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Abstract - The goal of present paper is to get better competitiveness in the foundry industry by developing and empirically 
testing a trial product, grounded-theory model to forecast environmentally sustainable practices (e.g., recycling, reduction of 
resource usage, training and education, etc.) which lead to competitive outcomes (e.g., decreased cost, increased quality, 
increased sales, etc.). Attributable to recycling of metals, most foundries have considered themselves as a part of the green 
technology before the term “green’’ was even coined. The foundry industry handles large quantities of processed waste 
materials and has the potential to emit large quantity of carbon dioxide and other pollutants in atmosphere. This large 
pressure not only forces foundry industries to be more ecologically sensitive but also offers a huge opportunity to do 
research in sustainable industry development. It is extensively accepted that green technology is one approach; industries 
could adopt to be sustainable. This paper proposes an move toward on how Green Technology can support the development 
of sustainable foundries; it will be helpful to understand “How we can become a practical green foundry industry”. This 
study will contribute in providing advice to manage and improve the GT practices to meet the needs of the foundry 
industries.  
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I. INTRODUCTION 
 
The Process of casting in the last few years has 
increased clearly from 2009 to 2010 process of 
casting has been increased by 13.7 %. In 2007 94.4 
million tons of metal was casted, which is far greater 
in quantity than metal casted in 2008 and 2010. 93.5 
million tons and 91.4 million tons of metal were 
casted in 2008 and 2010 respectively. Out of 36 
countries, main casting producers in the world, in 4 
countries only the casting production in 2010 was 
lower than in 2009 (Canada, Norway, Serbia and 
Slovenia). Whereas Taiwan and Brazil had the 
highest production increase in this period, being 42 % 
and 41 %, respectively.10 countries, the largest 
casting producers in the world produced in 2010 
approximately 88 % of casting, having the same 
participation in the global production as in 2009. The 
largest casting producers in the year 2010 were: 
China, India, USA, Germany, Russia, Brazil, South 
Korea, Italy and France. 
The importance of integrating sustainability with 
manufacturing and design, along with other 
objectives such as function, competitiveness, 
profitability and productivity has already been 
pointed out. The necessity of utilizing appropriate 
tools like design for environment, life cycle 
assessment and other environmentally sound 
practices that are aware of the entire life cycle 
process and product has been highlighted. It is likely 
that sustainability and environmental stewardship will 
be important considerations in manufacturing and 
design in the future and are likely to influence the 
main priorities for advanced manufacturing 
operations and technologies. Designers and 
manufacturing decision makers who adopt 

sustainability should focus and establish a sustainable 
culture within companies which are more prone to be 
successful in enhancing design and manufacturing.  
Sustainability is an increasingly essential requirement 
for human activity, making sustainable development 
a key objective in human development. SD is the 
view that social, economic and environmental 
concerns should be addressed simultaneously and 
holistically in the development process. The foundry 
industry is the major contributor in pollution among 
all other industries in India. At present only few 
foundries in India have pollution controllable system. 
Most of these casting industries use cupola furnace 
that emits gases namely carbon dioxide, carbon 
monoxide, nitrogen dioxide, sulphur dioxide, 
suspended particle matter, dust and ash. Though, 
emission from single furnace is not considerable but 
it has huge impact if much such type of furnaces 
located in particular area. An inclusive studies on the 
type of gas emitted, rate of gases and amount of 
pollution cause from furnace is essential before 
design any emission controlling system.  
Green Technology (GT) is a term used to describe 
technological practices that do not harm the 
environment during any part of the manufacturing 
process. It emphasizes the use of processes that do 
not pollute the environment or harm consumers, 
employees, or other members of the community. GT 
also stresses on reducing parts, rationalizing 
materials, and reusing components, to help make 
products more efficient to build.  
It highlights the road map of the company for 
achieving performance improvement through GT 
implementation and its impact on organizational 
performance. It also points out strengths and 
weaknesses of GT implementation practices and 
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overall performance using developed research 
instrument. The developed research instrument has 
been validated. It can be used by other manufacturing 
companies practicing GT initiatives. The study 
highlights the weak areas which can be used as 
possibilities for the company to improve its GT 
implementation and overall business performance. 
However, it should be noted that even its strong areas 
are not at all perfect as indicated by marks scored by 
respective items; they still have room for 
improvement. Strong and average areas are just a 
relative sense compared with the company’s weak 
areas, though weak areas should receive more 
attention. The weak areas of the company’s GT 
implementation can be used by the company to 
formulate improvement plans. The various 
performance indicators show remarkable 
improvement over the years. The company has 
achieved both tangible and intangible benefits by 
practicing this approach.GT approach can be used to 
Benchmark Company’s continuous improvement, 
self-assess their quality improvement efforts and 
measure their progress over time. Through this, 
company can quickly identify which areas urgently 
need improvement. Thus, resources can be allocated 
more sensibly. The results obtained from the 
implementation of GT initiative were encouraging for 
the organizations, and also substantiated the model. 
The organizations also benefited through the 
improvement in various areas and because of GT 
implementation the organizations have continuously 
improved their performances. In the process the 
organizations received appreciations from their 
customers and also gained significant benefits 
through GT implementation.  
Measuring sustainability is an essential practice and 
major determinant for setting plans for improving 
sustainability of manufacturing plants. There is a 
need for developing indicators measuring 
sustainability and which are simple to implement and 
interpret. The majority of developed indicators 
consist of a large number of indicators and causes 
ambiguities to manufacturers as which indicator to 
use in addition to the difficulties in data collection 
especially in developing countries. The proposed 
framework for measurement of sustainability of 
manufacturing facilities is based on a three level 
hierarchy covering the three dimensions of 
sustainability: economy, environment, and society. 
The proposed model is characterized of its simplicity 
and ease of implementation, since it relies on data 
readily available in the plant.  
 
II. LITERATURE REVIEW 
 
In recent decade, there has been increased pressure on 
manufacturing companies to think beyond the 
economic benefits of their process and products and 
consider the environmental and social affects. Toxic 
wastes and acid precipitation created by foundry 

industry are causing crisis for thousands of 
communities around the world. Even more ominous, 
global crises such as ozone depletion, greenhouse 
warming, deforestation and the loss of biodiversity 
are in one way or another rooted in corporate 
products and production systems. These 
environmental problems are sounding an alarm for 
the public. People are concerned about environmental 
degradation and worried about the continued 
functioning of the Earth's natural systems. The 
environmental liabilities are leaving behind for the 
next generation may be more than they can handle. 
To address these concerns new economic and 
organizational concepts and practices. Sustainable 
development is a response to the ecologically 
destructive industrialization of the past. Sustainability 
has been applied to many fields, including 
engineering, manufacturing design and economy.  
Deanna J. Richards(1994) in stresses on various CSFs 
of environmental conscious manufacturing viz. 
meeting customers’ needs, environmental tradeoffs, 
reuse, recycle LCA, green design, disposal etc. B. 
Menguc and L. K. Ozanne includes environmental 
benchmarking and measurement, effective 
groundwork, cross-functional coordination, 
environmental database, supplier involvement, 
environmental policy/ legitimation. Three other 
factors emerging with relatively low variance were 
top management support and involvement, product 
experimentation, and environmental coordinator. 
M.A.Rehman and R.L. Shrivastava (2011) identified 
nineteen measures of GM includes Top management 
commitment, Need and role of employee team 
responsible for GM ,Green process/practices ,Green 
design ,Green purchasing/marketing ,Green 
packaging, Green transportation ,Green supply chain 
management GSCM ,Reverse logistic ,Reduce 
/remanufacture/recycle (3R) etc.  
Paul shrivastava, stuart hart identified seven critical 
factors and more than 45 performance measures of 
TQM. Including Top management commitment; 
quality measurement and benchmarking; process 
management, product design, employee training and 
empowerment, supplier quality management, 
customer involvement and satisfaction.  
Pius Achanga, et.al (2006)  identified several critical 
factors that determine the success of implementing 
the concept of lean manufacturing within SMEs that 
includes leadership, management, finance 
organizational culture and skills and expertise.  
P. Christmann Identify CSFs of TQM in hongkong 
industries .through literature review identifies seven 
factors and 38 elements including management 
commitment, customer satisfaction, continuous 
improvement etc.  
Cathy A. Rusinko recommended specific 
performance measures by listing seven factors 
identified as the key elements of Green 
manufacturing through reliability and validity 
analyses top management commitment to 
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environmental management, total involvement of 
employees, training green product/process design, 
supplier management, measurement, and information 
management. According to Wee and Quazi, there is a 
need to focus on environmental issues for improving 
the performance of organizations. 
R. Masike, M.J. Chimbadzwa have give solution for 
pollution caused by cupola furnace, According to him 
cleaner production can maximize efficiency of 
furnaces but there are many barriers towards cleaner 
production. His study conclude that the foundry 
industry “Could not ensure proper utilization of 
energy and the control of emission” 
Schurmann and W. Hein in his work emphasis on 
implement of environment management system 
(EMS). According to his view point foundry with 
new technology might not have improve performance 
also organization need experience and educated 
workers to operate these technology. Thus foundry 
should have EMS to train work force and introduce 
the new technology and its benefits moreover this 
EMS impose and follow environment rules and 
regulation. 
 
The GM includes comprehensive meanings. Firstly, 
the concept of 'manufacture' relates to the total life 
circle of product. So the 'manufacture' here is a 
generalized concept. Secondly, the environmental 
problems relate to every counts of the manufacture 
process. So many relevant concepts such as green 
design, ecological process planning, green 
manufacture and so on are brought out. Thirdly, GM 
is a complicated system engineering problem. It 
needs to be surveyed from the view of system 
engineering. Finally, the real meaning of GM is a 
kind of sustainable development in the field of 
modern manufacturing. So GM is the only solution of 
sustainable development and it is also the enterprise's 
responsibility for the society.  
Green manufacturing (GM) is a term used to describe 
manufacturing practices that do not harm the 
environment during any part of the manufacturing 
process. Then, the views of Spanish companies on 
sustainable development are presented, based on the 
responses of a questionnaire survey. Further, these 
results are compared to a similar international study 
conducted by the American Management 
Association. The obtained results suggest that 
business strategy, values and top management 
support are essential enablers for realizing 
sustainability, whereas the primary challenges are 
problems with measurement and lack of customer 
demand. The results clarify the companies’ current 
state and expectations with regard to sustainable 
development and are expected to assist both the 
industry and the academia on the way towards global 
sustainability.  
Sustainable development is a term applied to 
economic and social development that allows meeting 
the needs of present without compromising the ability 

of future generations to meet their own needs. 
Sustainable development consists of three structural 
pillars, economical, social and environmental, and 
can be characterized by the social objectives, trying 
to realize a society based on the equitable distribution 
of natural resources; the voluntary acceptation of 
ecological limitations; and the search for economic 
efficiency. In brief, the concept of the sustainable 
development looks for an unrestricted development 
that respects the environment and moreover be 
economically possible summarizes 
As stated in the previous section, sustainable 
development pursues its objectives through three 
distinct branches: social, economic and 
environmental. Brundtland report, socio economic 
report by United Nations in 1983, details the main 
objectives of sustainability. From the social 
perspective, the fundamental objective of sustainable 
development is to meet human needs. For some, this 
entails constraints to consumption and giving up 
consumption levels that everyone cannot reasonably 
aspire. Also, population control may be required in 
the economically weak countries who cannot afford 
any reduction in per-capita resource use. In terms of 
economic objectives, economic growth is required in 
areas where the basic needs are not met. Finally, from 
the environmental perspective, development should 
not cause danger to natural systems that sustain life 
on the Earth: the atmosphere, water, soil and living 
beings. Environmental constraints have to be imposed 
to preserve the carrying capacity of the Earth, and the 
use of non-renewable resources should be as efficient 
as possible.  
For companies, sustainable development and related 
practices can provide competitive advantages such as 
better recruitment and retention of employees, cost 
savings, and improved corporate image and relations 
with stakeholders and financial returns. Furthermore, 
sustainable manufacturing can open up a wider 
market in which to operate, and hence provide 
increase in sales and revenue and in number of 
customers. Additionally, it can conserve energy and 
reduce waste resulting in reduced costs for a 
company. Finally, at a more general level, sustainable 
development and related practices also reduce the risk 
of natural disasters such as climate change by 
checking atmospheric emissions.  
Frameworks and practices for sustainable 
manufacturing have been proposed and investigated. 
For example, a framework was developed by the 
Organization for Economic Co-operation and 
Development (OECD) to accelerate sustainable 
industrial production by diffusing knowledge, 
facilitating benchmarking of products and production 
processes, and promoting eco-innovation, 
development of new technological and systemic 
solutions to global environmental challenges. 
Business generally seeks to reconfigure physical, 
human, information and financial resources so that 
the financial resources exiting the system are larger 
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than those that enter. Sustainability requires that 
corporations satisfy social and environmental 
objectives or constraints while undertaking this 
reconfiguration. 
 
III. GREEN TECHNOLOGY IN FOUNDRY 
 
G. Gigante presented this term in very general 
manner, that how can we become a practical green 
foundry industry. He has given very simple six-step 
method to achieve continuous improvement.  
1. Audit  
2. Benchmarking  
3. Possible solution/Reduction  
4. Prioritize projects  
5. Implement the plan  
6. Measure the change  
 
Once we have achieved the focus to think green in all 
aspects of our industry, we are open to the 
possibilities that were only waiting for us to seize 
them. This focus, along with the pragmatic 
application of existing technology, will guarantee that 
the foundry industry is recognized as a sustainable 
leader by other industries and the public.  
 
IV. DATA INTERPRETATION METHODS 
 
There has been a reformed focus on the impact of 
organizations and manufacturing on the natural 
environment. Progressively more, stakeholders 
including regulators, customers, shareholders, board 
members, and employees are asking or requiring 
organizations to be more environmentally responsible 
with respect to their products and processes. Cathy A. 
Rusinko has studied the relationships between 
specific environmentally sustainable manufacturing 
practices, and specific competitive outcomes in an 
environmentally important but under-researched 
industry, the U.S. commercial carpet industry. Carpet 
manufacturing is an important industry to study for 
several reason term “green”’ is ever before us. In 
addition to being under researched, carpet 
manufacturing has had a long history of heavy 
resource usage and environmental challenges. Study 
is carried out by taking sample from a number of 
different industries, or from one large industry that 
belongs to a relatively small group of industries with 
products and/or processes that present significant 
environmental challenges (e.g., chemicals, oil 
refining, wood/paper pulp, etc.)  
Minhaj Ahenad.A.Rehman, at all has highlighted 
road map of the company for achieving performance 
improvement through GT implementation and its 
impact on organizational performance. The case 
study helps in evaluating the company’s GT 
implementation and overall business performance. 
Depending upon the critical success factors and 
performance measure a validated research instrument 
of GT factors is developed. To do so, research 

instrument was administered amongst forty one 
employees in the companies respectively and their 
responses were analyzed. Using the data obtained 
from a survey of industries in India, the identified 
factors were subjected to appropriate statistical tests 
to establish reliable and valid model. Statistical 
computing package SPSS 17.0 for Windows was used 
for reliability and validity analysis. Author has also 
contributed for corroborating green manufacturing 
framework for SD, specifically for Indian foundry 
industries. They have extracted the factors of GT 
environment from field data, to evaluate the factors 
which have positive impact on the organizational 
performance indicator. A diagnostic instrument has 
been designed to test in Indian industries that have 
implemented GT. Using a thorough synthesis of the 
GT literature, twelve critical success factors and six 
performance measure of GT practices and their 
variables have been developed. The identified factors 
were subjected to appropriate statistical tests to 
establish reliable and valid model. The twelve 
Critical success factors are:  
1. Organizational Capabilities  
2. Green Design Initiatives  
3. Green customary Adaption  
4. Suppliers Management  
5. Technology improvement  
6. GT Planning  
7. Green Purchasing and Marketing  
9. Top Management Commitment  
10. Focus on customer need 
11. Green Disposal Initiatives  
12. Process Management  
 
CONCLUSION 
 
A lot of work has been carried out in the field of GT 
and sustainable development but still we have a lot of 
scope for further investigation. Green technology is 
very valuable asset for abating industrial waste and 
emission. Economical benefits and worthy out comes 
can be achieved from preventing waste. The aim of 
GT is to enable efficient use of resources and 
improve the environmental performance of foundry. 
The benefits of implementing GT at foundry were 
ascertained, these include;  
 
a) Reducing waste through efficient use of energy and 
raw materials. 
b) Enhancing productivity and increasing product 
yield through greater efficiency.  
c) Increasing profitability and quality of products. 
d) Reducing the risks of environmental accidents and 
avoiding regulatory compliance costs leading to 
insurance saving. 
 
From above we can conclude that Green technology 
is the step to move towards sustainable development. 
And it is an enhanced practice to achieve sustainable 
foundry.  
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It is concluded that more extensive research work and 
collaboration is needed to improve understanding of 
sustainability in manufacturing and design and 
enhance technology transfer and applications of 
sustainability. 
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