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Abstract

Recent rapid progress in industrialization and urbanization has made
scientists to explore a green development so that environmental bodies should
not be contaminated and living things should not face health threat. Even
though industries not related to environmental concern should also develop a
green way in their production. Eco-Industrial Parks are evaluated in several
comparative studies, generally in advanced countries. An important message
is that EIPs concurrently need advances in business relations, among several
such as corporations, and resource flows. The profits for all are comprised
enterprises, who take steps for reduction in the net waste production and/or
resource consumption. The implementation of advanced technologies is
required towards resource conservation. Another important matter is the
manufacturing of new products and the urbanized zoned should be provided
the environmental services. Concerning these all things, this paper deals with
benefits of eco-industrial parks and sustainable development in the future.
This paper also deals with how eco-industrial parks are beneficial for Europe
and developing countries. Findings from previously published literature
demonstrated that eco-industrial parks play significant role for eco-
environment friendly sustainable development.

Keywords: Europe; Urbanization; Industrialization; Infrastructure; Climate

Change; Sustainable Development

1. Introduction

Europe, with swift urbanization and industrialization, is now facing adverse
challenges and pressures on consumption of energy, the emissions reduction
and environmental pollution prevention (Stergiou & Kounetas, 2021). Europe
had considered this thing long ago that, if the renovation of human society
since the industrial rebellion were to be summarized in three words, then those
should be urbanization, industrialization, and globalization (Gallego-Schmid
et al., 2018). These three dimensions are in close relations with each other
(Ciscar et al., 2011), but there is another factor which was ignored for several
years, and that is environmental sustainability. In Europe, energy consumption
is increasing at a vast speed because of the recent unprecedented urbanization
and industrialization. Coastal areas are the regions where population and
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wealth are higher than expected and are experiencing swift rises in populace
and urban-growth (Zheng & Peng, 2019). Industrial activities, particularly the
burning of fossil fuels are contributing to the develop green-house gases in the
atmosphere and therefore it leads to the pace of climate change (Hu et al.,
2022).

Climate change is one of the prime challenges of mankind these years
(Khan & Zaheer, 2018). The impacts of climate-change have already been
seen, and the resulting loss will be huge across the world (Duran-Romero et
al., 2020). No doubt, world-wide impacts vary broadly and will bring a diverse
national vulnerability to climate influences. Another issue is global warming
and it is estimated to increase the frequency and magnitude of great
precipitation occasions which can lead to strong and numerous river floods
(Marinelli et al., 2020). Only one climate scenario has been considered about
the 2020s by past GHG emissions (Zhang et al. 2021). For future, with respect
to the 2080s, rise of temperature in Europe ranging 2.5°C to 5.4°C has been
predicted (Susur et al., 2019). Recent research emphases on the EU climate
change and mitigation and results are demonstrated conferring to the following
breakdown to shorten interpretation, Northern Europe including countries,
Finland, Sweden, Latvia, Estonia, and Lithuania), Southern Europe (Spain,
Portugal, Italy, Greece, and Bulgaria), Central Europe North (The
Netherlands, Belgium, Germany, and Poland), Central Europe South (France,
Hungary, Czech Republic, Austria, Slovakia, Romania, and Slovenia) and
British Isles (Ireland and UK) (Janahi et al., 2021; Dogan et al., 2022).

The relationship between urbanization and development is a vital
policy concern, especially in European countries (Chen et al., 2014). Europe
and Turkey have established seven research institutes to integrate their
competencies to offer a cross-sectoral assessment of the prospective impacts at
a pan-European scale (Jacob et al., 2018). World-Commission for
Environment and Development introduced a model of sustainable
development, and agreement has been signed on this matter that sustainable
development contains a comprehensive and integrated approach to economic,
environmental and social processes (Chin et al., 2021; Tseng et al., 2021). For
sustainable economic progress, the industrial parks were established to chain
industrialized activity with a good infrastructure, facility, and commercial
activity. An eco-industrial park is generally considered as a society of
businesses situated on a common property, where businesses strive for
achieving a boosted environmental, economic and social enactment through
association in managing environmental and resource problems (Kim et al.,
2018). This review paper deals with eco-industrial development and its
environmental benefit. It also deals with effective approach of Europe to
climate change and mitigation.

2. Methodology and Literature Collection
This review followed the essential procedure step by step. The literature survey was
aimed to generate list of primary studies in order to review all related things to the
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topic. Web of Science and Science Direct (SD) were used for the literature survey for
the identification and selection of the literature review. Several research papers,
review papers, observational studies and case studies relevant to the topic were
identified. The titles and abstracts were studied firstly. The full paper of those in
English was sought. Later, only original research papers and review papers published
in peer-reviewed journals were selected for further discussion. In addition, those
papers which appeared twice in the databases were excluded, inclusion and exclusion
criteria is given in table 2. After doing an in-depth literature survey and exclusion
criteria, shape of the review was started from selected review and research articles.
Ethical approval was not required because it is a review paper of already published
materials. Information from already published papers was cited with respective
publication in this review paper.

Inclusion Criteria Exclusion Criteria

SD and WoS database from start of indexation | Full-text not accessible and duplicated
(eco-industrial  park, OR eco-industrial | papers;

development) AND (climate change and | Grey literature; materials not directly
mitigation OR environmental benefit of EIP)] | related to the topic.

in title, abstracts, and also keywords in the
database of SD, and in all fields in the database
of WoS; Research papers, conference abstracts
and book chapters.

Table 1. The criteria in the SLR for inclusion and exclusion, adapted from Adro and
Leitdo (do Adro & Leitdo, 2020)

3. Extreme Events due to climate problems in Europe

Under pressure of global warming, European regions have some kinds of extreme
environmental problems, see Fig. 1 (Bentsen 2013; Myhre et al., 2019). It is generally
accepted that warming can out more pressure on water supplies during droughts
(Myhre et al., 2019; EEA, 2021). From year to year and season to season, the weather
occasions that were once very rare, they are now occurring in commonplace (Donat et
al., 2016; Giovannettone, 2021). Heat-waves are the most superficial risks among all
other weather events and because of this populations around the hot regions face the
climate warms . Over the decades, gigantic rise in carbon dioxide and methane have
been noticed. It leads to increase in greenhouse gas emissions and the temperature
rise on the earth (Baker et al., 2015).
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Attributing extreme weather to
climate change
Finding

Human influence found No human influence found

Inconclusive

Type of study
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Figure 1. Attributing extreme weather to climate change in Europe (Modified from
“Carbon Brief” (Brief, 2021)

A third of the world's population experiences deadly heat conditions now and
it is documented that it will increase over the coming decades (Marx et al., 2021).
Rising sea level leads to coastal storms and other extreme events such as destructive
wildfires, record hurricanes, intense winter storms, torrential rains, flooding are also
creating disturbance to humans around the world (Xiang et al., 2017). Human
activities related to urbanization are causing swift global climate changes that are
leading to extreme weather disorders (He & Soden, 2017). During energy recovery,
as fossil fuels are burned to generate electricity and heat, or it is used for
transportation then it leads to increase in carbon dioxide and greenhouse gas that traps
solar radiation, later it is released into atmosphere (February et al., 2020). Further
deep study is required in all fields so that these environmental issues may be solved.
All fields should play their role to mitigate it.

4. Eco-Industrial parks and its role in environmentally-responsible growth in
economy
For sustainable economic progress, the industrial parks were established to chain
industrialized activity with a good infrastructure, facility, and commercial activity.
An eco-industrial park is generally considered as a society of businesses situated on a
common property, where businesses strive for achieving a boosted environmental,
economic and social enactment through association in managing environmental and
resource problems (Kim et al., 2018). Though industrial parks can add several things
to economic growth and social development in a region and it also impacts include air
and water pollution, greenhouse gas emissions, land contamination, over-extraction of
resources, labor abuses, and social disruption (Behera et al., 2012) also contribute to
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climate change, environmental degradation, and deterioration of the social (Burstrom
& Korhonen, 2001).

The industrial park, zone, or sector can be converted into an eco-industrial
park by the combination of several factors (EIMassah, 2018) such as (i) Plant should
have efficiency to minimize waste and emission generated from individual enterprises
(if) Joint synergies: Where companies exchanges resources. (iii) Systems for
environmental and utility (iv) Suitable zoning and planning (v) Environmental control
of these park operations (EIMassah, 2018; van et al., 2020). The final objective is to
keep zero-waste generation, emissions and effluents. As the world moves deeper into
climate emergency, companies are under increasing pressure from consumers,
governments, regulators, and nongovernmental organizations to operate more
responsibly and incorporate environmental and social safeguards into their economic
growth, particularly in their supply chains (Boix et al., 2015). With this, Eco-
Industrial Parks (EIPs) have emerged as an alternative to industrial parks to meet this
growing demand, offering the same business advantages while ensuring a more
responsible use of natural resources and reduced exposure to climate change risks
(Heeres et al., 2004). It has lot of benefits, (see Fig.2).
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Figure 2. Benefits from sustainable development approach (Source:
urbansanitation.org)

Eco-industrial parks (EIP) are rising everywhere. It is reported that 250 self-
styled eco-industrial parks are operating or under expansion across the globe today. In
2000, there were less than 50 because of several challenges. The eight countries are
having EIP, including Colombia, Egypt, Indonesia, Nigeria, Peru, South Africa,
Ukraine, and Viet Nam. Eco-industrial parks (EIP) provide the business benefits of
traditional industrial parks because they help in utilizing all resources more
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efficiently. Performance among the industrial parks in a wide range has been
assessed, (see table 1) with study references. High average in existing performance
against the International Framework can be seen in Colombia (68%), Indonesia
(67%), and Viet Nam (63%). Ukraine and South Africa got higher upgrading
potential (27% and 25%, respectively). Recently, there are hundreds of EIP around
the world after noticing EIP’s benefits. The country that has high-performance
industrial parks, it point toward that country has capacity to construct an eco-
industrial park. Eco-industrial Park will help the country in several things. It seems to
exemplify that industrial parks carry out functions better if they are being managed as
a private business or public—private partnership, rather than a government-managed
initiative (van et al., 2020).

Country Name of the eco-industrial park References

Australia Kwinana Industrial Area (KIA) (Harris 2007)

Austria Ecopark Hartberg GmbH (Liwarska-Bizukojc, Bizukojc et al.

2009)

Brazil Santa Cruz (Elabras Veiga and Magrini 2009)

Canada Burnside Industrial Park (Liu, Adams et al. 2018)

China Dalian Development Area (DDA) (Yu, Dijkema et al. 2015)

China Guitang Group (ZHU, LOWE et al. 2007)

China Nanning Sugar Co., Ltd. (YYang and Feng 2008)

China Rizhao Economic and Technology | (Yu, Han et al. 2015)
Development Area (REDA)

China Shenyang Economic and | (Geng, Liu et al. 2014)
Technological Development Zone
(SETDZ)

China Suzhou Industrial Park (SIP) (Yu, Dijkema et al. 2015)

China Tianjin ~ Economic-Technological | (Wang, Deutz et al. 2017)
Development Area (TEDA)

Denmark Kalundborg Symbiosis (Jacobsen 2006)

Finland Uimaharju Industrial Ecosystem (Korhonen 2005)

Germany Value Park (Valentino, Approach et al. 2015)

Japan Fujisawa  Eco-industrial ~ Park, | (Morikawa 2000)
EBARA

Japan Kawasaki Zero-Emission Industrial | (Berkel, Fujita et al. 2009)
Complex

South Korea | Ulsan Eco-industrial Park (Park and Won 2007)

Sweden Vreten Park (Valentino, Approach et al. 2015)

United National  Industrial ~ Symbiosis | (Paquin and Howard-Grenville 2013)

Kingdom Programme (NISP)

USA Devens Eco-Industrial Park (Veleva, Todorova et al. 2015)

Table 2. Global EIP cases with references

5. Eco-industrial parks (EIPs) in Europe

Effective approach of Europe to climate change and mitigation has been widely
implemented. EIPs in Europe are in diverse development stages such as pre-
operational, planned, operational, or attempted (Daddi et al., 2016). The EU launched
EIPs to report important societal tasks: (1) Energetic & Healthy Ageing; (2) Pure
Water; (3) Agricultural Production and Sustainability; (4) Raw Materials; and (5)

Progressive Research Journal of Arts and Humanities (PRJAH) Vol. 4, No. 2, 2022 ISSN: 2707-7314




Environmental Benefit of Eco-Industrial Development 7

Smart Towns and Communities (Genc et al., 2019). One of the famous EIPs in the
EU is the industrial symbiosis network in Kalundborg, Denmark (Jacobsen, 2006).
Corporations in Kalundborg EIP utilize each other’s waste again as by-products
(Coronado et al., 2015). Industrial ecologists have been supporting eco-industrial
parks (EIPs) as best technology for chasing sustainable development. An EIP is a
society of industries or companies situated in one area that interchange and make use
of each other’s by-products or energy. One is famous among all and that is in
Kalundborg, Denmark. This city has the most important industries and the local
government business, so their waste potential and energy resources are being fully
utilized on the basis of EIP (Neves et al., 2019; Fraccascia & Giannoccaro, 2020). In
Sweden, three core kinds of public—private partnerships for regional sustainable
development, most of them initiated by public actors (Patala et al. 2014; Uusikartano
et al., 2021). In Finland, there are many EIPs. In Tuscany, Italy, for example, native
public actors have generated a voluntary environmental certification scheme for EIPs.
They work together with solid contribution from public actors, seems to be the only
well-organized technique of engaging different actors in collaboration (Daddi et al.,
2016). Currently several European countries have EIPs such as Austria, Belgium,
Bulgaria, Denmark. Finland, France, Germany, lIreland, Italy, Luxembourg,
Netherlands, Poland, Portugal, Slovenia, Spain, Sweden Switzerland etc. In the UK,
sustainable development is stimulated by government through the usage of sectorial
schemes and government policies (i.e. the National Industrial Symbiosis Program in
the UK supports the EIP development in the UK) (Tao et al., 2019; Henriques et al.,
2021). Wide range of performances among the industrial parks has been judged and
compared so there are several factors are being considered and adopted, (see fig 3).
Every country should have legislation for environment and sustainable development.
Capacity
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Building
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Env. Perl'orman
Improvement |IT‘ Msnagement

Industries
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Figure 3. Transforming Existing Industrial Parks (Source:
urbansanitation.org)
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6. Eco-industrial parks (EIPs) in Developing Countries

Climate change and water stress related to sustainable development incorporating
environmental safeguards is becoming increasingly significant issue. Developing
countries need EIP urgently and save resources. Environmental issues (water, air and
soil) are putting stress on the countries. Increasing stress on water resources,
competition between water users—industrial, agricultural, and municipal users, as
well as nations that share water bodies—is growing (Becken, 2014; Cosgrove &
Loucks 2015). Previously published data showed that Qatar, Israel, and Lebanon are
experiencing “extremely high” levels of water stress, with irrigated agriculture,
industries, and municipalities consuming over 80% of their available supply each year
on average (Frumkin et al., 2020; Vinci et al., 2021). Pakistan is estimated to reach
absolute water scarcity by 2025. It is reported that, by 2025, half of the global
population will be living in water-stressed regions, i.e. areas where water demand
exceeds the amount of water available (Boretti & Rosa, 2019). Currently, more than
one quarter of the global population is living in regions where water stress is
extremely high (Hofste et al., 2019). Water management should work on best
utilization of water resources and new methods should be introduced to treat water
and control pollution. EIP can work for this issue as it is shown in Fig 4. Another
environmental issue about emissions from factories, it contributes to the climate crisis
and poses major health risks to living things surrounding these industrial areas.
Industrial parks always focus on these issues (Manisalidis et al., 2020).

Company 0 Industrial Park 0 Sustainable Cities
* Resource Efficienct and Collective resource Sustainable symbiosis:
Cleaner Production (RECP) efficiency solutions * Waste Management
* Low-carbon technology and shared: * Recycle
® Green chemisty * Resources * Corporate Social
* Renewable energy e Infrastructure Responsibility
* Energy efficiency * Supply Fsialnislslal
e Services 5 alaslsn 2

Figure 4. Benefits of EIPs

Many governments of developing and emerging regions, includes
Bangladesh, China, Colombia, Egypt, India, Japan, Morocco, South Korea, Thailand,
Turkey, and Vietnam, are recognizing the importance of incorporating
environmentally sustainable approaches into manufacturing and are planning to scale
up wide-ranging and industrialization with sustainable way by developing national
EIP frameworks. Particularly in China, Government support in EIP planning,
organization, and funding. EIPs offer businesses and the wider industry sector an
opportunity to implement said improved management and environmental best
practices in their supply chains (Paul et al., 2022). Role of EIPs regarding these
environmental problems are considerable because these drivers in developing and
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emerging countries for EIPs have been encouraged i.e (i) Environmental and resource
conservation profits, (ii) Operational price saving, (iii) Technology knowledge and
adaptation. Several barriers occur in designing and constructing new EIPs or in
retrofitting current parks, but one of the most serious was a lack of clear indicators or
international benchmarks to lead the procedures, which encouraged the struggle that
culminated in this newly published framework. However an in-depth investigation of
the driving features behind EIP developments, precisely in developing and emerging
economics, is still lacking.

7. Conclusion and Recommendation

It is concluded that in emerging and developing economies, the eco-environmental
benefits of an EIP should be very large. Eco-industrial parks are beneficial because
companies collaborate with each other and also with the native society for striving to
decrease overall waste production and contamination in surrounding. It is also
important to professionally share resources and assist to attain sustainable
development, with the intention to supplement economic advantages and refining
environmental quality. The mere groupings of companies can stand-in teamwork and
invention which can give economic benefits such as cost savings. The countries
where a proper infrastructure is not available, EIPs are giving or cultivating the
infrastructure. Nonetheless, only evaluating the economic achievements hampers
sound development and leads to incompetent production. The EIPS move one step
ahead. The comparative evaluation of several case studies demonstrate that EIPSs can
be transformed in developing and emerging economies and this step will be very
beneficial for the environment, economy and society. Thought, set-up an EIP can be
challenging in emerging and developing countries but they should try. Developed
countries can gain best practices that can be implemented by developing and
emerging economies with regard to policy making or institutional assistance and
foreign investment. In EIP, long term participation by international organizations is
thus appropriate. The further step should be to assist and inspire industrial symbiosis.
One thing should be done during planning a new EIP, to plan industrial symbiosis
directly from the start to improve the location of companies to motivate by-product
exchange. It is recommended that EIPs are treasured particularly in developing and
emerging countries because EIPs bring change in local infrastructure and
environmental. It also boosts economic and social benefits. Thus, governments and
international organizations ought to encourage the increasing of EIPs. Countries from
emerging and developing regions must investigate about the sustainability and social
effects of imported things and services. In addition, it is also recommended that there
should be a clear definition of an EIP, and it should be social and economic benefits
with environmental sustainability. The establishment of EIP in the globe can mitigate
climate change. Moreover, there should be investigation whether CDM could be
applied. It is necessary for policy makers in emerging and developing countries to
assist companies to bring more awareness among managers, employees and citizens
nearby EIPs.

Progressive Research Journal of Arts and Humanities (PRJAH) Vol. 4, No. 2, 2022 ISSN: 2707-7314



Environmental Benefit of Eco-Industrial Development 10

References

European Environment Agency. (2021). Climate Change. Retrieved from
https://www.eea.europa.eu/themes/climate

Baker, L. H., Collins, W. J., Olivié, D. J. L., Cherian, R., Hodnebrog, @., Myhre, G.,
& Quaas, J. (2015). Climate responses to anthropogenic emissions of short-
lived climate pollutants. Atmospheric Chemistry and Physics, 15(14), 8201-
8216.

Becken, S. (2014). Water equity—Contrasting tourism water use with that of the local
community. Water resources and industry, 7, 9-22.

Behera, S. K., Kim, J. H., Lee, S. Y., Suh, S., & Park, H. S. (2012). Evolution of
‘designed’industrial symbiosis networks in the Ulsan Eco-industrial
Park:‘research and development into business’ as the enabling
framework. Journal of Cleaner Production, 29, 103-112.

Bentsen, M., Bethke, I., Debernard, J. B., Iversen, T., Kirkevag, A., Seland, @., ... &
Kristjansson, J. E. (2013). The Norwegian Earth System Model, NorESM1-
M-—Part 1. description and basic evaluation of the physical
climate. Geoscientific Model Development, 6(3), 687-720.

Berkel, R. V., Fujita, T., Hashimoto, S., & Fujii, M. (2009). Quantitative assessment
of urban and industrial symbiosis in Kawasaki, Japan.

Boix, M., Montastruc, L., Azzaro-Pantel, C., & Domenech, S. (2015). Optimization
methods applied to the design of eco-industrial parks: a literature
review. Journal of Cleaner Production, 87, 303-317.

Boretti, A., & Rosa, L. (2019). Reassessing the projections of the world water
development report. NPJ Clean Water, 2(1), 15.

Brief, C. (2021). Mapped: How climate change affects extreme weather around the
world. Carbon Brief. www. carbonbrief. org/mapped-how-climate-change-
affects-extreme-weather-around-the-world.[Google Scholar].

Burstrom, F., & Korhonen, J. (2001). Municipalities and industrial ecology:
reconsidering municipal environmental management. Sustainable
Development, 9(1), 36-46.

Chen, M., Zhang, H., Liu, W., & Zhang, W. (2014). The global pattern of
urbanization and economic growth: evidence from the last three
decades. PloS one, 9(8), e103799.

Chin, H. H., Varbanov, P. S., Klemes, J. J., & Bandyopadhyay, S. (2021). Subsidised
water symbiosis of eco-industrial parks: A multi-stage game theory
approach. Computers & Chemical Engineering, 155, 107539.

Ciscar, J. C., Iglesias, A., Feyen, L., Szabo, L., Van Regemorter, D., Amelung, B., ...
& Soria, A. (2011). Physical and economic consequences of climate change
in Europe. Proceedings of the National Academy of Sciences, 108(7), 2678-
2683.

Coronado, M., Blanco, T., Quijorna, N., Alonso-Santurde, R., & Andrés, A. (2015).
Types of waste, properties and durability of toxic waste-based fired masonry
bricks. In Eco-Efficient Masonry Bricks and Blocks (pp. 129-188). Woodhead
Publishing.

Cosgrove, W. J., & Loucks, D. P. (2015). Water management: Current and future
challenges and research directions. Water Resources Research, 51(6), 4823-
4839.

Progressive Research Journal of Arts and Humanities (PRJAH) Vol. 4, No. 2, 2022 ISSN: 2707-7314


https://www.eea.europa.eu/themes/climate

Environmental Benefit of Eco-Industrial Development 11

Daddi, T., Iraldo, F., Frey, M., Gallo, P., & Gianfrate, V. (2016). Regional policies
and eco-industrial development: the voluntary environmental certification
scheme of the eco-industrial parks in Tuscany (Italy). Journal of Cleaner
Production, 114, 62-70.

do Adro, F. J. N., & Leitdo, J. C. C. (2020). Leadership and organizational innovation
in the third sector: A systematic literature review. International Journal of
Innovation Studies, 4(2), 51-67.

Dogan, B., Ghosh, S., Hoang, D. P., & Chu, L. K. (2022). Are economic complexity
and eco-innovation mutually exclusive to control energy demand and
environmental quality in E7 and G7 countries?. Technology in Society, 68,
101867.

Donat, M. G., Lowry, A. L., Alexander, L. V., O’Gorman, P. A., & Maher, N. (2016).
More extreme precipitation in the world’s dry and wet regions. Nature
Climate Change, 6(5), 508-513.

Duran-Romero, G., Lépez, A. M., Beliaeva, T., Ferasso, M., Garonne, C., & Jones, P.
(2020). Bridging the gap between circular economy and climate change
mitigation  policies through eco-innovations and Quintuple Helix
Model. Technological Forecasting and Social Change, 160, 120246.

Veiga, L. B. E., & Magrini, A. (2009). Eco-industrial park development in Rio de
Janeiro, Brazil: a tool for sustainable development. Journal of cleaner
production, 17(7), 653-661.

ElMassah, S. (2018). Industrial symbiosis within eco-industrial parks: Sustainable
development for Borg El-Arab in Egypt. Business Strategy and the
Environment, 27(7), 884-892.

February, E., Pausch, J., & Higgins, S. I. (2020). Major contribution of grass roots to
soil carbon pools and CO 2 fluxes in a mesic savanna. Plant and Soil, 454,
207-215.

Fraccascia, L., & Giannoccaro, I. (2020). What, where, and how measuring industrial
symbiosis: A reasoned taxonomy of relevant indicators. Resources,
conservation and recycling, 157, 104799.

Frumkin, H., Das, M. B., Negev, M., Rogers, B. C., Bertollini, R., Dora, C., & Desai,
S. (2020). Protecting health in dry cities: considerations for policy
makers. bmj, 371.

Gallego-Schmid, A., Jeswani, H. K., Mendoza, J. M. F., & Azapagic, A. (2018). Life
cycle environmental evaluation of kettles: Recommendations for the
development of eco-design regulations in the European Union. Science of the
total environment, 625, 135-146.

Genc, O., van Capelleveen, G., Erdis, E., Yildiz, O., & Yazan, D. M. (2019). A socio-
ecological approach to improve industrial zones towards eco-industrial
parks. Journal of environmental management, 250, 109507.

Geng, Y., Liu, Z., Xue, B., Dong, H., Fujita, T., & Chiu, A. (2014). Emergy-based
assessment on industrial symbiosis: a case of Shenyang Economic and
Technological Development Zone. Environmental Science and Pollution
Research, 21, 13572-13587.

Task Committee on Future Weather and Climate Extremes, Tye, M. R., &
Giovannettone, J. P. (2021, October). Impacts of future weather and climate
extremes on united states infrastructure: Assessing and prioritizing adaptation
actions. Reston, VA: American Society of Civil Engineers.

Progressive Research Journal of Arts and Humanities (PRJAH) Vol. 4, No. 2, 2022 ISSN: 2707-7314



Environmental Benefit of Eco-Industrial Development 12

Harris, S. (2007). Industrial symbiosis in the Kwinana industrial area (Western
Australia). Measurement and Control, 40(8), 239-244.

He, J.,, & Soden, B. J. (2017). A re-examination of the projected subtropical
precipitation decline. Nature Climate Change, 7(1), 53-57.

Heeres, R. R., Vermeulen, W. J., & De Walle, F. B. (2004). Eco-industrial park
initiatives in the USA and the Netherlands: first lessons. Journal of cleaner
production, 12(8-10), 985-995.

Henriques, J., Ferrdo, P., Castro, R., & Azevedo, J. (2021). Industrial symbiosis: a
sectoral analysis on enablers and barriers. Sustainability, 13(4), 1723.

Hofste, R. W., Kuzma, S., Walker, S., Sutanudjaja, E. H., Bierkens, M. F., Kuijper, M.
J., ... & Reig, P. (2019). Aqueduct 3.0: Updated decision-relevant global
water risk indicators. World Resources Institute, 1-53.

Hu, R., Shahzad, F., Abbas, A., & Liu, X. (2022). Decoupling the influence of eco-
sustainability motivations in the adoption of the green industrial 10T and the
impact of advanced manufacturing technologies. Journal of Cleaner
Production, 339, 130708.

Jacob, D., Kotova, L., Teichmann, C., Sobolowski, S. P., Vautard, R., Donnelly, C., ...
& van Vliet, M. T. (2018). Climate impacts in Europe under+ 1.5 C global
warming. Earth's Future, 6(2), 264-285.

Jacobsen, N. B. (2006). Industrial symbiosis in Kalundborg, Denmark: a quantitative
assessment of economic and environmental aspects. Journal of industrial
ecology, 10(1-2), 239-255.

Janahi, N. A., Durugbo, C. M., & Al-Jayyousi, O. R. (2021). Eco-innovation strategy
in manufacturing: A systematic review. Cleaner Engineering and
Technology, 5, 100343.

Khan, J. Z., & Zaheer, M. (2018). Impacts of environmental changeability and human
activities on hydrological processes and response. Environmental
Contaminants Reviews (ECR), 1(1), 13-17.

Kim, H. W., Dong, L., Jung, S., & Park, H. S. (2018). The Role of the Eco-Industrial
Park (EIP) at the national economy: An input-output analysis on
Korea. Sustainability, 10(12), 4545.

Korhonen, J. (2005). Theory of industrial ecology: The case of the concept of
diversity. Progress in Industrial Ecology, an International Journal, 2(1), 35-
72.

Liu, Z., Adams, M., Cote, R. P., Geng, Y., & Li, Y. (2018). Comparative study on the
pathways of industrial parks towards sustainable development between China
and Canada. Resources, conservation and recycling, 128, 417-425.

Liwarska-Bizukojc, E., Bizukojc, M., Marcinkowski, A., & Doniec, A. (2009). The
conceptual model of an eco-industrial park based upon ecological
relationships. Journal of Cleaner Production, 17(8), 732-741.

Manisalidis, 1., Stavropoulou, E., Stavropoulos, A., & Bezirtzoglou, E. (2020).
Environmental and health impacts of air pollution: a review. Frontiers in
public health, 14.

Marinelli, S., Butturi, M. A., Rimini, B., Gamberini, R., & Marinello, S. (2020).
Evaluating the environmental benefit of energy symbiosis networks in eco-
industrial parks. IFAC-PapersOnLine, 53(2), 13082-13087.

Marx, W., Haunschild, R., & Bornmann, L. (2021). Heat waves: a hot topic in climate
change research. Theoretical and applied climatology, 146(1-2), 781-800.

Progressive Research Journal of Arts and Humanities (PRJAH) Vol. 4, No. 2, 2022 ISSN: 2707-7314



Environmental Benefit of Eco-Industrial Development 13

Morikawa, M. (2000). Eco-industrial development in Japan (Indigo Development
Working Paper 11). Emeryville: Indigo Development Center.

Myhre, G., Alterskjer, K., Stjern, C. W., Hodnebrog, @., Marelle, L., Samset, B.
H., ... & Stohl, A. (2019). Frequency of extreme precipitation increases
extensively with event rareness under global warming. Scientific reports, 9(1),
16063.

Neves, A., Godina, R., G. Azevedo, S., Pimentel, C., & CO Matias, J. (2019). The
potential of industrial symbiosis: Case analysis and main drivers and barriers
to its implementation. Sustainability, 11(24), 7095.

Paquin, R. L., & Howard-Grenville, J. (2013). Blind dates and arranged marriages:
Longitudinal processes  of  network  orchestration. Organization
Studies, 34(11), 1623-1653.

Park, H. S., & Won, J. Y. (2007). Ulsan eco-industrial park: Challenges and
opportunities. Journal of Industrial Ecology, 11(3), 11-13.

Patala, S., Hamaélainen, S., Jalkala, A., & Pesonen, H. L. (2014). Towards a broader
perspective on the forms of eco-industrial networks. Journal of cleaner
production, 82, 166-178.

Paul, S., Ali, S. M., Hasan, M. A, Paul, S. K., & Kabir, G. (2022). Critical success
factors for supply chain sustainability in the wood industry: an integrated
PCA-ISM model. Sustainability, 14(3), 1863.

Stergiou, E., & Kounetas, K. E. (2021). Eco-efficiency convergence and technology
spillovers ~ of  European  industries. Journal  of  Environmental
Management, 283, 111972.

Susur, E., Martin-Carrillo, D., Chiaroni, D., & Hidalgo, A. (2019). Unfolding eco-
industrial parks through niche experimentation: Insights from three lItalian
cases. Journal of Cleaner Production, 239, 118069.

Tao, Y., Evans, S., Wen, Z., & Ma, M. (2019). The influence of policy on industrial
symbiosis from the Firm's perspective: A framework. Journal of Cleaner
Production, 213, 1172-1187.

Tseng, M. L., Negash, Y. T., Nagypal, N. C., Iranmanesh, M., & Tan, R. R. (2021). A
causal eco-industrial park hierarchical transition model with qualitative
information: Policy and regulatory framework leads to collaboration among
firms. Journal of Environmental Management, 292, 112735.

Uusikartano, J., Vayrynen, H., & Aarikka-Stenroos, L. (2021). Public actors and their
diverse roles in eco-industrial parks: A multiple-case study. Journal of
Cleaner Production, 296, 126463.

Valentino, A. (2015). Eco-industrial parks: the international state of art. Eco-
Industrial Parks, 21.

van Beers, D., Tyrkko, K., Flammini, A., Barahona, C., & Susan, C. (2020). Results
and lessons learned from assessing 50 industrial parks in eight countries
against the international framework for eco-industrial
parks. Sustainability, 12(24), 10611.

Veleva, V., Todorova, S., Lowitt, P., Angus, N., & Neely, D. (2015). Understanding
and addressing business needs and sustainability challenges: lessons from
Devens eco-industrial park. Journal of Cleaner Production, 87, 375-384.

Vinci, G., Maddaloni, L., Mancini, L., Prencipe, S. A., Ruggeri, M., & Tiradritti, M.
(2021). The Health of the Water Planet: Challenges and Opportunities in the
Mediterranean Area. An Overview. Earth, 2(4), 894-9109.

Progressive Research Journal of Arts and Humanities (PRJAH) Vol. 4, No. 2, 2022 ISSN: 2707-7314



Environmental Benefit of Eco-Industrial Development 14

Wang, Q., Deutz, P., & Chen, Y. (2017). Building institutional capacity for industrial
symbiosis development: A case study of an industrial symbiosis coordination
network in China. Journal of Cleaner Production, 142, 1571-1582.

Xiang, B., Zhao, M., Held, I. M., & Golaz, J. C. (2017). Predicting the severity of
spurious “double ITCZ” problem in CMIP5 coupled models from AMIP
simulations. Geophysical Research Letters, 44(3), 1520-1527.

Yang, S., & Feng, N. (2008). A case study of industrial symbiosis: Nanning Sugar
Co., Ltd. in China. Resources, Conservation and Recycling, 52(5), 813-820.

Yu, C., Dijkema, G. P., & de Jong, M. (2015). What makes eco-transformation of
industrial parks take off in China?. Journal of Industrial Ecology, 19(3), 441-
456.

Yu, C., Dijkema, G. P., De Jong, M., & Shi, H. (2015). From an eco-industrial park
towards an eco-city: a case study in Suzhou, China. Journal of Cleaner
Production, 102, 264-274.

Yu, F., Han, F., & Cui, Z. (2015). Evolution of industrial symbiosis in an eco-
industrial park in China. Journal of Cleaner Production, 87, 339-347.

Zhang, S., Wang, H., Bi, X., & CIift, R. (2021). Synthesis and assessment of a
biogas-centred agricultural eco-industrial park in British Columbia. Journal
of Cleaner Production, 321, 128767.

Zheng, J., & Peng, X. (2019). Does an ecological industry chain improve the eco-
efficiency of an industrial cluster? Based on empirical study of an energy-
intensive industrial cluster in China. Sustainability, 11(6), 1651.

Zhu, Q., Lowe, E. A., Wei, Y. A., & Barnes, D. (2007). Industrial symbiosis in China:
a case study of the Guitang Group. Journal of Industrial Ecology, 11(1), 31-
42,

Progressive Research Journal of Arts and Humanities (PRJAH) Vol. 4, No. 2, 2022 ISSN: 2707-7314



