indicators in Industrial Production
' Symbiosis
A decision support method for
Rosa M development of industrial Journal of Cleaner
" synergies: Case studies of 2015 | 105 461 470 10.1016/j.jclepro.2014.09.061

Beloborodko A.

Latvian brewery and wood-
processing industries

Production
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Industrial ecology, industrial
symbiosis and supply chain Journal of Cleaner
Leigh M., Li X. | environmental sustainability: A . 2015 | 106 632 643 10.1016/j.jclepro.2014.09.022
Production
case study of a large UK
distributor
Trokanas N. .
y BiOnto: An Ontology for .
Bussemaker M., Biomass and Biorefining Computer Aided | 515 | 37 959 964 10.1016/B978-0-444-63577-8.50005-X
Velliou E., Tokos - Chemical Engineering
. Technologies
H., Cecelja F.
Wood Processing and
Furniture
Manufacturing
Lo Industrial symbiosis and green Challenges on the
Chl\J/(\j/gE;cll_( H. business parks in the wood- World Market and 2015 221 228
' based sector in Poland Wood-Based Energy
Goes Global -
Proceedings of
Scientific Papers
Ao V.| g Ciy: Technicl
Fracce_nsma L., Economical and Organizational Procedia Engineering 2015 | 118 950 957 10.1016/j.proeng.2015.08.536
Savino T.
Issues
Quantifying the potential of
. industrial symbiosis: The .
Bailey M., Gadd | | 5CIMAP project, with Taking Stock of 575 343 357 10.1007/978-3-319-20571-7_19
A. - Industrial Ecology
applications in the humber
region
Quantifying CO2 emission
Yu B., Li X., Shi reduction from industrial Journal of Cleaner .
L., Qian. symbiosis in integrated steel Production 2015 | 103 801 810 10.1016} jclepro.2014.08.015
mills in China
The disposition of chromite ore
Wul, LiC., processing residue (COPR) Journal of Cleaner | o5 | g5 156 162 10.1016/j.jclepro.2015.02.041
Yang F. incorporating industrial Production
symbiosis
Organizational Perspectives of L
Walls J.L., Industrial Symbiosis: A Organization and 2015 | 28 1 32 53 10.1177/1086026615575333
Paquin R.L. Environment

Review and Synthesis
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Barriers to Industrial .
Golev A, Corder | o iogis: Insights from the | 20UMal of Industrial 55,5 1 g 1 141 153 10.1111/jiec.12159
G.D., Giurco D.P. . . Ecology
Use of a Maturity Grid
Industrial symbiosis
Puente M.C.R., ?ﬁggirljlrjr?gilze:df%rnfg?a::saegq Journal of Cleaner
Arozamena E.R., o P ' . 2015 87 C 357 374 10.1016/j.jclepro.2014.10.046
Preliminary study in the Production
Evans S. : -
Besaya Region (Cantabria,
Northern Spain)
Hein A.M., Proceedings of the
Jankovic M., A conceptual frgmework for ASM_E Design _ 2015 4 10.1115/DETC2015-46322
Farel R., Yannou eco-industrial parks Engineering Technical
B. Conference
Reducing carbon emissions
YuF., Han F.,, through industrial symbiosis: A Journal of Cleaner .
Cui Z. case study of a large enterprise Production 2015 | 103 811 818 10.1016} jclepro.2014.05.038
group in China
Assessment of life cycle
YuF., !—|an F., _envwopmental .ber_leflts of an Enwronmt_ental Science 2015 22 7 5511 5518 10.1007/s11356-014-3712-7
Cui Z. industrial symbiosis cluster in | and Pollution Research
China
Tsvetkova A., Replication of industrial
Hellstrom M., ecosystems: The case of a Journal of Cleaner ..
Gustafsson M., sustainable biogas-for-traffic Production 2015 98 123 132 10.1016/}.jclepro.2014.08.089
Sjéblom J. solution
Exploratory study of
combining Integrated Product
Péivérinne S., and Services Offerings with . . .
Lindahl M. Industrial Symbiosis in order to Procedia CIRP 2015 30 167 172 10.1016/j.procir.2015.02.101
improve Excess Heat
utilization
Ammenberg J., Improving the CO<inf>2</inf>
Baas L., Eklund performance of cement, part Journal of Cleaner
M., FeizR,, I11: The relevance of industrial - 2015 98 145 155 10.1016/j.jclepro.2014.01.086
L Production
Helgstrand A., symbiosis and how to measure
Marshall R. its impact
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Quantitative assessment of
industrial symbiosis for the
promotion of circular economy: Journal of Cleaner .
Wen Z., Meng X. A case study of the printed Production 2015 90 211 219 10.1016/j.jclepro.2014.03.041
circuit boards industry in
China's Suzhou New District
Industrial symbiosis as a
LiH., Dong L., countermeasure for resource Journal of Cleaner -
Ren J. dependent city: A case study of Production 2015 1 107 252 266 10.1016/}.jclepro.2015.04.089
Guiyang, China
Kennedy CA. | Industrial ecology and cities | Taking Stockof 1 5,5 69 86 10.1007/978-3-319-20571-7 4
ndustrial Ecology
Promotion of low-carbon city
through industrial and urban World Scientific
Dong L., Fujita T. system innovation: Japanese Reference on Asiaand | 2015 257 279 10.1142/9789814578622_0033
experience and China’s the World Economy
practice
Industrial symbiosis
: uente M'CERF; %\)sgirslﬁIstiI;):df?ernfe:?s::szr::j Journal of Cleaner 2015 87 1 357 374 10.1016/i.icl 2014.09.046
rozgr;(ra]r;as e Preliminary study in the Production ' J-jctepro. R
' Besaya region (Cantabria,
Northern Spain)
Cutaia L.,
Luciano A.,
Barberio G., The experience of the first Environmental
Sbaffoni S., industrial symbiosis platform in Engineering and 2015 14 7 1521 1533
Mancuso E., Italy Management Journal
Scagliarino C., La
Monica M.
Aviso K.B., Chiu
AS.F., Yu
K.D.S.,
Promentilla P-graph for optimising Chemical Engineering
M.A.B., Razon industrial symbiotic networks Transactions 2015 45 1345 1350 10.3303/CET1545225
L.F., Ubando
AT,SyC.L.,
Tan R.R.
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Vardanega R., Adding value to agri-food Journal of Supercritical
Prado J.M., residues by means of up 2015 96 217 227 10.1016/j.supflu.2014.09.029
. L Fluids
Meireles M.A.A. supercritical technology
Cerdas F., Kurle
D., Andrew S.,
Thiede S., Defining circulation factories -
Herrmann C., A pathway towards factories of Procedia CIRP 2015 29 627 632 10.1016/j.procir.2015.02.032
Zhiquan Y., the future
Jonathan L.S.C.,
Bin S., Kara S.
Landscape changes and a salt
production sustainable S
Weng M. X%+ | approach in the state of salt pan (Sg\f’vtﬁ'z’;"’r‘:)&mg’ 2015 | 7 8 10078 10097 10.3390/5u70810078
' area decreasing on the coast of
Tianjin, China
Daddi T., Industrial ecology and eco- Proaress in Industrial
Tessitore S., industrial development: Case 9 E 2015 9 3 217 233 10.1504/P1E.2015.073414
h cology
Testa F. studies from Italy
From theory to practice: A
Deutz P, 198PO10-| - Enpancing the potential policy (Ssu\fvtﬁ'z’;"’r‘:’;:]'g 2015 | 7 2 2259 2073 10.3390/5u7022259
' impact of industrial ecology
. . Modeling and
Modeling and Managing Managing Complex
[No author name Complex Systems - -
: . Systems - Proceedings | 2015
available] Proceedings of the 17th .
. of the 17th International
International DSM Conference
DSM Conference
The design of agri-industrial
Liu J., Nie X, ecological park: A case study .
Zhou C., Shi Y., of Zhengzhou national Shengtai Xuebao/ Acta | o1 | g5 | 14 4891 4896 10.5846/stxb201311242804
: . - Ecologica Sinica
LiuR. economic-technological
development area
Gre_ledel T.E,, Industrial ecology’s first Taklng Stock of 2015 3 20 10.1007/978-3-319-20571-7_1
Lifset R.J. decade Industrial Ecology
. A framework for a sustainable
Adiansyah J.S., approach to mine tailings Journal of Cleaner
Rosano M., Vink PP g 2015 | 108 1 13 10.1016/j.jclepro.2015.07.139

S., Keir G.

management: Disposal
strategies

Production
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Benjamin M.F., A_nalyzmg tr_]e disruption _
Ubando A re5|I|§nce of _mlcroalgal multi- Chemical Engineering
" functional Bioenergy systems : 2015 45 1579 1584 10.3303/CET1545264
Razon L., Tan - g o Transactions
using dynamic inoperability
R.R. - :
input-output modeling
Dilemmas of 19th-century
liberalism among German
Johnson J.A. academic chemists: Shaping a Annals of Science | 2015 | 72 2 224 241 10.1080/00033790.2015.1007525
national science policy from
Hofmann to Fischer, 1865-
1919
Mannino 1., The decline of eco-industrial
Ninka E., Turvani development in Porto Jourglf()ld%fcggenaner 2015 | 100 286 296 10.1016/j.jclepro.2015.03.054
M., Chertow M. Marghera, ltaly
Sustainable development of
QuYy., Liu Y". eco-IE?fLéf:ttrslngp;;ﬁsalgnercshma: Journal of Cleaner .
Nayak R.R., Li - : 2015 87 1 328 338 10.1016/j.jclepro.2014.09.015
environmental awareness on Production
M. ; :
the relationships between
practice and performance
Ubando A.T.,
Culaba A.B., Fuzzy mathematical
Aviso K.B., Tan progr_ammlng_approach in the Chemical Englneerlng 2015 45 355 360 10.3303/CET1545060
R.R., Cuello J.L., optimal design of an algal Transactions
Ng D.K.S., El- bioenergy park
Halwagi M.M.
Assessing the climate impact of
Olsson L., district heating systems with Resources,
Wetterlund E., combined heat and power Conservation and 2015 96 31 39 10.1016/j.resconrec.2015.01.006
Soderstrom M. production and industrial Recycling
excess heat
Methods for assessing the . | sci
LiW., Cui Z energy-saving efficiency of Environmental science
! " - - NN and pollution research | 2015 22 1 275 285 10.1007/s11356-014-3327-4
Han F. industrial symbiosis in . .
- : international
industrial parks
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. Improving the CO<inf>2</inf>
FeizR., .
performance of cement, part Il:
Ammenberg J., Framework for assessin Journal of Cleaner
Baas L., Eklund - e 9 : 2015 98 282 291 10.1016/j.jclepro.2014.01.103
CO<inf>2</inf> improvement Production
M., Helgstrand .
measures in the cement
A., Marshall R. :
industry
TanRR_I._RL., Ng An optimization-based
Andiappan V., C‘I’IOperf"“"e game ap‘g%a‘:h ;.Or Chemical Engineering | »)5 | 45 403 408 10.3303/CET1545068
Wan Y.K., Ng allocation of costs and benefits Transactions
DKS. in interplant process integration
Ferrdo P., Lorena Industrial ecology and Taking Stock of 2210, i
A., Ribeiro P. portugal’s national waste plans Industrial Ecology 2015 275 289 10.1007/978-3-819-20571-7_14
Boix M. S .
' Optimization methods applied
Montastruc L., - . - Journal of Cleaner ..
Azzaro-Pantel C., to the d?5|gr) of eco-lndgstrlal Production 2015 87 1 303 317 10.1016/j.jclepro.2014.09.032
parks: A literature review
Domenech S.
Gregson N., Interrogating the circular
Crang M., Fuller economy: the moral economy Economy and Society | 2015 44 2 218 243 10.1080/03085147.2015.1013353
S., Holmes H. of resource recovery in the EU
Noureldin - L
MM.B, El- | Synthesis of C-H-O Symbiosis AIChE Journal 2015 | 61 4 1242 1262 10.1002/aic.14714
- Networks
Halwagi M.M.
Duraccio V., Carbon capture and reuse in an Journal of CO2
Gnoni M.G,, Elia industrial district: A technical L 2015 10 23 29 10.1016/j.jcou.2015.02.004
: o Utilization
V. and economic feasibility study
Schieb P.-A.,
Lescieux-Katir . . . Biorefinery 2030:
H., Thénot M., Biorefinery 2030: Future Future Prospects for the | 2015 1 123 10.1007/978-3-662-47374-0
\ prospects for the bioeconomy -
Clément- Bioeconomy
Larosiére B.
County government led EIP
development using municipal
Ferrell J._C., biomass resources for clean Progress in Industrial 2015 9 1 69 81 10.1504/PIE.2015.069835
Shahbazi A. energy production, a case study Ecology

of the Catawba County North
Carolina ecocomplex
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SilvaC.M.A,,
Nielsen C.V., Environmentally friendly Journal of Cleaner .
Alves L.M., joining of tubes by their ends Production 2015 87 1 i 786 10.1016j jclepro.2014.09.022
Martins P.A.F.
Climate resilience in natural
ecosystems in india: Handbook of Climate
Rao P, Patil Y. Technology adoption and the . 2015 2063 2077 10.1007/978-3-642-38670-1_95
Change Adaptation
use of local knowledge
processes and systems
Marinos-Kouris Environment and recycling: Fresenius
D., Mourtsiadis Some commepts_on the entropy Environmental Bulletin 2015 24 3B 1158 1163
A. limits
Support your future today:
. Enhancing sustainable Journal of Cleaner -
Baas L., Hjelm O. transitions by experimenting at Production 2015 98 1 7 10.1016/j.jclepro.2015.02.059
academic conferences
Life cycle perspective in
. environmental strategy
R‘ayn.e F, ]..Berhn development on the industry Journal of Qleaner 2015 86 125 131 10.1016/j.jclepro.2014.08.016
J., Ringstrom E. . Production
cluster level: A case study of
five chemical companies
New roles for local authorities
Lenhart J., Van in a time of climate change: Journal of Cleaner
Vliet B., Mol The Rotterdam Energy . 2015 | 107 593 601 10.1016/j.jclepro.2015.05.026
. Production
AP.J. Approach and Planning as a
case of urban symbiosis
Analysis of the industrial
Zhang Y., Zheng metabolic processes for sulfur Journal of Cleaner
H., Yang Z., Liu in the Lubei (Shandong . 2015 96 127 138 10.1016/j.jclepro.2014.01.096
- - - . Production
G., SuM. Province, China) eco-industrial
park
The social and solidarity Taking Stock of
Sahakian M. economy: Why is it relevant to 9 2015 205 227 10.1007/978-3-319-20571-7_10
- - Industrial Ecology
industrial ecology?
Benjamin A methodology for criticality Clean Technologies and
M.F.D., Tan analysis in integrated energy . gles 2015 17 4 935 946 10.1007/s10098-014-0846-0
Environmental Policy
R.R., Razon L.F. systems
Maillé M., Industrial Waste Reus_e a}nd _By- Journal of Industrial 2016 20 6 1284 1294 10.1111/jiec.12403
Frayret J.-M. product Synergy Optimization Ecology
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Papathanasoglou RESEARCH ARTICLE:
A Panagiotidou Institutional Barriers and
',\‘/I Va?ta K Opportunities for the Environmental Practice | 2016 18 4 253 259 10.1017/S1466046616000454
v o’ Implementation of Industrial
Loizidou M. L
Symbiosis in Greece
Integrated assessment of
Wu J., Wang R., exergy, energy and carbon . .
Pu G., Qi H. dioxide emissions in an iron Applied Energy 2016 | 183 430 444 10.1016/j.apenergy.2016.08.192
and steel industrial network
Does Industrial Waste Reuse
Bring Dual Benefits of
Economic Growth and Carbon :
#hang B., Wang Emission Reduction?: fournal of Industrial | 5016 | 20 | 6 1306 1319 10.1111/jiec.12375
N T Evidence of Incorporating the 9y
Indirect Effect of Economic
Growth in China
Ubando A.T., Fuzzy mixed integer non-linear
Culaba A.B., programming model for the
Aviso K.B., Tan design of an algae-based eco- Journal of Cleaner .
R.R., Cuello J.L., | industrial park with prospective Production 2016 | 136 183 196 10.1016/] jclepro.2016.04.143
Ng D.K.S., El- selection of support tenants
Halwagi M.M. under product price variability
Economical benefit through Research Journal of
Peter Sahay S.S., industrial symbiosis: Trash to Pharmaceutical
Dash S.N., Joga . y s R ' 2016 7 6 932 937
treasure: A case study in an Biological and
Rao H. S - - .
Indian industrial area Chemical Sciences
Insight into industrial
. symbiosis and carbon
WuJ, QIH. | etabolism from the evolution Journal of Cleaner | 5,5 | 435 251 262 10.1016/j.jclepro.2016.06.103
Wang R. - . - Production
of iron and steel industrial
network
GuoB., Geng Y., i\éanﬁggg;;E:g;?gLng Journal of Cleaner
Sterr T., Dong L., hemical industrial park: A Producti 2016 | 135 995 1008 10.1016/j.jclepro.2016.07.006
Liu Y. chemical industrial park: roduction

case of Midong
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Pan H., Zhang X., Emergy evaluation of an
Wang Y., Qi Y., industrial park in Sichuan Journal of Cleaner
Wu J, Lin L., Province, China: A modified . 2016 | 135 105 118 10.1016/j.jclepro.2016.06.102
. - Production
Peng H., Qi H., emergy approach and its
Yu X, Zhang Y. application
Development of the Tool
; . SymbioSysS to Support the .
AlvarezR., Ruiz- Transition Towards a Circular Waste an(_j B|_omass 2016 1 10 10.1007/s12649-016-9748-1
Puente C. . Valorization
Economy Based on Industrial
Symbiosis Strategies
Taylor C.D. .
L Towards materials L
Gully B., Sanchez | o inanility through materials Sustainability 2016 | 8 10 10.3390/5u8101001
A.N., Rode E., stewardshi (Switzerland)
Agarwal A.S. P
Atkins M.J., Integration of new processes
Walmsley and geothermal heatintoa | C,can Technologiesand | o506\ g | 7 2077 2085 10.1007/510098-016-1171-6
M.R.W., wood processing cluster Environmental Policy
Walmsley T.G. P g
Local industrial systems
towards the eco-industrial Journal of Cleaner
Taddeo R. parks: The model of the - 2016 | 131 189 197 10.1016/j.jclepro.2016.05.051
- . Production
ecologically equipped
industrial areas
Hodgson E.,
Ruiz-Molina M.-
E., Marazza D.,
Pogrebnyakova | Horizon scanning the European
E., Burns C., bio-based economy: a novel
Higson A., approach_ to the |dent|f|cz_it|0n Blofuels,_Blopr(_)ducts 2016 10 5 508 522 10.1002/bbb.1665
Rehberger M., of barriers and key policy and Biorefining
Hiete M., Gyalai- | interventions from stakeholders
Korpos M., Lucia | in multiple sectors and regions
L.D.,Noél Y.,
Woods J.,
Gallagher J.
. Design for sustainability of
Ren J., Liang H., . - L .
Dong L., SunL,, | ustrial symolosis based on | - Science of the Total | 5914 | 56, 789 801 10.1016/j.scitotenv.2016.04.092
Gao 7. emergy and multi-objective Environment

particle swarm optimization
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Secchi M., Assessing eco-innovations in
Castellani V., green chemistry: Life Cycle Journal of Cleaner
CollinaE., Assessment (LCA) of a . 2016 | 129 269 281 10.1016/j.jclepro.2016.04.073
. A - - Production
Mirabella N., cosmetic product with a bio-
Sala S. based ingredient
Promoting industrial
symbiosis: empirical Journal of Cleaner
Velenturf A.P.M. observations of low-carbon P : 2016 | 128 116 130 10.1016/j.jclepro.2015.06.027
- S roduction
innovations in the Humber
region, UK
Luciano A.,
Barberio G., Potential Improvement of the
Mancuso E., Methodology for Industrial Waste and Biomass
Shaffoni S., La - . o 2016 7 4 1007 1015 10.1007/s12649-016-9625-y
Monica M., Symbiosis I_mplementatlon at Valorization
Scagliarino C., Regional Scale
Cutaia L.
Promoting Industrial
Velenturf A.P.M., Symb|95|§. Using the Concept Journal of Industrial 2016 20 4 700 709 10.1111/jiec.12315
Jensen P.D. of Proximity to Explore Social Ecology
Network Development
Renzulli P.A.,
Notarnicola B., Life cycle assessment of steel Sustainability
Tassielli G., produced in an Italian (Switzerland) 2016 8 8 10.3390/su8080719
Arcese G., Di integrated steel mill
Capua R.
Recent developments in
applied thermal engineering:
Liu Z.-Y., Process integration, heat
Varbanoy P.S, exchangers, enhanced heat Applle_d Thgrmal 2016 | 105 755 762 10.1016/j.applthermaleng,2016.06.183
Klemes J.J., transfer, solar thermal energy, Engineering
Yong J.Y. combustion and high
temperature processes and
thermal process modelling
Combining Integrated Product
Péivérinne S., and Service Offerings with Journal of Cleaner 2016 | 127 240 248 10.1016/j.jclepro.2016.04.026

Lindahl M.

Industrial Symbiosis — a study
of opportunities and challenges

Production
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Bacudio L.R.,
Benjamin
M.F.D., Eusebio . .
Analyzing barriers to
R.C.P., Holaysan implementing industrial Sustainable Production
S.AK, plementing - - 2016 7 57 65 10.1016/j.spc.2016.03.001
. symbiosis networks using and Consumption
Promentilla DEMATEL
M.A.B., Yu
K.D.S., Aviso
K.B.
. . Measuring Urban Carbon . .
Hu'Y., LinJ., Cui | cooring from Carbon Flows | Environmental Science | o601 5 | 5 6154 6163 10.1021/acs.est.6b00985
S., Khanna N.Z. . - and Technology
in the Global Supply Chain
Zhang Y., Zheng
H., ShiH., Yu X., Network analysis of eight Frontiers of Earth
Liu G., Su M., Li industrial symbiosis systems Science 2016 | 10 2 352 365 10.1007/511707-015-0520-9
Y., Chai Y.
Felicio M.,
Amaral D., Industrial symbiosis indicators
Esposto K., to manage eco-industrial parks JourFTaI of Qleaner 2016 | 118 54 64 10.1016/j.jclepro.2016.01.031
. roduction
Gabarrell Durany as dynamic systems
X.
Kikuchi Y., Industrial _Symb|05|s Centgred
Kanematsu Y on a Regional Cogeneration Journal of Industrial .
o Power Plant Utilizing 2016 20 2 276 288 10.1111/jiec.12347
Ugo M., Hamada Available Local R A Ecology
Y. Okubo T vailable Local Resources:
B ' Case Study of Tanegashima
Kikuchi Y., Distributed Cogene_rat_lon of
Kanematsu Y Power and Heat within an Journal of Industrial
" . | Energy Management Strategy 2016 20 2 289 303 10.1111/jiec.12374
Sato R., Nakagaki f P . Ecology
T or Mitigating Fossil Fuel
' Consumption
Ohnishi S., Fujii Efficient energy recovery
M., Ohata M through a combination of Resources,
o iy Conservation and 2016 10.1016/j.resconrec.2016.11.018
Rokuta I., Fujita waste-to-energy systems for a .
- Recycling
T. low-carbon city
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Comparative study on the
Liu Z., Adams pathways of industrial parks Resources,
M., Cote R.P., towards sustainable Conservation and 2016 10.1016/j.resconrec.2016.06.012
Geng Y., LiY. development between China Recycling
and Canada
Kliopova I.,
Baranauskaite- Possibilities of increasing Clean Technoloaies and
Fedorova I., resource efficiency in nitrogen : gles. 2016 | 18 3 901 914 10.1007/s10098-015-1068-9
- . . . Environmental Policy
Malinauskiene fertilizer production
M., Staniskis J.K.
LiuG., Hao Y., China's low-carbon industrial
Zhou Y., Yang transformation assessment Resour_ces, .
N A Conservation and 2016 | 108 156 170 10.1016/j.resconrec.2016.02.002
Z.,Zhang Y., Su based on Logarithmic Mean Recvelin
M. Divisia Index model ycling
Ghali MR, Gg)e:cséoil:rl]g et;\{grzlt(ilglg: Journal of Cleaner
Frayret J.-M., cept and poten . 2016 | 115 23 35 10.1016/j.jclepro.2015.12.028
applications to initiate Production
Robert J.-M. ; - .
industrial synergies
SunL., LiH, Eco-benefits assessment on
Dong L., Fang urban industrial symbiosis Resources
K., Ren J., Geng based on material flows e .
Y., Fujii M., analysis and emergy evaluation ConFséee::ve::tlli%n and 2016 10.1016/j.resconrec.2016.06.007
Zhang W., Zhang approach: A case of Liuzhou yeling
N., Liu Z. city, China
Zhe L., Yong G. .
. ' An emergy-based hybrid
Hung-Suck P., |\ othod for assessing industrial | 20Ul of Cleaner 1 ,q.61 4y 132 140 10.1016/jjclepro.2015.04.132
Huijuan D., Liang L . - Production
- symbiosis of an industrial park
D., Tsuyoshi F.
Shiraki H., Analysis of opt_lmal Iocatlo_ns
Ashina S.. _ for power statlops and th_elr_
Kameyama Y., | 'mPacton industrial symbiosis Journal of Cleaner | )6 | 19 81 94 10.1016/j.jclepro.2015.09.079
; planning under transition Production
Hashimoto S.,
" toward low-carbon power
Fujita T. )
sector in Japan
A review of the National Eco-
Industrial Park Development
Park J.M., Park | 5 ram in Korea: Progress Journal of Cleaner | o)1 5 | 914 33 44 10.1016/j.jclepro.2015.08.115

J.Y., Park H.-S.

and achievements in the first
phase, 2005-2010

Production
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A framework for an industrial
) ecological decision support
Horvath_ G.A., system to foste_r partnerships Journal of Qleaner 2016 | 114 214 293 10.1016/j.jclepro.2015.05.018
Harazin P. between businesses and Production
governments for sustainable
development
Mat N., Cerceau Socio-ecological transitions
J., Shi L., Park toward low-carbon port cities: Journal of Cleaner -
H.-S., Junqua G., | Trends, changes and adaptation Production 2016 | 114 362 375 10.1016/}.jclepro.2015.04.058
Lopez-Ferber M. processes in Asia and Europe
Sumabat A.K., Decomposition analysis of
LopezN.S., Yu Philippine CO2 emissions from
K.D., Hao H., Li ppIne & - e Applied Energy 2016 | 164 795 804 10.1016/j.apenergy.2015.12.023
- fuel combustion and electricity
R., Geng Y., Chiu eneration
ASF. 9
Regional policies and eco-
Daddi T., Iraldo In\(jg?lj:grdee;/r\e\l/?rzwrilltr;tzre Journal of Cleaner
F., Frey M., Gallo voluntary - 2016 | 114 62 70 10.1016/j.jclepro.2015.04.060
b certification scheme of the eco- Production
P., Gianfrate V. . . .
industrial parks in Tuscany
(Italy)
The role of geospatial
industrial diversity in the Resour_ces, -
Jensen P.D. e . Conservation and 2016 | 107 92 103 10.1016/j.resconrec.2015.11.018
facilitation of regional .
. ) L Recycling
industrial symbiosis
Co-valorization of Crude
Glycerol Waste Streams with
Manara P., Conventional and/or Waste and Biomass
Zabaniotou A. Renewable Fuels for Power Valorization 2016 ! 1 135 150 10.1007/s12649-015-9439-3
Generation and Industrial
Symbiosis Perspectives
TanR.R., An optimization-based
Andiappan V., cooperative game approach for Chemical Enaineerin
Wan Y .K., Ng systematic allocation of costs 9INEETINg | 2016 | 106 43 58 10.1016/j.cherd.2015.11.009
o Research and Design
R.T.L., Ng and benefits in interplant
D.K.S. process integration
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A review of potential
Budzianowski innovations for production, Renewable and
W.M conditioning and utilization of Sustainable Energy 2016 54 1148 1171 10.1016/j.rser.2015.10.054
o biogas with multiple-criteria Reviews
assessment
Towards an Agro-Industrial
Fernandez-Mena | Ecology: A review of nutrient Science of the Total
H., Nesme T., flow modelling and assessment Envi 2016 | 543 467 479 10.1016/j.scitotenv.2015.11.032
- - nvironment
Pellerin S. tools in agro-food systems at
the local scale
TiuB.T.C., Cruz A vhce:tléfe[?(gﬁ;fg; " t;(r:nolz " Resources,
o . . 9 L Conservation and 2016 10.1016/j.resconrec.2016.06.005
D.E. industrial parks considering Recvelin
water quality yeling
lacobescu R.1., Ladle metallurgy stainless steel
Angelopoulos slag as a raw material in Journal of Cleaner
G.N., Jones P.T., Ordinary Portland Cement P : 2016 | 112 872 881 10.1016/j.jclepro.2015.06.006
- . S roduction
Blanpain B., production: A possibility for
Pontikes Y. industrial symbiosis
Leong Y.T., Lee Insiohrgr?];aﬂ]ng;mgzzzﬂg Industrial and
J.-Y., Chew L . Engineering Chemistry | 2016 55 1 197 209 10.1021/acs.iecr.5b02722
LML Multlperlod Chilled and _ Research
T Cooling Water Network Design
Zhao Q., Shi Areview of the industrial | Shengtai Xuebao/ Acta | ;310 | 56 | 29 7288 7301 10.5846/5txb201507301598
X.Q., Shi L. symbiosis network Ecologica Sinica
Exploring the role of contracts
Albino V., to support the emergence of Journal of Cleaner
Fraccascia L., self-organized industrial . 2016 | 112 4353 4366 10.1016/j.jclepro.2015.06.070
. . . Production
Giannoccaro |. symbiosis networks: An agent-
based simulation study
vaness G oo | | ApCEEime T s
Piere B.A., al sy Transdisciplinary 2016 4 166 175 10.3233/978-1-61499-703-0-166
combining conceptual and - -
Amaral D.C. - O Engineering
empirical validation methods
Re-constructing Kalundborg: Journal of Cleaner
Branson R. The reality of bilateral 2016 | 112 4344 4352 10.1016/j.jclepro.2015.07.069

symbiosis and other insights

Production
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Stratigaki C., Combining model-driven and
Loucopoulos P., capability-driven CEUR Workshop
Migiakis A., developments: A case study of Proceedings 2016 | 1753 12 22
Zorgios Y. industrial symbiosis
The application of life cycle
Liu JR., Yan assessments to the evaluatign _
YT, Nie xR, | Oftheenvironmental benefits | Shengtai Xuebao/ Acta | o6 | 35 | 5 7202 7207 10.5846/stxb201411032156
Yan L. of industrial symbioses: Ecologica Sinica
Research progress and
challenges
Boons F., Industrial Symbiosis Dynamics
Chertow M., Park and the Problem of Journal of Industrial "
J., Spekkink W., Equivalence: Proposal for a Ecology 2016 10.1111/jiec. 12468
Shi H. Comparative Framework
Chattopadhyay Industrial symbiosis among
S., Kumar N., small and medium scale .
Fine C., Olivetti enterprises: Case of TMS Annual Meeting | 2016 173 L
E. Muzaffarnagar, India
Dumoulin F., A Framework for Accurately
Wassenaar T., Informing Facilitated Regional Journal of Industrial "
Avadi A., Paillat Industrial Symbioses on Ecology 2016 10.1111/jiec.12495
J.-M. Environmental Consequences
[No au@hor Nameé | ceur Workshop Proceedings CEUR Wo_rkshop 2016 | 1753
available] Proceedings
Verguts V.,
Dessein J., Industrial symbiosis as
Dewulf A, sustainable development International Journal of
Lauwers L., . - Sustainable 2016 19 1 15 35 10.1504/13SD.2016.073650
Werkman R. strategy: Addlng a change Development
' perspective P
Termeer
CJ.AM.
Structural and economic
Lignos G., analysis of Industrial Computer Aided
Stancari S., Bikos | Symbiosis networks: a hybrid - A - 2016 38 1617 1622 10.1016/B978-0-444-63428-3.50274-5
. - Chemical Engineering
S., Kokossis A. approach to assess investment
opportunities
Holgado M., Exploring the scope of Smart Innovation,
Morgan D., industrial symbiosis: Systems and 2016 52 169 178 10.1007/978-3-319-32098-4_15
Evans S. Implications for practitioners Technologies
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J:?II(:;\'/TCI\I/\I/I A data- and knowledge-driven Przcsel\e/ldéngzsc:f rt_]he
N methodology for generating L gn. 2016 4 10.1115/DETC2016-59171.pdf
Farel R., Yannou - . ; Engineering Technical
ecoindustrial park architectures
B. Conference
Henkel M.,
Stratigaki C. .
- ' . —_ . Lecture Notes in
Stira J, Extending capabilities with | g G oecs information | 2016 | 249 40 51 10.1007/978-3-319-39564-7_4
Loucopoulos P., context awareness - -
. Processing
Zorgios Y.,
Migiakis A.
Benedetti,, | onergy symbosis: Desgn | P1O0eeings o the
N ) Summer School 2016 139 144
Evans S., Introna process for a knowledge
. Francesco Turco
V. repository
Afshari H., Energy symbioses in eco- Prg\cse:/ldEmgzsc;f rt]he
Gourlia J.-P., industrial parks: Models and L gn. 2016 4 10.1115/DETC2016-59965.pdf
. Engineering Technical
Farel R., Peng Q. perspectives
Conference
Stirna J.,
Zdravkovic J., Modeling oraanizational Lecture Notes in
Henkel M., capabilitiss o s atratonio fevel | BUSiness Information | 2016 | 267 257 271 10.1007/978-3-319-48393-1_18
Loucopoulos P., P g Processing
Stratigaki C.
Synergy Management Services
Siskos 1., Van Companies: A New Business Journal of Industrial "
Wassenhove L.N. Model for Industrial Park Ecology 2016 10.1111/jiec 12472
Operators
Need for optimization under Proceedings of the
Afshari H., Farel uncertalnty:_ De5|g_n|ng ﬂ(_)w ASM_E De5|gn_ 2016 4 10.1115/DETC2016-59974.pdf
R., Peng Q. exchanges in eco-industrial Engineering Technical
parks Conference
Identification of an
Mohammed F., environmentally friendly Journal of Cleaner
Biswas W.K., symbiotic process for the reuse Production 2016 | 112 3376 3387 10.1016/j.jclepro.2015.09.104
Yao H., Tadé M. of industrial byproduct - An
LCA perspective
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Husgafvel R., Use of Symbiosis Products
Nordlund H.,
Heino J., Mikeld from Integrated Pulp and Paper Journal of Industrial
R and Carbon Steel Mills: Legal 2016 20 5 1187 1198 10.1111/jiec.12348
M., Watkins G., . Ecology
Status and Environmental
Dahl O., Paavola
L Burdens
QY. ZhuT, Preliminary exploration of the
Gao S". Wang Chinese industrial park’s Shengtai Xuebao/ Acta
JF,JiYJd, . g . P 2016 36 22 7335 7345 10.5846/stxb201508151708
circularization reform using Ecologica Sinica
Zhang M., Bu K . .
XX ey material flow analysis
3rd International Conference Smart Innovation,
[Noa?/ﬁ?aoglgf me on Sustainable Design and Systems and 2016 52 1 688
Manufacturing, SDM 2016 Technologies
Energy Technology
Oosawa K., Agriculture gy ¥ 2016 405 414 10.1007/978-4-431-55951-1_27
- - Based on Feasible
Kikuchi Y. .
Technologies Beyond
2030
De Souza V., Designing eco-effective reverse Advances in
Borsato M., gning €c Transdisciplinary | 2016 | 4 851 860 10.3233/978-1-61499-703-0-851
logistics networks - .
Bloemhof J. Engineering
Leong Y.T., Tan rolég;z )e/u?g ?z:\)rm:timer?c:rc ?r%/ter- Journal of Cleaner
RR. AvisoKB., | P and fargeting . 2016 | 110 40 53 10.1016/j.jclepro.2015.02.036
plant chilled and cooling water Production
Chew I.LM.L. .
network synthesis
Shi L., Chen Industrial ecology in China: Shengtai )_(uebgo{ Acta 2016 36 29 7158 7167 10.5846/stxb201611232387
W.Q. Retrospect and prospect Ecologica Sinica
. . A computer-aided scenario
Kikuchi Y, analysis of national and Computer Aided
Kanematsu Y., analy mp S 2016 38 1959 1964 10.1016/B978-0-444-63428-3.50331-3
regional energy systems based Chemical Engineering
Okubo T. - -
on feasible technology options
YongJ.Y., Cleaner energy for cleaner
Klemes J.J., production: Modelling, Journal of Cleaner .
Varbanov P.S., simulation, optimisation and Production 2016 11 1 16 10.1016/].jclepro.2015.10.062
Huisingh D. waste management
Petek J., Glavi¢ | Total Site Resource Efficiency Computer Aided 2016 | 38 2935 2240 10.1016/B978-0-444-63428-3.50377-5

P., Kostevsek A.

System

Chemical Engineering
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Yazan D.M,, The design of industrial Journal of Cleaner
Romano V.A,, symbiosis: An input-output . 2016 10.1016/j.jclepro.2016.03.160
- Production
Albino V. approach
A methodological framework
Kuznetsova ., | ¢ ¢ oo industrial Park design | “°Ural of Cleaner | o, 10.1016/jjclepro.2016.03.025
Zio E., Farel R. L Production
and optimization
Notarnicola B Industrial symbiosis in the
Tassielli G., Taranto industrial dl_strlct: Journal of Qleaner 2016 10.1016/j jclepro.2016.02.056
. Current level, constraints and Production
Renzulli P.A. ; :
potential new synergies
Szabo6 S., Bddis
ll\(/loric;ugllarlcs)r:a A methodology for maximizing Renewable and
" the benefits of solar landfills on Sustainable Energy 2017 76 1291 1300 10.1016/j.rser.2017.03.117
M., Jager-Waldau closed sites Reviews
A., Barton G.,
Szabd L.
Fraccassia L, | s
Giannoccaro I., oym ) Ecological Economics | 2017 | 137 148 162 10.1016/j.ecolecon.2017.02.026
- Conceptualization and
Albino V.
Measurements
The redundancy of an
Wu J., Guo Y., Li industrial symbiosis network: Journal of Cleaner ..
C.. Qi H. A case study of a hazardous Production 2017 149 49 59 10.1016/j.jclepro.2017.02.038
waste symbiosis network
Wang D, Li J., Comparing the vulnerability of
Wang Y., Wan different coal industrial Journal of Cleaner -
K., Song X., Liu symbiosis networks under Production 2017 148 636 652 10.1016/j.jclepro.2017.02.137
Y. economic fluctuations
Long distance trade, locational
dynamics and by-product A
Desrochers P., | yo\elopment: Insights from the Sustainability 2017 | 9 4 10.3390/5u9040579
Szurmak J. - . (Switzerland)
history of the American
cottonseed industry
Sun L., Spekkink N . . T
W., Cuppen E., COS.rd'.”att']"” th'”duit”‘f" SUSt.""”alb”'éy 2017 | 9 4 10.3390/5u9040549
Korevaar G. symbiosis through anchoring (Switzerland)
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Hein A.M.,
Jankovic M., Stakeholder power in industrial Journal of Cleaner
Feng W., Farel symbioses: A stakeholder value . 2017 | 148 923 933 10.1016/j.jclepro.2017.01.136
Production
R., Yune J.H,, network approach
Yannou B.
SunL., LiH, Eco-benefits assessment on
Dong L., Fang urban industrial symbiosis
K., Ren J., Geng based on material flows Resources,
N - . Conservation and 2017 | 119 78 88 10.1016/j.resconrec.2016.06.007
Y., Fujii M., analysis and emergy evaluation Recvelin
Zhang W., Zhang approach: A case of Liuzhou yeling
N., Liu Z. city, China
An MILP model for optimizin
TiuB.T.C., Cruz water exchanges neco- Conservationand | 2017 | 119 89 9 10.1016/j.resconrec.2016.06.005
D.E. industrial parks considering Recvelin ' ). ' e
water quality yeling
Efficacy of landfill tax and
Fraccascia L., subsidy policies for the S
Giannoccaro I., emergence of industrial (Sg:vtﬁlzr;a;:);::g 2017 9 4 10.3390/su9040521
Albino V. symbiosis networks: An agent-
based simulation study
Early front-end innovation
Gabriel M., decisions for self-organized Sustainabilit
Schoggl J.-P., industrial symbiosis dynamics- - Y 2017 9 4 10.3390/su9040515
o (Switzerland)
Posch A. A case study on lignin
utilization
Saraceni A.V., Pilot testing model to uncover
Resende L.M., de | g strial symbiosis in Environmental Science | 57 | 54 | 12 | 11618 | 11629 10.1007/511356-017-8794-y
Andrade Janior N - and Pollution Research
Brazilian industrial clusters
P.P., Pontes J.
Using Life Cycle Assessment
. . (LCA) to measure the
Daddi T, Nucel | o ironmental benefits of Journal of Cleaner | 5,7 | 447 157 164 10.1016/j.jclepro.2017.01.090
B., Iraldo F. . . L Production
industrial symbiosis in an
industrial cluster of SMEs
Uncovering industrial
Mauthoor S. symbiosis potentials in a small Journal of Cleaner | 5,7 | 447 506 513 10.1016/j.jclepro.2017.01.138

island developing state: The
case study of Mauritius

Production
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Liu Z. Adams Co_mpreh_ensive dgve_lopment
M. C.(;te R.P.. of industrial symbiosis for the
Geng Y., Chen | 'esPonse of greenhouse gases Energy Policy 2017 | 102 88 95 10.1016/j.enpol.2016.12.013
Q.. Liu W., Sun emission mitigation:
‘L Yu X Challenges and opportunities in
B ' China
Serdar M., High-performance concrete Journal of Materials in
Biljecki 1., incorporating locally available Civil Engineerin 2017 29 3 10.1061/(ASCE)MT.1943-5533.0001773
Bjegovi¢ D. industrial by-products 9 9
Eco-industrial networking for
Yedlas., Park sustainable development: Clean Technologies and | .15 | g 2 391 402 10.1007/510098-016-1224-x
-S. review of issues and Environmental Policy
development strategies
Fuzzy quadratic programming IEEE Region 10 Annual
model for the optimal design of gion
Aug?fil?;oKAbT+ an algal bioenergy park under 'C”;e;peargg{:‘:' 2017 936 941 10.1109/TENCON.2016.7848142
optimal price markdown Proceedings/ TENCON
percentage
Leong Y.T., Lee Multi-objective optimizatior_l
J-Y Te{n R R .for resource n_etwork syn?hesw Journal of Cleaner -
I.:oo.lJJ Ch.EV\.I’ in eco-industrial pfarks: using an Production 2017 | 143 1268 1283 10.1016/j.jclepro.2016.11.147
| M L integrated analytic hierarchy
T process
Ceglia D., Abreu Critic_al_elements for_eco- Journal of
M.CSD., Da | . retofittingaconventional Environmental 2017 | 187 375 383 10.1016/j.jenvman.2016.10.064
Silva Filho J.C.L. industrial park: Social barriers Management
to be overcome g
Winans K., The history and current Renewable and
Kendall A., Deng applications of the circular Sustainable Energy 2017 68 825 833 10.1016/j.rser.2016.09.123
H. economy concept Reviews
Explaining Industrial
. Symbiosis Emergence, .
Yap N'JTﬁ Devlin | hevelopment, and Disruption: Joum"g Ofl'”dus”'a' 2017 | 21 1 6 15 10.1111/jiec.12398
o A Multilevel Analytical cology
Framework
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A comprehensive evaluation on
H., Geng Y., Fujii y ing ’ Ecological Indicators | 2017 | 73 315 324 10.1016/j.ecolind.2016.10.016
M. Fuiita T footprint and emergy
- ) methods—Case of Kawasaki,
Japan
Taddeo R., Industrial symbiosis,
Simboli A, networking and innovation: Sustainability
loppolo G., The potential role of innovation (Switzerland) 2017 9 2 10.3390/5u9020169
Morgante A. poles
Building institutional capacity
for industrial symbiosis
Wang Q. Deutz | o o1onment: A case study of | J0urmal of Cleaner 50,0 15 1571 1582 10.1016/j.jclepro.2016.11.146
P.,Chen. ! . L Production
an industrial symbiosis
coordination network in China
g c, | | |
Romagnoli A., e Applied Energy 2017 10.1016/j.apenergy.2017.03.130
energy utilization through
Zhou L., Kraft M.
ontology-based approach
Emergy analysis on industrial
. symbiosis of an industrial park
Fan Y., Qiao Q., ~ A case study of Hefei Journal of Cleaner | 517 | 449 791 798 10.1016/j.jclepro.2016.09.159
Fang L., Yao VY. - . Production
economic and technological
development area
Enhancing value chains by
Sharib S., Halog applying industrial symbiosis Journal of Cleaner L
A concept to the Rubber City in Production 2017 | 141 1095 1108 10.1016/j.jclepro.2016.09.089
Kedah, Malaysia
Couto Mantese Comparison of industrial Journal of Cleaner
G., Capaldo symbiosis indicators through . 2017 | 140 1652 1671 10.1016/j.jclepro.2016.09.142
. Production
Amaral D. agent-based modeling
. Technical efficiency measures
Fraccascia L., of industrial symbiosis International Journal of
Albino V., a1 sy - - - 2017 | 183 273 286 10.1016/j.ijpe.2016.11.003
- networks using enterprise Production Economics
Garavelli C.A. . .
input-output analysis
Identifying eco-innovation in
Tseng M.-L., Bui _ |nd_us_tr|al symb|05|§ under Journal of Qleaner 2017 | 140 1376 1389 10.1016/j.jclepro.2016.10.014
T.-D. linguistic preferences: A novel Production

hierarchical approach
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Kim H.-W. . .
L Evaluation and Allocation of .
Ohnishi S Fujii Greenhouse Gas Reductions in Journal of Industrial 2017 10.1111/jiec.12539
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Appendix-11. Top ten countries in IS research with industrial growth indicators

Countries No. of Papers Annual Industrial Growth rate Industrial production in Price (million US$)
China 85 6.10% 474,000
USA 49 0.10% 351,600

UK 49 3.10% 38,500
Italy 34 1.80% 39,400
Japan 27 2.00% 138,000

Netherland 21 3.10% 13,100

Philippines 21 7.20% 9,920

Australia 19 -1.60% 369,400

Canada 19 4.80% 22,200
France 19 1.30% 30,900
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