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ABSTRACT

In line with the significant shift of the global manufacturing practice towards a more
sustainable direction, a myriad of frameworks and design tools were developed to
provide support to the designers during the product design process. The main goals
of the frameworks and tools, ideally, are to incorporate beneficial attributes into a
product based on the interests of three pillars of sustainability, namely social,
economy and environment. Nevertheless, the literatures studied revealed that most
of the frameworks and tools do not cover the sustainability dimensions holistically
and simultaneously as an integral part of the design strategy. Besides that, it was
found that the product design practices in manufacturing barely integrate the
principles and values of Islam commercially, despite Islam being a holistic religion
and is applicable in any area of life.

The primary goal of this study is to develop a design tool that could work
effectively in the design process to consider a more holistic horizon of sustainability
based on an Islamic perspective. As a foundation, a framework of Sustainable Product
Design was developed by integrating the elementary elements derived from Magasid
Shari’ah and Islamic values pertaining to the sustainability concept and product
design into the conventional framework. Subsequently, based on the integrated
framework, the ideal product attributes were derived which represent the product's
quality dimensions from Islamic perspective. Finally, a new design tool named the
ENRICH Tool was successfully developed, comprising six processes, namely
Eliminate, Nourish, Readapt, Infuse, Create and Harmonise. The tool works as a
cyclical process and can be easily integrated into the typical design process. The
design tool was applied in three case studies of design projects, involving different
products namely a domestic food waste recycler, a walking aid (simulation approach)
and a chapter in a Physics textbook (non-technical product). Based on the Quality
Index (QI) comparisons, the results for Case Studies One and Two showed an
improvement in designs, respectively, by around 35% (compared to the concept design)
and 11% (compared to the final design of DFSS). In Case Study Three, 80% of the 24
questionnaires on the perceptions of the end users on the developed integrated Physics
chapter recorded high mean scores of 4.0 and above. The results, therefore, reflect the
viability of the ENRICH Tool in the case studies and prove its effectiveness in
improving the quality, values and sustainability attributes of the products.

The integrated Sustainable Product Design framework and the ENRICH Tool,
which were developed based on the Islamic perspective, could offer alternatives in the
design strategy for sustainable product development. The ENRICH Tool could
support the industrial product designers effectively in developing a more sustainable
product. As a result, it would benefit stakeholders which include the consumers,
manufacturing players, government agencies, tax payers as well as the environment,
either directly or indirectly. In addition, this attempt could inspire academics and
researchers to expand the study on the incorporation of Islamic approach in
manufacturing practices particularly in industrial product design. Nevertheless, this
endeavour is still at the infancy stage, therefore, further works need to be carried out
to improve the developed integrated framework and design tool.
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CHAPTER ONE

INTRODUCTION

1.1 BACKGROUND OF THE STUDY

In manufacturing, the product design stage is where most aspects, criteria, parameters
and constraints are taken into account. The aim is to produce the best design
specification out of available resources, financial budget and time constraint in the
company as well as external requirements such as government policies and
regulations. In other words, most of critical decisions about a product are made in the
design stage. By executing the right strategy and effective methods, successful new or
improved products could be produced. These can eventually be translated into
increase in customers, sales, profits and market share. On the contrary, mistakes and
weaknesses in the design stage may produce more product defects in the production
stage and result in poor quality products in the market that can lead to a decrease in
customer satisfaction and loyalty. This, as a result, will contribute to a significant
increase in wastes and financial losses that eventually reduces the competitive edge of
the company. Moreover, other consequences such as adverse social and environmental
impacts may also be generated.

In order to support manufacturers especially the design teams to execute an
effective strategy and make the right decisions in product development, a number of
design tools are normally employed. The function of a design tool, basically, is to ease
in the efforts of enhancing the quality attributes of a product, for instance, its
performance, reliability and safety as well as to save associated costs by reducing

overdesign, lead time, materials and wastes. Incidentally, most of the design tools are



developed based on certain interpretations of quality and specific design goals aimed

to incorporate the quality characteristics into a product by means of design.

1.1.1 The Impact of Manufacturing Activities Globally

Globally, the manufacturing sector continues to massively grow and contribute to the
social well-being and economic expansion of many countries. Just about every day, a
variety of new products from various sectors such as automotive, electrical and
electronics, home appliances, telecommunication, textile, food, education and so on
are introduced into the market. The products have immensely benefited people in their
daily lives by improving the way they move, communicate, learn, work and do
business. The never-ending demands and expectations of people due to continuous
increase in population and technology advancement, therefore, generate evergreen
product-oriented business, locally and internationally.

Nevertheless, due to people’s ignorance, uncontrolled and ineffective
manufacturing activities have contributed many adverse impacts unto society and the
economy, and particularly to the environment. For instance, unreliable products may
have failed, causing accidents, injuries or death, while the high volume of waste which
were generated during production now requires millions of dollars for safe disposal.
The adverse impact of manufacturing on the environment, meanwhile, has been
noticeably neglected for decades. The massive depletion of natural resources, increase
in global warming, climatic changes and pollutions are great examples on how
inefficient manufacturing activities may threaten our lives and the balance of the
ecosystem. The growing global problems reflect the weaknesses of the frameworks
and strategies designed by stakeholders and players in the implementation of

Sustainable Manufacturing in terms of their comprehensiveness and effectiveness.



1.1.2 The Trend of Product Design and Design Tool

Product design involves either development of an entirely new product or
improvement of an existing product that offers new or additional benefits to the
customers. Effective product design strategy is essential for manufacturers in striving
to keep up with the changes and trends in the marketplace to ensure their future
successes. In this regard, enhancement in quality is an inevitable objective in product
design. In other words, product design and quality are interrelated and inseparable. In
fact, product design and design tools have been evolving along with the change in
how quality was defined and interpreted in manufacturing.

In the 1990s, Sustainable Manufacturing has been introduced in order to cope
with the environmental impacts due to excessive manufacturing activities (Ocampo &
Ocampo, 2015). In this regard, another requirement related to the environment has
been put into enormous attention in product design. As a result, various design tools
such as Ecodesign and Design for Environment (DfE) have been established and
introduced into the industry. However, from the sustainability and holistic perspective,
most design tools do not integrate sustainability benefits comprehensively and
optimally into a product throughout its entire lifecycle. This deficiency in the design
process, as a result, contributes significantly to the adverse impact of manufacturing

on the social, economic and environmental levels.

1.1.3 The Need to Infuse Islamic Perspective in Manufacturing Practice and
Product Design

Islam is a comprehensive, universal, flexible and ever relevant religion. Even though
Islam was introduced through Prophet Muhammad S.A.W. more than 1400 years ago,

the principles, guidance and values of Islam continue to be adapted in various sectors
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