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Definitions
Industrial ecology is a subdiscipline of the natural ecosystem which aims to restructure the industrial
ecosystem in ways of managing and designing linear to closed-loop industrial production and
consumption system. Industrial ecology seeks to form a harmonized relations between ecological
and human system to provide sustainable benefits of all aspects of sustainability including social,
environmental, and economic.

Introduction
In this era of immense ecological change and environmental uncertainty, bring to fore by the wideranging effects on energy use, depletion of resources, waste of water resources, global warming and
sustainable consumption and production of materials. The concept of industrial ecology (IE) has
gained a significant attractive feature of the broader implementation of Sustainable Development
Goals(SDGs). IE tools and practices can be used to address global sustainability challenges for
sustainable consumption and production through SDGs 2030. The benefits of SDGs12 lie in the
pursuit of industrial ecology initiatives within the fields of strategic management, supply chain,
marketing, industrial economics, and consumer behavior. However, research on industrial ecology is
unexpectedly limited in the strategic innovation management and marketing literature and has
mainly focused on the industrial ecosystem, political ecology, and industrial symbiosis. While major

of the literature on IE focuses on efficient use of material and energy between networks of firms, it
provides a limited perspective on the forms of IE in advancing the United Nations Sustainable
Development Goals. The proposed study could shed light on developing a better understanding of
the process of advancing and supporting IE in business firms and mechanism through which firms in
networks to achieve triple bottom-line benefits.
The year 1970 is generally thought of as the industrial ecology revolution in the word (Stern 1973).
The idea of industrial ecology (IE) is about waste as by-products reused by other products. Frosch
and Gallopoulos first used the word industrial ecology as a field of manufacturing strategies in 1989,
and it came into broader application in the last two decades. Industrial ecology (IE) was not
acknowledged mainly as a system approach until the last half of the nineteenth century. When
Frosch and Gallopoulos expressed concern about both manufacturer and consumers from developing
and developed countries must change their habits to proceed to a more harmonious industrial
ecosystem (Frosch and Gallopoulos 1989). Industrial ecology (IE) is defined as the design of
industrial process and products and implementation of sustainable manufacturing strategies to seek
to optimize the total materials cycles from virgin material to the component, to product to waste and
disposal (Jelinski et al. 1992).
Frosch and Gallopoulos first presented the concept of the industrial ecosystem in 1989 in their article
“Strategies for Manufacturing.” This term is later termed as industrial ecology (Garner and Keoleian
1995). Industry ecology aimed to provide a better understanding of the impact of the industrial
system on the environmental and involving interrelationship among product and process as well as
among the firms. Industry ecology is a high level of system approach to reduce industrial ecological
impacts on the environmental system (Garner and Keoleian 1995). Industrial ecology (IE) is a
scientific study about the effects of the industrial system have on human and natural capital. IE
represents an essential aspect that the earth is a closed system with limited resources and reduced
waste capacity (Chertow and Ehrenfeld 2012). Understanding how business activities promote
sustainable development requires the integration of IE thinking into management literature (Hoffman
et al. 2014).
Sustainable Development Goal 12 (SDGs) of the 2030 agenda are about promoting resource and
energy efficiency and sustainable infrastructure and providing a better quality of life for all (United
Nations 2015). It contains the righteous slot to reinvigorate sustainable development, which is not
only crucial for human well-being but also essential from a policy perspective (Filho et al. 2017).
The philosophy behind the SDGs12 is to enhance the material efficiency with better life cycle
planning and assessment of an industrial ecosystem that relies on an increased product service
system among actors. It gives support for the use of green environmental criteria in product
development plans, use of biomimicry, regenerative design, and cradle-to-cradle approach that
directly and indirectly helps to achieve overall sustainable development plans. It improves future
benefits of social, economic, and environmental development and provides opportunities for wellbeing of society. Scholars in industrial policy research have shown interest in social sustainability
performance (Awan et al. 2018). Industrial ecology practices offer an initial understanding of the
firms’ sustainability strategies, which is increasingly considered important for sustainable
development goals in improving overall sustainability. The management perspective opens a wealth
of research opportunities that could draw upon implementation of a closed-loop system that can be
functioned efficiently and effectively, or it can be combined to these ways for the design of the
regenerative system, product service system, resource efficiency, and sustainable production and
consumption. Much recent research focuses on the ability of the firm to promote collaboration and
participation with different network participants’ firms. The industrial ecology came to mean
everything about the environmental needs, notably materials, impact on the natural and human
capital. Therefore, there is a pressing need remnant to develop tools, modes, and frameworks on the

industrial ecosystem to help the natural and human capital. There is a need to develop a conceptual
framework to evaluate the opportunities for the manufacturers within the industrial ecosystem to the
continuous development of industrial ecology.

Historical View of Sustainable Development Goals
The United Nation Sustainable Development Goals (UNSDGs) was introduced in September 2015
to describe a distinctive management approach of managing global challenges in multiple spheres of
human and natural capital for sustainable development globally. The past decades have witnessed a
quest for achieving Millennium Development Goals (MDGs) ranged from eradicating poverty and
hunger to ensuring environmental sustainability. SDGs is an alternative goal that involves broader
perspective and other global challenges to achieve the sustainable development, such as equality
education, clean water and sanitation, affordable and clean energy, industry innovation and
infrastructure, sustainable cities and communities, responsible consumption and production, climate
action, and life on land. The difference lies in the MDGs that is taking the system boundary
approach, whereas SDGs is taking a system approach. There has recently been a resuscitation of
interest in the 17 SDGs and its 169 targets within the business sector. The UNSDGs 12 for
sustainable development framework (Fig. 1) is made up of a set of 11 targets and 13 key indicators:
implementing the 10-Year Framework of Programmes on Sustainable Consumption and Production
Pattern (12.1); sustainable management and use of natural resources (12.2); halve per capita global
food waste at the retail and consumer levels and reducing food losses along production and supply
chains (12.3); responsible management of chemicals and waste management in all wastes throughout
their life cycle (12.4); substantially reducing waste generation through prevention, reduction,
recycling, and reuse (12.5); encouraging companies to adopt sustainable practices and sustainability
reporting (12.6); promoting public procurement practices that are sustainable, in accordance with
national policies and priorities (12.7); promoting universal understanding of sustainable lifestyles
(12.5); supporting developing countries’ scientific and technological capacity for sustainable
consumption and production (12.A); developing and implementing tools to monitor sustainable
development impacts for sustainable tourism (12.B); and removing market distortions that encourage
wasteful consumption (12.C). SDGs12 is one of the most leading and widespread accepted
frameworks in current global sustainability setting, providing bases to achieve a sustainable
development agenda.
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Fig. 1
United Nations Sustainable Development Goals 12 targets. (Adapted by The Global Goals)
Research shows that there is increasing interest in discussion on sustainable development from the
last 30 years. Beyond the increased interest in sustainability, it tends to form a global common
agenda to overcome sustainability challenges and assist countries (Lange et al. 2019). However,
despite renewed interest in these goals, progress in the area is still at precursory. The economic and
financial benefits of current business activities have witnessed in the different industrial sector
across the globe.
However, due to the recent ecological and climate issues, there has been a major shift in doing
business. It calls for new business strategies and approaches for the transformation of existing global
challenges into the engine of sustainable development by using industrial ecology tools to pursue
sustainable development goals (Sullivan et al. 2018). Industrial ecology has a critical role to play in
clinching the SDGs. United Nations Global Compact Environment Program 2000 mainly deals with
commitment standards, whereas SA8000 (SAI 2014) is only concerned with the social dimension
and hardly applicable to firms. Environment Management System (EMS) (European Commission
2007) is only an assessment tool for environmental measurement, whereas ISO 26000 (ISO 2010) is
an environment assessment and social performance measurement framework and standard GRI (GRI
2007) articulated for firms to integrate three dimensions of sustainable performance in their
operations. These both ISO2600 and GRI standards are not broadly applicable in sustainable
development and not exhaustive (Chardine-Baumann and Botta-Genoulaz 2014). Environmental

impact defined as a “Modification of the environment due to human intervention, which may be
actual or supposed potential harmful impact on the natural or ecosystem and human health.”
Increasing concessional United Nations Conference on Trade and Development (UNCTAD) to
support developing countries to undertaken sustainable production capacity was a central feature of
United Nation Sustainable Development Goals envisaged in SDGs 12. Despite the prominence of
the SDGs12 provided by industrial ecology for capacity building in developing countries has been
limited discussion of the relationship between industrial ecology (IE) and sustainable production and
consumption. Both IE and sustainable production and consumption engross with conceptions of
achieving triple bottom-line goals to support UNSDGs, and it is essential to understand where the
capacity of the sustainable output assists with the enactment of IE and where they support.
Industrial ecology, however, specifically could contribute in reducing waste, integrated chain
management, life cycle costing and benefits, encouraging closed-loop production and consumption
of material to networks, and relying on small- and large-scale networks of institutions and firms,
which take special advantage of local and international cooperation. The development of close-loop
product production and consumption in IE activities requires downstream and upstream participation
throughout an integration and opportunity identification approach. As a consequence of potential
sustainable development benefits of IE, industrial actors are increasingly interested in understanding
their longer-term environmental challenges. Awan ( 2011) has shown the usefulness of
environmentally friendly segment in energy markets. An industrial ecologist by no means uses
effectively market segmentation strategies as support to sustainability initiatives. For example,
particularly developing countries require law by their national governments on the creation of
industrial ecology (IE) infrastructure. It is also argued that the successful implementation of IE
requires governments to examine existing environmental policies and legislation to eliminate
unnecessary barriers in developing an industrial policy for manufacturers, international marketing,
operations, and circular economy practices. The United Nations Industrial Development
Organization (UNIDO) and business and industry associations see the urgency to act upon the
reformulation of this industrial policy area for sustainability. However, equally important as the first
step, such as the launch of support funds for developing countries to support IE programs, is a bigger
perspective to achieve a sustainable future.

Industrial Ecosystem Versus Industrial Ecology
The earliest work on industrial ecology (IE) was sparked (Frosch and Gallopoulos 1989). Further IE
concepts used as a weapon for gaining competitive advantage and later debate opened whether
incorporating environmental practices into the organizations can lead to reaping the economic
benefits as well as a competitive advantage (Frosch and Gallopoulos 1989). Research into the
positioning of business as part of industrial ecology has continued since (Frosch and Gallopoulos
1989) concept of the industrial ecosystem. Industrial ecology differs from the industrial ecosystem
because industrial ecology deals with the interrelations among different factors in which one seeks to
optimize material, resources, and capital (Graedel et al. 1995). For example, Kalundborg, Denmark,
is the evolution of the industrial ecosystem, where Asanes, Denmark, has the largest power stations
that discharge products of gypsum which go to Gyproc, a plasterboard factor used in wallboards.
The industrial ecology tends to take a system perspective when to implement desired change that
supports sustainability initiatives.
A traditional industrial ecological system is characterized at the micro-level (deals with problems of
individual firms) and macro-level (deals with a total system). In a previous investigation of industrial

ecology, a literature (Karn 2004) identified nine dominant themes, such as material and energy flow
studies, dematerialization and decarbonization, technological change and the environment, life cycle
planning, design and assessment design for the environment (“eco-design”), extended producer
responsibility (“product stewardship”), eco-industrial parks (“industrial symbiosis”), productoriented environmental policy, and eco-efficiency. The industrial ecology is a system to ecological
and human needs by imitating the natural flow of the system to converge from a traditional linear
system of material flow to a closed-loop system. There are two popular approaches in the industrial
ecology, (1) regional approach and (2) product chain approach (Boons and Howard-Grenville 2009).
The first approach emphasizes on the eco-industrial parks, where similar and different firms are
located with both economic and environmental benefits, whereas product chain involves all
resources to develop products. Korhonen et al. suggest that IE is a kingpin on the manufacturing
process as a model of sustainable industrial activity and views business as agent for sustainable
products that provide routes to alter unsustainable industrial and business system (Korhonen 2004).
With increasing environmental issues, the green consumption trend of using and conversing
resources is prodigious, thereby exerting pressure on companies to position themselves as a socially
responsible and environmentally friendly (Awan and Raza 2012).
Industrial ecology is of great importance to determining well-built and sustainable opportunities for
growth of ecology and human. IE, however, specifically could contribute to reducing waste,
encouraging closed-loop production, and consumption of material to networks relies on small- and
large-scale systems of institutions and firms, which takes particular advantage of local and
international cooperation. Industrial ecology contemporaneously constitutes a viable option for
industries to transform energy and material efficiency into closed-loop flows and achieve sustainable
development benefits. In addition to this approach, the term circular economy is vital for increasing
the performance of industrial ecology.

Industrial Ecology and Capacity for the Sustainable
Production
As industrial ecology becomes omnipresent than ever, sustainable development is becoming an
essential theme in the ecological literature. The concept of industrial ecology and sustainable
production offer a vantage point from which to understand the inter-firm environmental management
system. Moreover, it assists in explaining what the system is and how it generates through the
interaction of different actors in industrial ecological settings. Sustainable production linkages often
between industrial networks of different sectors and thus requires communication and
collaborations. Collaboration is defined as “the ability to collaborate among public and private
organisations to bring about technological change” (Hart and Hart 1995). Internal and external actors
cannot deliver sustainable production but can participate in the creation and offering of energyefficient and zero waste solutions. In the sustainable production of products and process, capacity is
an important contributor to the development of sustainable solutions. In turn, capacity building is
expected to increase the benefits of sustainable development (Shiel et al. 2016). Additionally, Avila
et al. ( 2017) suggest the management competencies can also affect the deployment of sustainability
initiatives. The green design of a firm’s products is considered to be an important sustainable
strategy (Awan 2011) to support the SDGs 12.
Conversely, in capacity development, internal firms’ actors act as facilitators in the creation of
sustainable process and products development. Emphasizing the active role of internal actors in
shaping the network participants, collaboration is best to support networks commitments in terms of

institutional networks. In an industrial ecological context, subjective actors’ experience in
identification of opportunity plays a central role in the formulation of collaboration. Thus, the
capacity for sustainable production relates specifically to a realm of opportunity identification and
assessment with internal actors and consciousness cooperation with the external actor. Thus, the
development of capacities also encompasses elements of the adaptive style of management.
Institution’s support to the firms is concerned with the competencies and firm relations to its external
competitive environment. The quest for the collaboration of internal actors should understand in
terms of its possession of capacities for opportunity identification and assessment. Capacity
development, however, is intrinsically a matter of specific and details of opportunity identification
and assessment.

Circular Economy and Sustainable Consumption and
Production Issue
Due to climate change challenges and awareness about greenhouse gas emission, different interest
groups engaged with manufacturing firms to build to focus on an industrial system that designed
products for the cycle of disassembly and reuse. Stakeholder’s engagement is a key vehicle for the
implementation of new ideas for the development of circular economy practices. Taken together,
buyer-supplier relationship and sustainability literature suggest that firms must apply different
approaches to exchange interaction to the development of innovative solutions for sustainable
performance. Even though this point of view emphasizes the multi-actor network management of
sustainability, it is not thus far explained how precisely these stakeholders extend across interlinked
stages of a circular economy.
Industry ecology is a high level of system approach to reduce harmful industrial systems’
environmental impacts on the ecological system (Garner and Keoleian 1995). Business practices
related to “sustainability are an approach which firms adopt by altering or modifying their current
established practices and rules” (Engardio et al. 2007). As an example, Kumpi, Finland, is helping to
make cluster decisions that disregard the national infrastructure strategies. Furthermore, the
infrastructure planning processes created by the local and national government somewhat are not
aligned with each other, developing a planning maze for recycling initiatives. This problem is not
limited to this region; the firm has closed operations less than a year, undermining future recycling
investment, laying off 40 staff. Finland is a pioneer in the circular economy initiatives, and business
enterprises in Finland have functional expertise to generate a circular economy benefit of other
stakeholders for both present and future. However, the transition towards a circular economy
requires to fully understand what infrastructure process is essential that supports recycling and
remanufacturing. Even though numbers have already been published on waste generations, for all
the intents and purpose, circular economy (CE) signifies providing the products’ demands to society
through recycling, remanufacturing, and reusing where possible. In addition to this approach, the
term circular economy is vital for increasing the performance of industrial ecology.
The ongoing industrialization has led to enormous environmental challenges and issues from
manufacturing industries. Kirchherr et al. ( 2017) discussed opportunities for the firms for
sustainable development. Lieder and Rashid ( 2016) found in their research that CE leads to decrease
environmental degradation, save natural resources, and improve the reproductive capacity. The wellknown visualization strategies (reuse, repair, remanufacture, recycle, and refurbish) of the circular
economy are provided by the EllenMacArthur Foundation (EMF) (Bocken et al. 2017). There have
been some discussions in the literature about the role of reuse and remanufacture in establishing and

supporting the CE principles, developing prolong use of and reuse of goods over time, aimed at
narrowing loops associated with the use and reuse of products and process (Bocken et al. 2017). In
CE, “the concept of waste is eliminated by carefully designing products and industrial processes in
such a way that materials are perpetual.” The most important reason for not recycling many products
is the lack of customized practices and lack of focus on collection and consumption patterns. The 3R
concept of circular economy, reduce, reuse, and recycle, has become central to the global economy
(Murray et al. 2017). The design of product involves in manufacturing by-products, producing byproducts, and product extension and end-of-life and recovery process in addition to the other aspects
of the supply chain (Linton et al. 2007). According to Golroudbary and Zahraee ( 2015), companies
should encourage to develop the capacity that can incorporate both reverse and forward flow of
goods simultaneously. The Ellen MacArthur Foundations depict the concerns of the circular
economy for an industrial system that is restorative by design are to take full advantage of
reusability of the products through reducing and recycling process (EllenMacArthur Foundation
2013). In practice, broad variations of implementation of CE practices with some firms pursuing
more of this through governmental collaborations and nongovernmental organizations. The concept
of circular economy practices evolved differently in different parts of the world (Winans et al. 2017)
and is still evolving in green supply chain management, industrial symbiosis, and biomimicry field.
Circular economy (CE) initiatives include the idea of reusing and recycling (Kirchherr et al. 2017;
Stewart and Niero 2018). Recycling is another key dimension of circular economy in circularity
ecosystem, which, in practice, is a shift from the end-of-life products to continuous use of materials
within operations (Haas et al. 2015). The inner loops of reusing and remanufacturing are preferred
(Mihelcic et al. 2003). Materials should “first recovered for reuse, refurbishment and repair than for
remanufacturing and only later for raw material utilisation” (Korhonen et al. 2018). Industrial
ecology and circular economy go hand in hand. IE represents important tools that may support the
process in transition to the circular economy (CE), where CE does not just assume looking forward
to transforming the linear to closed-loop materials and energy flows but also provides resources to
be used for a better ecology and human future. The role of IE in the ecological building process is
increasingly emphasized. Many industrial actors have incorporated IE and CE as part of their policy
agenda, including in their reporting initiatives. Industrial ecology is a vital element of sustainable
development.

Industrial Ecology and Capacity for Sustainable
Production: The Intersection
The multi-actor cooperation can influence the identification of opportunities through identifying the
use of energy-efficient resource to transform a by-product into a valuable, reusable resource.
Although opportunity identification through close interaction between actors is sometimes
successful, stumbling to envisage often halts these opportunities from realization, and barely the
capacity building approaches are considered as a core of the more comprehensive strategy. Capacity
assessment appraises the outcomes equate with a new sustainable production process. Typically, this
is done with an evaluation of a product’s impact on climate change from the raw material extracted.
Despite the importance of sustainable production and industrial ecology (IE), to date, there has been
limited academic attention on the relationship between industrial ecology and capacity development.
Building on IE and capacity literature, this section outlines a theoretical framework for
understanding how opportunity identification and assessment might act as a facilitator to sustainable
production. The possible 5 Cs of opportunity identification approaches have been synthesized by

Anthony Scott ( 2012): (1) circumstance, (2) context, (3) constraints, (4) compensating behaviors,
and (5) criteria. Within any firm, the capacity of opportunity identification is aimed to solve
problems of sustainable development through system boundaries, social embeddedness, and
institutional supports. The idea of 5 Cs of opportunity identification is a convenient way to identify
whether a firm has adequate resources and acts very divergently in the process of sustainable
development to visualize opportunities for sustainable production and consumption.
According to Awan et al. ( 2017), the development of cleaner production technologies and internal
capability is a key strategy to meet the demands of external stakeholders. The climate responsiveness
of customers and the increase green business image in the market steadily have poked industries to
think about sustainable consumption and production using implementing industrial ecology
initiatives. Context, in opportunity identification, is a key player and a driver for sustainable
development. By applying this perspective, a firm may find a way to be with the customer as to find
ways to use their industrial by-product waste to be used either in a process or as a product.
Nevertheless, managers could discover the process of decarbonization, life cycle planning of
products, eco-design initiatives, and product-oriented eco-efficiency and stewardship issues. There is
an increasing body of knowledge on the importance of networks advancing the environmental
performance and can contribute to the various sustainability indicators. Networks of firms enable
them to acquire, develop, and transform the knowledge and information that advances to the more
responsible management of waste, encouraging sustainable consumption and production and
encouraging closed-loop consumption of materials. Constraints analysis may help firms to find
better ideas for redesigning the process and products, and it often results in the discovery of new
ideas, for example (Awan et al. 2019).
Compensating behavior (CB) has been regarded as an important determinant whether modification
of existing process has a value for the firm profitability. CB is a treadmill, and it is vital to keep
running to stay on the top of competitive advantage. It is suggested that CB affects worker’s ability
to improve productivity and its ability to anticipate opportunities and problems that are in the interest
of the management. Criteria are not just a push button to select without behavioral repertoire, but it
implies they think things through and debated within system boundaries. Boundary theory
emphasizes how organizational members should maintain a collaborative relationship with their
suppliers. Boundary theory grew from a stream of research about how to bridge the boundary
between suppliers and their customers (Aldrich and Herker 1977). Lau et al. ( 2010) point out the
importance of the acquisition of knowledge resources as input from customers, such as “idea,
information about their needs for new product and process development” influence on innovation
and performance. There have been some studies that used boundary theory on aspects of bridging
the boundary between suppliers and customers, sharing of knowledge for innovation (Maria Stock et
al. 2017). Gemünden et al. ( 2007) have applied boundary for investigating radical innovations in
times of open innovation. The finding suggests that individual role in particular creates interorganizational links with outside the organizational members. Boundary theory identified various
organizational factors and “thus relies upon the expertise and discretion of its boundary role
personnel” (Aldrich and Herker 1977).
The criteria are a set of standard procedures for IE through which a decision made, what is optimally
suitable for a particular situation. Thus, the formal procedure is not merely used but instead to apply
for restructuring resources. Based on the components of industrial ecology discussed in the previous
section, it offers a means for understanding the future trends in sustainable production and
consumptions. Internal actors for capacity development intended to provide institutional
arrangements to help change the use of the existing consumption patterns, to use of one particular set
of opportunity identification. While sustainable production has probable to make consequential
contributions to SDGs12, there left some substantial uncertainty about the appropriate institutional

role and policy program aimed at the development commitment to industrial ecology. In this regard,
opportunity identification approach could be something of a two-edged sword. If it is used and
applied passably and in line with energy and resource efficiency, it could be an effective tool to
support SDGs12 and a companion to industrial ecology, and if it is not exercised and applied by
energy and resource limits, it could have an inauspicious effect and be sidelined by industrial
ecology. Energy and resource management are considered to be important growth strategies for
firms. Recently, Awan et al. ( 2014) suggest that energy management approaches are also important
in describing differences in sustainable development goals, although they suggest that energy
management is the fourth pillar of sustainable development.

Conclusion
The growing research interest in industrial ecological (IE) provides tools for leveraging the
opportunity identification to facilitate SDGs12. This study demonstrates that industrial ecology
emphasizes the need for an opportunity identification perspective in decision making, contemplating
the use of resources in ways it represents system boundaries. The aim of the boundaries is to forepart
critical sources for energy and waste inefficiencies that hinder to achieve SDGs12. Opportunity
identification process enables firms to continue with current practices with only incremental change
in inter-firm relationships for responsible production and consumption patterns, material and energy
flow reduction, product utilization of resources (biomass, fossil fuels, metal ores, and non-metal
ores), minimization of food waste, responsible business management for waste reduction, generation
through recycle and reuse throughout their life cycle, sustainability reporting, green and clean public
procurement practices, and civic and responsible management education. The conclusion is that
established marketing and management practices are not designed to assist managers in decision
making for specific implementation industrial ecology strategy for achieving a decent number of
SDG12 targets.
The responsible future for the upcoming generation, UNSDGs 2030 offers an attempt to interpret the
future in a holistic, systematic way, to inspire practitioners and academicians to apply system
thinking approach about the manufacturing industries to redesign marketing, operations, digital and
environmental practices, and policies that are expected to be required to support climate challenges.
Hence, industrial ecology must be recognized as offering sustainable solution; rather, they serve as
riding on two horses, which should be helpful in strategic planning and economic benefits. Since the
manufacturing industry is small meteoric changing and the environmental and economic balance is
shifting, the cost of saving the planet from brinkmanship will be exceptionally high and might
jeopardize its forbearance future of responsible firm which relies on implementation and promotion
of industrial ecological practices driven by leading firms. Reanalyzing priorities and searching new
industrial policies areas in operations and marketing departments is of an urgent need to face the
future generation better.
Industrial ecology adaptations aim to maximize the utilization of natural resources and minimize risk
from climate change. The future model of manufacturing firms goes beyond institutional compliance
and beyond zero pollution. I suggest that industrial ecology transformation entails not only
redesigning of the company industrial marketing practices, business innovation models, and
intrapreneurship principles but also of the resource sharing relationship between firms, governments,
and societies at the local, regional, national, and global level. The incentive and promotion programs
represent a tool for developing an action plan on IE. The marketing promotion programs may act as
a bridge between the industrial organization and decision makers, supporting the best ecological

actions guiding future collaborative management choices. Such collaborative management
arrangements on a collection of reuse and end-of-life products between the industrial actors can also
generate a positive competition between other clusters of firms. A prevalent theme in strategic
innovation management and marketing is that firm should increasingly need to rely on life cycle
management capability, material flow analysis capability, environmental design capability, waste
management capabilities, the orientation of extended producer responsibility, and low-carbon
management capability. Export manufacturing industries need to find the right balance between
standardization of industrial ecology practices and adaptations to the foreign markets which will be a
key to international market growth, export growth, and expansion to new markets. Current debates
on international business and marketing strategy indicate that a lack of key industrial ecological
capabilities is a hurdle to expand into new international markets. There has been little research
focusing on industrial ecology capabilities’ impact on internationalization, export performance and
entry into new markets. The evidence suggests that SDG may be an appropriate tool for the
establishment of global industrial ecology initiatives, notably in all industries. Managers can take
advantage strongly from opportunity identification approach. IE provides possible research avenues
in many fields, such as management, marketing, industrial engineering, geographical information
system, food chemical, and electronic industries. Overall, industrial ecology tools and concepts can
be used to improve the efficiency of raw materials.
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