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Abstract:

In the past few years, the world has witnessed rapid and unprecedented development in all areas
of life, especially the fields of basic and applied sciences, the most prominent of which are
production techniques and raw materials, represented by modern production methods and raw
materials; Which led to the development of generations of products that are still under their
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shelf life, because these modern generations bear the digital character and the feature of
intelligence; Which led to the end of the life cycle of previous generations, despite being usable,
and performing their basic functions efficiently. This is considered a huge waste of resources
of all kinds, as well as harming the environment, especially in light of the global trend towards
sustainability.

As the industrial designer is one of the stakeholders of the system of adding products to the
world markets; He takes upon himself to find appropriate solutions to keep pace with the rapid
replacement of products with the least possible economic and environmental damage.

The research aims to determine the role of the industrial designer in reducing the economic and
environmental damage resulting from the rapid replacement of products through:

1- Proposing a set of solutions that would increase the useful life of the products, and renew the
use of previous products whose life cycle has already ended.

2- Develop new design considerations that serve as a guide for industrial designers to design
products with a long and renewable life, and these considerations are added to the recognized
basic design requirements and considerations.

The research followed the deductive approach, and its results came with a proposal for a set of
solutions that are activated during the entire life cycle of the product leading to the reduction of
its rapid replacement, in addition to developing design considerations aimed at designing
products with a long useful life, and also characterized by the possibility of reusing them again
in a new function.
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Innovation management; innovation management techniques and tools; innovation
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Improvement Process and Results
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Life Cycle Stage Example Design for Environment Goals

+ Reduce the use of raw matenals.

» Choose plentiful. renewable raw materals.

» Eliminate toxic matenals.

» Increase the energy efficiency of maternial extraction processes.
» Reduce discards and waste.

Maternals

+ Increase the use of recovered and recycled materials.
» Reduce the use of processing materials.

+ Specify process matenials that can be fully recovered and recycled.
Production » Eliminate toxic process materials.

» Select processes with high energy efficiency.
+ Reduce production scrap and waste.

» Plan the most energy-efficient shipping.
L » Reduce emissions of the transport.
Daistribution i . . :
« Eliminate toxic and dangerous packaging materals.
+ Eliminate or reuse packaging.

» Extend useful product life.

« Facilitate use of products under the intended conditions.

Use : 2k !
+ Enable clean and efficient servicing operations.

» Eliminate emissions and reduce energy consumption durning use.

» Facilitate product disassembly to separate matenals.

R « Enable the recovery and remanufacturing of components.
ecovery i A :
= + Facilitate material recycling.

» Reduce volumes for incineration and landfill deposit.
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Step 2: Identify potential environmental impacts
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* How much, and what types of plastic will be used?
* How much, and what types of additives will be used?
* How much, and what types of metals will be used?
Sl * How much, and what other types of matenals will be used (glass,

ceramics etc.)?
» What 15 the environmental profile of these matenals?
* How much energy 15 will be required to extract these matenals?
» Which means of transport will be used to procure them?
* How many. and what types of production processes will be used?
* How much. and what types of auxiliary matenials are needed?
Production * How high will the energy consumption be?
* How much waste will be generated?
+ Can production waste be separated for recycling?

* What kind of transport packaging. bulk packaging and retail
Distribution packagzing will be used (volumes, weights, matenals, reusability)?

* Which means of transport will be used?

» How much, and what type of energy will be required?

* How much, and what kind of consumables will be needed?

« What will be the techmical lifetime?

Use * How much maintenance and repawrs will be needed?

* What and how much auwxihary matenals and energy will be
requured’

» What will be the aesthetic lifetime of the product?

* How will the product be disposed?

* Can the product be quickly disassembled using common tools?

Recovery * Will the components or matenials be reused?

* Can reusable components be disassembled without damage? What
matenals will be recyclable?

+ Will the matenials be identifiable?
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Step 3: Select DFE guidelines
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Design for Environment
Guidelines

Matenals

Sustamnability of resources

* Specify renewable and abundant
* Specify recyclable and/or recycled

» Specify renewable forms of energy*.

resources¥®.

matenals*®.

Healthy inputs and outputs

* Specify non-hazardous materials*.
* Install protection against release of

* Include labels and mstructions for

pollutants and hazardous substances.

safe handling of toxic matenals*.

Production

Minimal use of resources in

production

* Employ as few manufactunng steps
* Specify matenals that do not requuire
* Minimize the number of

* Specify hghtweight matenals and

as possible®.
surface treatments or coatings*.
components¥*.

components*.

Distmbution

Minimal use of resources i
distnbution

* Mimmize packagme.
* Use recyclable and/or reusable

» Employ folding, nesting. or

* Apply structural techniques and

disassembly to distnbute products in
a compact state.

matenals to mimmimize the total
volume of matenal

Efficiency of resources dunng use

* Implement default power down for

* Use feedback mechanisms to indicate

* Implement mtwitive controls for

subsystems that are not in use.

how much energy or water are being
consumed.

resource-saving features.

Appropnate durability

» Consider aesthetics and functionality

* Facilitate repair and upgrading.
* Ensure minimal maintenance.
* Mmimize failure modes.

to ensure the aesthetic life 15 equal to
the techmical hife.

Recovery

Disassembly, separation, and
punification

* Ensure that joints and fasteners are

* Specify joints and fasteners so that

* Ensure that incompatible matenals
are easily s@ted*.

easily accessible®.

they are separable by hand or with
common tools¥.
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Step 5: Assess the environmental impacts:
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Step 5: Assess the environmental impacts:
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Step 6: Refine the product design to reduce or eliminate the environmental
impacts:
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