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ABSTRACT

Sustainability has been widely discussed from different points of view. Manufacturing is contributing 
a critical part of noncompliance to environment and human rights in the modern society. While a lot 
of companies are seeking strategies to either promote corporation image or stimulate employees’ work 
passion, most of research and guidelines are focusing on how to measure the sustainability based on 
the cases from big firms. Most of manufacturing firms are medium and small sized; they are searching 
for a comprehensive and systematical way to implement sustainability practice step by step without 
using very experienced professionals. This chapter is supplying a systematic framework for firms to 
achieve sustainability in manufacturing environment with the widely used problem solving tool Six 
Sigma. Inexperienced professionals will be able to implement the sustainability practice from defining 
problems to achieving leadership in sustainability. It illustrates how to customize the framework content 
based on individual needs.

INTRODUCTION

Sustainability has been widely discussed from different points of view. As one of the most important parts 
of Sustainable Supply Chain, Sustainable Manufacturing is inheriting the genes of Sustainable Supply 
Chain Management. Among all the activities along supply chain, manufacturing has been considered 
as one of the biggest contributors for environmental pollutants and work-related injuries. Especially the 
work environment of the manufacturing plants in the developing countries is receiving lots of criticism. 
Besides, companies across the world are facing the increased cost in materials, energy, and compliance 
coupled with higher expectations of customers, investors and local communities (Wyckoff, 2005).

Except the needs to achieve the sustainable manufacturing environment, there are also plenty of 
benefits that have been observed. For example, a 2010 survey of UK-based manufacturing SMEs shows 
that 56% are already investing in low-carbon technologies and strategies. The global market for low-

Using Six Sigma to Achieve 
Sustainable Manufacturing

Min Zhang
Concordia University, Canada



267

Using Six Sigma to Achieve Sustainable Manufacturing
﻿

carbon products is already estimated to be worth over USD 5 trillion and growing. Also, the sustainable 
manufacturing companies are receiving higher financial benefits and better company reputation than 
those who are facing profound sustainability problems (Wyckoff, 2005).

In order to help companies to achieve sustainable manufacturing environment, there should be flexible 
and comprehensive framework to help companies who are new into this area to understand their current 
situations and find corresponding solutions while still can be controlled and improved in a continuous 
behavior. Most of the articles or handbooks are giving emphasize on how to measure sustainability, while 
there are rarely comprehensive work routine for a company to start achieving sustainable manufacturing 
from zero.

Six Sigma as a problem-solving tool has been widely used for different sectors to achieve higher 
performance in an organization. It supplies a comprehensive framework to solve any critical problems, 
especially there are a lot of tools can be used.

The combination of Six Sigma and Sustainable Manufacturing can give any organization a systematic 
framework with abundant tools to make changes to current manufacturing environment in order to achieve 
sustainability goals. Due to the flexibility and various tools that can be used, different organization can 
customize its own specific execution routine based on their own resources and vision. It won’t restrict 
to any industry, and it can be also applied to others when the detailed industry information is supplied.

This chapter is contributing to the hot topic related to sustainable manufacturing while it can still be 
very practical and easy to implement.

The research and work practice mentioned in these literatures are putting a lot of efforts on the 
concepts of sustainable manufacturing and the measurement methods that can be used to measure the 
performance of sustainability.

While for a lot of organizations, it is necessary to understand how to align these separate concepts, 
tools together to successfully achieve sustainable manufacturing from zero. There needs systematical way 
to help organizations to execute sustainable manufacturing from understanding to real implementation.

At the same time, a lot of measurement metrics that have been mentioned in different literatures are 
not feasible for small and medium sized organizations to really collect the data, such as carbon dioxide 
emission. It will be helpful to get comprehensive summary and validation of these metrics for more 
suitable usage.

What’s more, sustainability includes broad range of topics and requirements, in reality not everything 
can be achieved at the same time. The sequence and interaction of these three factors should be fully 
investigated to understand the work priorities under different circumstances.

The research objectives are summarized below:

•	 How do organizations be aware of sustainability?
•	 What are the proper metrics for sustainable manufacturing?
•	 How can organizations analyze sustainability problems?
•	 How can organizations improve sustainability performance?
•	 How can organizations achieve leadership?

The contribution and differences of this study compared with previous research are also categorized 
as below:



 

 

27 more pages are available in the full version of this document, which may

be purchased using the "Add to Cart" button on the publisher's webpage:

www.igi-global.com/chapter/using-six-sigma-to-achieve-sustainable-

manufacturing/241338

Related Content

An Interdisciplinary Inquiry Into Sustainable Supply Chain Management
Fern D. Kaufmanand M. Ali Ülkü (2018). Handbook of Research on Supply Chain Management for

Sustainable Development (pp. 1-17).

www.irma-international.org/chapter/an-interdisciplinary-inquiry-into-sustainable-supply-chain-management/203956

Logistics Bottlenecks: Port congestion, Shipping Delays, and the Inflationary Effects of

Transportation Challenges
Frank Ijem Ojadiand Sheneni Felix Maiyaki (2025). Supply Chain Disruptions and Impact on Global Inflation

(pp. 115-136).

www.irma-international.org/chapter/logistics-bottlenecks/382465

Energy Management System for Domestic Electrical Appliances
Kuo-Ming Chao, Nazaraf Shah, Raymond Farmerand Adriana Matei (2012). International Journal of

Applied Logistics (pp. 48-60).

www.irma-international.org/article/energy-management-system-domestic-electrical/74731

Supply-Side: Mapping High Capacity Suppliers of Goods and Services
Brenner Lopes, Luander Falcãoand Thiago Canellas (2020). Supply Chain and Logistics Management:

Concepts, Methodologies, Tools, and Applications  (pp. 1246-1264).

www.irma-international.org/chapter/supply-side/239326

Integrating City Logistics Strategies With Resource-Based Theory for Sustainable Urban

Logistics
Filiz Mzrak (2024). Strategic Innovations for Dynamic Supply Chains (pp. 216-246).

www.irma-international.org/chapter/integrating-city-logistics-strategies-with-resource-based-theory-for-sustainable-urban-

logistics/344333

http://www.igi-global.com/chapter/using-six-sigma-to-achieve-sustainable-manufacturing/241338
http://www.igi-global.com/chapter/using-six-sigma-to-achieve-sustainable-manufacturing/241338
http://www.irma-international.org/chapter/an-interdisciplinary-inquiry-into-sustainable-supply-chain-management/203956
http://www.irma-international.org/chapter/logistics-bottlenecks/382465
http://www.irma-international.org/article/energy-management-system-domestic-electrical/74731
http://www.irma-international.org/chapter/supply-side/239326
http://www.irma-international.org/chapter/integrating-city-logistics-strategies-with-resource-based-theory-for-sustainable-urban-logistics/344333
http://www.irma-international.org/chapter/integrating-city-logistics-strategies-with-resource-based-theory-for-sustainable-urban-logistics/344333

