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This paper comes as part of a series of whitepaper conducted under the Corporate
Entrepreneurship Responsibility Alliance (CERA) project, that are meant to raise awareness and
spread knowledge on related topics under the project’s mandate. The CERA project is funded by

the Embassy of Netherlands to Jordan and implemented by Leaders International. The project
addresses the national imperative of promoting a transition in the enterprise ecosystem that

would contribute to realizing the growth potential of SMEs. It is focused on tackling one of the
key constraints that face Jordanian enterprises, namely the availability and quality of local
supply chains. The project will rely on supply chain requirements and internal procurement

needs of larger enterprises and will build on the concept of Corporate Entrepreneurship
Responsibility as an entry point to create an alliance committed to supporting the growth of the
local industry in underserved regions of Jordan.
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Introduction

In today's interconnected world, resource management and population growth present
significant challenges, with environmental concerns paramount. Climate change disrupts the
delicate balance of our planet, making it critical to address these issues. Businesses increasingly
recognise the importance of environmental considerations in their operations, striving to cut costs
and enhance product quality. Embracing green manufacturing practices fosters innovation and
showcases a commitment to social responsibility. The primary goal is to mitigate industrial
damage to the environment, necessitating the development of sustainable manufacturing strategies.
The term "green" encompasses various principles, such as ethical production and environmentally
friendly practices in manufacturing. Over the past fifty years, rapid industrial growth and economic
globalisation have escalated environmental issues like pollution and resource depletion, leading
organisations to expand their focus from internal processes to their entire supply chains. This shift
has given rise to concepts like Sustainable Supply Chain Management (SSCM) and Green Supply
Chain Management (GSCM). The manufacturing ecosystem includes a diverse range of
stakeholders—suppliers, manufacturers, retailers, consumers, and policymakers—who are
increasingly understanding the benefits of green manufacturing. As a result, industries are
motivated to adopt these strategies to lessen their ecological footprint and enhance economic

performance.

Given that the manufacturing sector is a major consumer of energy and resources,
contributing significantly to greenhouse gas emissions and issues like climate change, the
implementation of green manufacturing is essential. This approach can be adopted across all
manufacturing domains, minimising waste and pollution while promoting economic growth and
conserving resources. In addition to comprehensive laws and regulations, national initiatives have
been introduced to manage specific emissions effectively, ensuring better control over industrial

activities' environmental waste.
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Environmental Impact of Manufacturing

Manufacturing is inherently material- and energy-intensive, contributing significantly to
environmental degradation through various mechanisms.! The production processes require
substantial amounts of water and raw materials and release toxic chemicals, generate waste, and
emit greenhouse gases.? These impacts are evident at every product's life cycle stage, from
resource extraction to disposal. The reliance on fossil fuels for energy exacerbates the problem,
leading to high carbon emissions and posing risks to human health and the environment.?
Addressing these challenges has become crucial, as the cumulative effects of manufacturing

practices are detrimental to global sustainability.

There is an increasing emphasis on green manufacturing practices to combat the
environmental footprint of the manufacturing sector. Implementing energy-efficient technologies
and harnessing clean energy sources like solar and wind can significantly reduce energy
consumption and greenhouse gas emissions. Additionally, minimising waste generation through
better recycling techniques and using less toxic materials can mitigate the adverse effects
associated with manufacturing.* The ongoing research and efforts in green manufacturing aim to
transform the industry, fostering a more sustainable approach that prioritises environmental health

and resource conservation while still meeting production demands.

What is Green Manufacturing?

Green manufacturing is focused on minimising waste and pollution through carefully
integrating product and process design, ultimately aimed at sustainability. This method involves a
commitment to reducing hazardous substances from the design phase to the manufacturing phase,
thereby enhancing the overall environmental impact of the production system.® By incorporating

environmentally conscious techniques, such as eco-design and clean production practices, green

1 Gutowski 2004

2 Gutowski 2004

% Dornfeld et al. 2013
4 ibid

5 ibid
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manufacturing emphasises the importance of resource efficiency throughout the product life
cycle.b Internal measures, including environmental auditing and monitoring, further support these
objectives, fostering a systemic approach to improved environmental outcomes;’ such an approach
meets regulatory compliance and reduces the economic risks associated with environmental

liability, making it a vital component of modern manufacturing.

In response to growing environmental concerns, green supply chain management (GSCM)
has emerged as a cohesive strategy that connects supply chain and environmental management.®
This comprehensive approach involves various stakeholders, including vendors, manufacturers,
and customers, and is characterised by internal environmental management, green procurement,
and eco-design practices.® Many companies have recognised that adopting green technologies can
positively influence their operations by minimising energy-related costs and enhancing
relationships with suppliers and customers.® GSCM aims to balance environmental impacts, social
benefits, and profit generation, fostering a competitive advantage for businesses that embrace these
practices as part of their long-term environmental responsibilities. Research indicates that medium
and large-sized firms are generally more progressive in implementing GSCM practices compared

to smaller firms, highlighting the varying levels of commitment within the industry.!!

Importance of Green Manufacturing

Green manufacturing is increasingly becoming a crucial aspect of modern business,
especially for organisations engaged in the global market. As the demand for sustainable practices
rises, companies must adapt to the realities of limited resources and heightened competition.!?
Greening manufacturing efforts not only address energy consumption but also consider waste
management and the social implications of production, such as fair trade and child labour

practices.®® The need for industries to reduce their environmental impact is underscored by

& Maruthi and Rashmi 2015
" Dornfeld et al. 2013

8 Jum’a et al. 2021

° Saade et al. 2019

10 Jum’a et al. 2021

1 ibid

2 Dornfeld et al. 2013

13 ibid
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literature highlighting the reciprocal relationship between green innovation and sustainability.4
By embracing these principles, businesses can enhance their operational efficiency and position

themselves favourably in a market that values ecological responsibility.*®

On the other hand, the adoption of Green Supply Chain Management (GSCM) practices
offers a pathway for organisations to minimise their environmental footprint while ensuring long-
term financial sustainability.1® GSCM emphasises efficient use of resources, waste reduction, and
environmentally considerate end-of-life product strategies. This approach benefits businesses by
lowering operational costs and meeting the increasing consumer demand for sustainable
products.t” Moreover, manufacturers, particularly in the electrical consumer goods sector,
recognise that reusing, remanufacturing, and recycling can lead to shorter product life cycles and
reduced expenses. Ultimately, integrating green principles into manufacturing strengthens
competitive advantage in the global marketplace and fosters a commitment to environmental

stewardship.

Reasons to Pursue Green Manufacturing

Pursuing green manufacturing is essential for several compelling reasons. Firstly, it
significantly reduces the environmental impact of production processes, helping to address
pressing issues like climate change and resource depletion.!® By implementing sustainable
practices, companies can enhance their brand image, making themselves more attractive to
increasingly eco-conscious consumers.*® Moreover, green manufacturing often leads to greater
operational efficiencies, resulting in cost savings and improved profitability.?® It fosters
innovation by encouraging the development of new technologies and processes that prioritise
sustainability. Additionally, regulatory compliance and potential incentives for adopting green

practices can further drive profitability.

4 Rantala et al. 2018

5 Paul et al. 2014

16 Abdellatif and Graham 2019
7 ibid

18 Green et al. 2012

19 ibid

2 Zhu et al. 2007
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This paper highlights three reasons that play essential roles in creating a more cohesive
environment and encouraging enterprises to pursue green manufacturing (i.e. regulatory pressure,

economic incentives, and competitive advantages)

Regulatory Pressure

Governments, recognising the significant environmental challenges posed by industrial
waste and emissions, have taken proactive steps to establish regulations, policies, and laws aimed
at enhancing environmental performance in production activities.?* These regulations not only
drive organisations to limit the use of non-renewable energy and curtail greenhouse gas emissions
but also provide critical support in the form of capital for acquiring renewable production
equipment and offering sustainable energy advisory services.?? As a result, government
intervention becomes a vital asset for businesses, helping them to overcome barriers to

environmental protection and fostering a more sustainable future.

Economic Incentives

Economic incentives play a crucial role in driving the adoption of sustainable practices
within the manufacturing industry. As regulatory pressures intensify, businesses are increasingly
recognising that implementing green manufacturing programs yields significant financial benefits.
For instance, pollution prevention and product stewardship minimise waste generation and reduce
costs associated with waste management and material consumption, thereby enhancing profit
margins.?® Furthermore, integrating supply chain management with green practices allows
companies to reduce costs while addressing environmental concerns.

Larger organisations, in particular, benefit from economies of scale, as they can leverage

the cost savings from green initiatives to enhance their competitiveness, attract investors, and gain

2 Dornfeld et al. 2013
2 Jum’a, L. et al. 2021
2 Dornfeld et al. 2013
% vanalle et al. 2017
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eligibility for loans and grants.?® This strategic shift towards sustainability fosters a more
environmentally responsible industry and strengthens financial performance, highlighting the

intertwined relationship between economic incentives and sustainable development.

Competitive Advantages

Green manufacturing offers significant competitive advantages for companies by
enhancing their market position and fostering consumer loyalty. As awareness of environmental
issues grows, individual consumers and other industries increasingly support businesses with
strong eco-friendly practices. By adopting green manufacturing strategies, companies can enhance
their image, attract environmentally conscious customers, and differentiate themselves from
competitors, ultimately driving revenue and increasing market share.?6 Additionally, businesses
prioritising sustainability can mitigate supply chain risks, particularly concerning volatile
resources like water.?” The integration of innovative, environmentally protective practices not only
streamlines operations and reduces costs but also positions firms as leaders in sustainable practices,
aligning with consumer demand and regulatory pressures.?® This dual focus on competitiveness
and environmental responsibility enables businesses to thrive in a rapidly evolving market

landscape.?®

% Baumann-Pauly et al. 2013
% Delmas 2001

2" Dornfeld et al. 2013

% Chang, 2011

Y Linetal. 2020
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Factors influencing the adoption of green manufacturing

The adoption of green manufacturing is
significantly influenced by various factors that
encompass both internal and external dimensions. Key
drivers include regulatory pressures from governmental
bodies, which create a framework for compliance and
motivate firms to adopt environmentally friendly
practices.®® Additionally, as mentioned previously,
customer awareness and demand for sustainable
products push organisations to integrate green

strategies into their operations.

Internal factors such as the commitment of top
management, effective organisational communication,
and employee empowerment also play crucial roles;
these elements foster a culture of sustainability within
the company.3* Furthermore, the implementation of
environmental management systems, such as 1SO

standards, serves as foundational steps towards

i
(movernmental regulations

II&:-'
.
A
. Implementation of enviroamental
mgamm q'ﬂzmu g 180
p
development

adopting green practices.? Other aspects, including the size of the firm and resources allocated for

training and development, are essential in determining the pace and extent of transitioning to

sustainable manufacturing practices.®® Collectively, these factors shape how firms navigate the

complexities of green manufacturing adoption, leading to more environmentally responsible

production processes.

% Mathiyazhagan et al. 2013
3 Muduli et al. 2013

%2 Jum’a et al. 2021

% |bid
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Steps to Pursue Green Manufacturing

Green manufacturing involves a strategic approach emphasising sustainability and

responsibility throughout production.®* It begins with adopting a comprehensive systems

perspective to evaluate and enhance manufacturing practices, considering both vertical and

horizontal aspects of the system. Manufacturers should minimise harmful inputs and outputs that

affect the environment and human health while lowering net resource usage. Additionally, the

temporal effects on the system must always be taken into account. This framework can be refined

by implementing key strategies, such as using less material and energy, substituting toxic materials

with nontoxic and renewable alternatives, reducing unwanted outputs through cleaner production

practices and industrial symbiosis, converting outputs into inputs through recycling, and rethinking

ownership structures to focus on product service systems and supply chain optimisation.

Steps
To
Pursue
Green
Manufacturing

(1) Adopt a comprehensive systems approach to evaluate processes

(2) View the system holistically across vertical and horizontal dimensions

(3) Reduce or eliminate harmful inputs and outputs

(4) Lower net resource use

(5) Consider temporal effects on the system.

(6) Use less material and harness energy efficiency

(7) Substitute toxic materials with nontoxic and renewable alternatives.

(8) Reduce unwanted outputs through cleaner production and industrial symbiosis
(9) Convert outputs to inputs via recycling

(10) Change ownership and production structures to promote product service
systems and optimize supply chains

34 Helu and Dornfeld 2013

10



A\

w8 Kingdom of the Netherlands

LEADEIR

NTERNATIONAL

Strategising the Green Manufacturing Process

Green manufacturing is an approach that seeks to minimise the environmental impact of
production processes while maximising resource efficiency and sustainability.3> Companies can
enhance efficiency by strategically selecting manufacturing sites based on energy sources and
transportation costs.® This involves looking beyond just production and considering the entire
supply chain.®” Furthermore, incorporating green product design is crucial in the manufacturing
process. Changes in design can significantly affect the ease of disassembly, repair, and recycling
of materials. Manufacturers have a unique opportunity to create products that meet consumer needs
and facilitate easier recovery and remanufacturing.® By focusing on how a product can be
disassembled and reused, companies can enhance the lifecycle of their products and minimise

waste, ultimately fostering a circular economy.

Moreover, adopting standards like 1SO environmental management systems provides a
structured approach for industries to demonstrate their commitment to sustainability.®® These
standards help establish practices that ensure continuous improvement in environmental
performance. By evaluating the impacts of different processes at a singular level and across the
entire system, manufacturers can better understand the interplay between various factors that affect
the environment.*° This holistic viewpoint is essential for developing strategies that reduce harmful

outputs and promote responsible resource use throughout the supply chain.

Two essential methods by which green manufacturing can be easily implemented and

enhanced incorporate the lean manufacturing approach and environmental management tools.

% Helu and Dornfeld 2013
% Diabat & Govindan, 2011
37 Paul et al. 2014

% jbid

39 Maruthi and Rashmi 2015
0 Helu and Dornfeld 2013

11
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Lean manufacturing

Lean manufacturing is a systematic approach focused on the elimination of waste within
production processes, enhancing efficiency and productivity.*! By emphasising concepts such as
Just in Time (JIT), lean manufacturing minimises excess inventory and resources, ensuring that
materials are purchased and products are produced only as needed.*? This approach encourages
continuous quality monitoring, allowing for immediate corrections of defects as they arise.
Additionally, assembly processes and machinery design supports swift changeovers, fostering a
flexible and responsive production environment. By standardising tools, processes, and workplace
arrangements, lean manufacturing promotes simplicity and consistency, making it a valuable

strategy for companies aiming to optimise their operations and reduce environmental impact.*®

Environmental Management Tools

Effective environmental management is crucial for sustainable development in today's
industrial landscape. Various tools and strategies have been developed to reduce the environmental
impact of manufacturing processes and services. These tools focus on minimising waste,
enhancing resource efficiency, and promoting eco-friendly practices. Below is a descriptive list of

key environmental management tools.

1. Mass Balance:* A method that assesses the inputs and outputs of a process to evaluate
its efficiency. By understanding the flow of materials and energy, businesses can identify

waste areas and improve overall effectiveness.

2. Pollution Prevention:#> Focused on implementing emission control strategies before and
during waste generation. This includes using fewer materials and energy and opting for

environmentally friendly alternatives to reduce potential emissions at source.

4 Dornfeld et al. 2013

42 Maruthi and Rashmi 2015
4 ibid

“ Paul et al. 2014

4 Dornfeld et al. 2013
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3. End-of-Pipe Control:*® Techniques applied after emissions and waste have been
generated before release into the environment. This approach includes recycling, waste

collection, and treatment processes to manage waste effectively.

4. Environmental Restoration:*’ Strategies are employed to remediate damage caused by
emissions and waste once released into the environment. This tool focuses on restoring

ecosystems and mitigating negative impacts.

5. Zero Emission Technologies:*® Innovations aimed at maximising resource productivity
while generating virtually no waste. This concept promotes waste recycling into energy

and emphasises cleaner production practices.

6. Industrial Ecology:*® A framework that encourages the integration of industrial
processes with ecological principles. It focuses on creating closed-loop systems where

waste from one process becomes input for another, thereby reducing overall waste.

7. By-Product Synergy:* A strategy where waste materials from one industry are used as
raw materials by another. This collaboration maximises resource use and minimises

waste generation across sectors.

8. Cleaner Production:® Techniques that enhance the efficiency of production processes
to reduce waste and emissions. This includes optimising resource use and adopting best

practices in manufacturing.

9. End-of-Life Treatment:5? Practices that ensure responsible disposal or recycling of
products at the end of their lifecycle. This includes collecting equipment and recycling

components to minimise landfill use.

“ Dornfeld et al. 2013

47 ibid

48 Maruthi and Rashmi 2015
“ ibid

% jbid

51 ibid

52 Maruthi and Rashmi 2015
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Adopting these environmental management tools enables industries to minimise their
ecological footprint while promoting sustainability. By integrating these practices, businesses can
create a more resilient and environmentally responsible production system that benefits the planet

and their bottom line.

Limitations of the Green Manufacturing Process

Green manufacturing, while promising to enhance sustainability within the industrial
sector, faces several significant limitations that hinder its widespread implementation. One primary
obstacle is the high capital costs associated with adopting green technologies and processes. Many
companies are deterred by the initial investment required for emission control and waste
management systems, which may not yield immediate economic returns.>® Even as the focus shifts
towards pollution prevention, the financial burden remains a considerable barrier, impacting the
decision-making process of manufacturers who must outweigh short-term costs against long-term

benefits.

Moreover, a substantial technological barrier arises from the current reliance on certain
processes, materials, or technologies that may not align with eco-friendly practices. The lack of
advanced alternatives constrains manufacturers from fully embracing green strategies.
Additionally, the absence of scientific decision-support tools further complicates the issue.>*
Manufacturers struggle to implement meaningful changes without effective analytical frameworks
to evaluate the environmental impacts of specific processes. Given the systemic link between
manufacturing and other industries, it is crucial to assess the environmental footprint

comprehensively to devise robust solutions.

%3 Dornfeld et al. 2013
5 ibid

14
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Developing Economies and Green Manufacturing

The relationship between developing economies and green manufacturing is complex and
multifaceted. Developing economies often face the challenge of balancing economic growth with
environmental sustainability. As these nations industrialise, they may attract environmentally
detrimental industries, sometimes because developed nations relocate their high-pollution
operations to reduce costs. Furthermore, developed nations are often held responsible for
environmental problems in developing countries because they have relocated many of their high-
polluting industries abroad. By moving these industries to countries with looser environmental
regulations, developed countries reduce pollution at home while shifting the environmental burden
to less-regulated regions. This practice allows developed nations to maintain cleaner domestic
environments, but it causes significant pollution and environmental degradation in developing
countries, which bear the brunt of these industries’ impacts. Consequently, developed nations are
blamed for the environmental issues developed countries face, as these issues stem from industries
originally established or financed by wealthier nations. Therefore, greening the manufacturing
industry in developing economies still faces multiple hurdles brought on by the high transition

costs and the composition of the global industry.

15
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The Case of Jordan

The case of Jordan showcases the complex dynamics of adopting green manufacturing
practices in the context of varying environmental pressures in developing countries. Researchers
argue that developed nations typically exhibit a stronger cultural and political commitment to
environmental protection, supported by comprehensive environmental regulations.®®
Consequently, organisations in these countries face greater pressure to comply with strict
environmental laws and address the concerns of stakeholders focused on environmental issues. In
contrast, many organisations in developing countries—including Jordan—often adopt a reactive
approach to environmental management, primarily due to a lack of robust regulations,

governmental commitment, and public awareness.>®

Air pollution is a significant concern, particularly in hotspot areas like free industrial zones,
where manufacturing activities heavily contribute to air quality degradation. Industries in Jordan,
especially larger ones, generate substantial pollution that can negatively impact public health if
emissions are not carefully controlled.®” Research indicates that the adoption of Green Supply
Chain Management (GSCM) practices is lagging across organisations of all sizes, with varying

levels of adoption based on firm size.

Despite these challenges, a notable trend toward a green economy is emerging in Jordan.
Manufacturers are showing interest and commitment to environmental protection, even in the
absence of stringent governmental regulations.>® This proactive approach is reflected in their
adoption of various GSCM practices, positioning them uniquely in terms of environmental
sustainability. A diverse range of manufacturing companies across multiple sectors—including
chemicals, construction, food supply, furniture, garments, mining and minerals, plastic products,
and printing and paper—have begun to adopt greener manufacturing practices. This includes

participants in the CERA project implemented by Leaders International.

% Abdellatif and Graham 2019
% pid

5 Jum’a et al. 2021

% Abdellatif and Graham 2019
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The strategic patterns for green manufacturing adopted by 1SO-certified holders in Jordan
have included agile, lean, and caretaker patterns. Among these, agile patterns demonstrate superior
performance on environmental and operational indicators, although financial performance remains
moderate.>® However, resistance to adopting green manufacturing practices can arise from
shareholders due to concerns about increased short-term costs.®® The initial expenses can reduce
profit margins for shareholders and company owners, creating a reluctance to embrace such

changes, particularly in light of the already high production costs in the country.

Furthermore, it is important to recognise that an eco-centric supply chain, while beneficial
for the environment, does not inherently promote economic development in the region. This can
be a demotivating factor, especially in a country with a weak economy and limited capacity for
job creation. While GSCM practices can help mitigate the negative impact of harmful products on
the environment and contribute to lowering the global carbon footprint by reducing harmful
emissions, the specific effects within Jordan's manufacturing sector remain under-researched and
warrant further study. As globalisation accelerates, Jordan needs to find strategies to protect its
environment without adversely affecting businesses, particularly small and medium enterprises

(SMEs). This raises the question: can these companies navigate this transition in the short term?

In conclusion, while there is growing commitment to green manufacturing and GSCM in
Jordan, significant challenges and research gaps persist, particularly regarding the impact of these
practices on the manufacturing sector and the local companies' ability to transition effectively in

response to environmental pressures.

% Migdadi and Elzzqaibeh 2018
€ Wang et al. 2016

17



A\

W Kingdom of the Netherlands

LEADEIR

NTERNATIONAL

References

Abdellatif, H. and Graham, S. (2019) ‘Green supply chain management practices in developing
countries - case study from Jordan’, International journal of simulation: systems, science &amp;
technology [Preprint]. doi:10.5013/ijssst.a.20.s1.10.

Asif MS, Lau H, Nakandala D, et al (2020) Adoption of green supply chain management
practices through collaboration approach in developing countries — From literature review to
conceptual framework. J Clean Prod 276:124191. https://doi.org/10.1016/j.jclepro.2020.124191

Baines, T., Brown, S., Benedettini, O., & Ball, P. (2012). Examining green production and its
role within the competitive strategy of manufacturers. Journal of Industrial Engineering and
Management (JIEM), 5(1), 53-87.

Baumann-Pauly D, Wickert C, Spence LJ, Scherer AG (2013) Organizing corporate social
responsibility in small and large firms: size matters. J Bus Ethics 115:693-705.
https://doi.org/10.1007/s10551-013-1827-7

Boks, C., Nilsson, J., Masui, K., Suzuki, K., Rose, C., Lee, B.,1998. An international comparison
of product end-of-life scenarios and legislation
for consumer electronics.

Callahan, J.S., Dunne, R.A., Stanaback, S., 1997. New Jersey county dismantles recycling and
emissions problems. World Wastes 40 (3), 7-8.

Chang, C. H. (2011). The influence of corporate environmental ethics on competitive advantage:
The mediation role of green innovation.
Journal of Business Ethics, 104(3), 361-370.

Dai, J., Montabon, F. L., & Cantor, D. E. (2014). Linking rival and stakeholder pressure to green
supply management: Mediating role of top management support. Transportation Research Part E:
Logistics and Transportation Review, 71, 173-187.

Dangelico, R. M. (2016). Green product innovation: Where we are and where we are going.

Business Strategy and the Environment, 25(8),
560-576.

18



A\

W Kingdom of the Netherlands

LEADEIR

NTERNATIONAL

Delmas, M., (2001) Stakeholders and competitive advantage: the case of ISO 14001. Prod Oper
Manage 10(3):343-358

de Sousa Jabbour ABL, Jabbour CJC, Govindan K, Kannan D, Salgado MH, Zanon CJ (2013)
Factors affecting the adoption of green supply chain management practices in Brazil: empirical
evidence. Int J Environ Stud 70:302-315

Diabat, A., & Govindan, K. (2011). An analysis of the drivers affecting the implementation of
green supply chain management. Resources,
Conservation and Recycling, 55(6), 659-667.

Dornfeld, D., Yuan, C., Diaz, N., Zhang, T., and Vijayaraghavan, A. (2013) Introduction to
Green Manufacturing in Dornfeld, D., (2013) in Green Manufacturing Fundamentals and
Applications. Springer US.

European Environment Agency (2014) Horizon 2020 Mediterranean report. Toward shared
environmental information systems. In: EEA - UNEP/MAP Jt. Rep.

Green, K.W. et al. (2012) ‘Green Supply Chain Management Practices: Impact on performance’,
Supply Chain Management: An International Journal, 17(3), pp. 290-305.
d0i:10.1108/13598541211227126.

Guoyou, Q., Saixing, Z., Chiming, T., Haitao, Y., & Hailiang, Z. (2013). Stakeholders'
influences on corporate green innovation strategy:

a case study of manufacturing firms in China. Corporate Social Responsibility and
Environmental Management, 20(1), 1-14.

Gutowski, TG., (2004) Design and manufacturing for the environment. In: Grote KH, Antonsson
EK (eds) Handbook of mechanical engineering. Springer, New York

Helu, M., and Dornfeld, D., (2013) Principles of Green Manufacturing in Dornfeld, D., (2013) in
Green Manufacturing Fundamentals and Applications. Springer US.

Hunt, C.B., Auster, E.R., (1990) Proactive environmental management: avoiding the toxic trap.
Sloan Management Review 31 (2), 7-18.

Hwa, T. J. (2001). Green productivity and supply chain management. Paper presented at the

Conference on Enhancing Competitiveness
Through Green Productivity, China.

19



W Kingdom of the Netherlands A
_———

LEADEIR

NTERNATIONAL

Jayaram J, Avittathur B (2015) Green supply chains: a perspective from an emerging economy.
Int J Prod Econ 164:234-244

Jum’a, L. etal. (2021) ‘Factors affecting managers’ intention to adopt Green Supply Chain
Management Practices: Evidence from manufacturing firms in Jordan’, Environmental Science
and Pollution Research, 29(4), pp. 5605-5621. doi:10.1007/s11356-021-16022-7.

Lin C-Y, Alam SS, Ho Y-H, al-Shaikh ME, Sultan P (2020) Adoption of green supply chain
management among SMEs in Malaysia. Sustainability 12:6454

Mathiyazhagan K, Govindan K, NoorulHagq A, Geng Y (2013) An ISM approach for the barrier
analysis in implementing green supply chain management. J Clean Prod 47:283-297

Maruthi, G. D., Rashmi, R. (2015) Green Manufacturing: It’s Tools and Techniques that can be
implemented in Manufacturing Sectors. 4th international conference on materials processing and
characterization.

Masudin I (2019) A literature review on green supply chain management adoption drivers. J lIm
Tek Ind 18:103-115

Migdadi, Y .K. and Elzzqaibeh, D.S. (2018) ‘The evaluation of Green Manufacturing Strategies
adopted by ISO 14001 certificate holders in Jordan’, International Journal of Productivity and
Quality Management, 23(1), p. 90. doi:10.1504/ijpgm.2018.10009281.

Mittal, V., K., and Sangwan, K., S. (2014) Prioritizing Barriers to Green Manufacturing:
Environmental, Social, and Economic Perspectives. Variety Management in Manufacturing.
Proceedings of the 47th CIRP Conference on Manufacturing Systems. pp. 559 - 564.

Muduli K, Govindan K, Barve A, Kannan D, Geng Y (2013) Role of behavioural factors in green
supply chain management implementation in Indian mining industries. Resour Conserv Recycl
76:50-60

Omoush, M.M. (2021) ‘The impact of Green Productivity Strategy on environmental
sustainability through measurement of the management support: A Field Study in industry sector

in Jordan’, Management Science Letters, pp. 737—746. doi:10.5267/j.msl.2020.10.033.

Paul, 1.D., Bhole, G.P., and Chaudhari, J. R. (2014) A review on Green Manufacturing: It;s
important, Methodology, and its Application. Elsevier pp. 1644-1649

Rantala, T., Ukko, J., Saunila, M., & Havukainen, J. (2018). The effect of sustainability in the
adoption of technological, service, and

20



A\

W Kingdom of the Netherlands

LEADEIR

NTERNATIONAL

business model innovations. Journal of Cleaner Production, 172, 46-55.

X.C.Tan, F.Liu, H.J.Cao, H. Zhang. (2002) A decision-making framework model of cutting fluid
selection for green manufacturing and a case study, Journal of Materials Processing Technology
129 pp. 467-470.

Tyagi M, Kumar P, Kumar D (2015) Analysis of interactions among the drivers of green supply
chain management. Int J Bus Perform Supply Chain Model 7:92-108

Saade R, Thoumy M, Sakr O (2019) Green supply chain management adoption in Lebanese
manufacturing industries: an exploratory study. Int J Logist Syst Manag 32:520-547

Sinaga O,Mulyati Y, Darrini A et al (2019) Green supply chain management
organizational performance. Int J Supply Chain Manag 8:76-85

United Nations (1992) United Nations framework convention on climate change.
http://unfccc.int/resource/docs/convkp/conveng.pdf.

Vanalle RM, Ganga GMD, Godinho Filho M, Lucato WC (2017) Green supply chain
management: an investigation of pressures, practices, and performance within the Brazilian
automotive supply chain. J Clean Prod 151:250-259

Wang, H. et al. (2016) ‘Corporate Social Responsibility: An overview and new research
directions’, Academy of Management Journal, 59(2), pp. 534-544. doi:10.5465/am;.2016.5001.
Zhu Q, Sarkis J, Lai K (2007) Green supply chain management: pressures, practices and
performance within the Chinese automobile industry. J Clean Prod 15:1041-1052

Zhu Q, Sarkis J, Lai K, Geng Y (2008) The role of organizational size in the adoption of green
supply chain management practices in China.
Corp Soc Responsib Environ Manag 15:322-337

Zhu Q, Sarkis J, Lai KH (2012) Examining the effects of green supply chain management
practices and their mediations on performance improvements. Int J Prod Res 50:1377-1394.
https://doi.org/10.1080/00207543.2011.571937

21



	Introduction
	Environmental Impact of Manufacturing
	What is Green Manufacturing?
	Importance of Green Manufacturing
	Reasons to Pursue Green Manufacturing
	Regulatory Pressure
	Economic Incentives
	Competitive Advantages

	Steps to Pursue Green Manufacturing
	Strategising the Green Manufacturing Process
	Lean manufacturing
	Lean manufacturing is a systematic approach focused on the elimination of waste within production processes, enhancing efficiency and productivity.  By emphasising concepts such as Just in Time (JIT), lean manufacturing minimises excess inventory and ...
	Environmental Management Tools

	Limitations of the Green Manufacturing Process
	Developing Economies and Green Manufacturing
	The Case of Jordan

	References

