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1. INTRODUCTION

To develop solutions for a brighter future, sustainability must be intertwined with innovation and
development. Using sustainability as a guiding principle is vital in research and development (R&D).
Sustainable development, as defined by the United Nations, involves meeting the needs of the present without
compromising the ability of future generations to meet their own needs.

R&D activities often have direct or indirect impacts on the environment and society. By integrating
sustainability into R&D practices, we can protect essential resources for current and future generations,
advance social and economic equity, and contribute to global efforts to combat climate change and protect
biodiversity.

2. INTEGRATING SUSTAINABILITY IN R&D

Our industrial economy is currently rooted in a linear model of
K J resource consumption that follows a ‘take-make-dispose’ pattern.
m Companies extract materials, apply energy and labour to
C manufacture a product, and sell it to an end consumer—who then
Q discards it when it no longer serves its purpose.

Even if there has been a lot of individual and institutional measures
taken to improve resource efficiency, our current system, based on
consumption of resources, entails significant losses all along the
value chain.
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Figure 1. Plastic wastes. Source: https.//sensiba.com/resources/insights/the-importance-of-
sustainability-in-rd/

How do we change this?

New solutions supported in integrating sustainability criteria in research and development of new products
and processes.

The triple bottom line is a concept that measures business success not only in terms of financial
performance (the traditional “bottom line”) but also in terms of social and environmental performance.

The three “bottom lines” of the triple bottom line are people (social), planet (environmental), and profit
(economic). people, planet, profit framework

In this sense, this can be seen as a more holistic approach to sustainable business, as it emphasizes that social
and environmental considerations are not separate from economic considerations but are interconnected and
should be considered together.
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Figure 2. People, Planet, Profit framework. Source: https://jdmeier.com/people-planet-profit/

New materials, processes and products are developed supported on R&D procedures. The integration of
Sustainability as a major criterion and a basic purpose in R&D processes is essential to obtain gradual and
disruptive gains in Sustainability, considered in its main pillars: Planet, People and Profit.

Prioritizing sustainability in R&D and innovation is a way to maximize the sustainability of products and
offerings while minimizing costs, resources, and labour.

To maximize the probability of success, firms should take these critical considerations into account:
Assess sustainability in the concept design phase — not after

Establish harmonized processes to optimize the product simultaneously for function, usability, value, and
sustainability.

= |tiscrucial to broaden the scope of sustainability and better integrate it into the R&D phase of product
development, rather than addressing it as an afterthought.

= Companies must go beyond merely developing products which are more sustainable when in use;
additionally, organizations must also improve the sustainability of how they source, manufacture,
distribute and sell products.
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The development of a sustainability strategy implies the use of a holistic approach inside the company evolving
different departments and integrating information and actions from procurement, operations, production,
customer service, sales, marketing, technology and equipment. This internal and external cooperation is
strategy oriented with project goals.

Integrating R&D with business units

Procurement Customer service

« What materials and providers can be used? « How wiill products/services be maintained?
« What alternatives exist? « What lifetime is achievable?

Opsrations “
« How wiill production and service be implemented? « How wiill choice of design affect sales?

« What activities and resources will be required? « Which sustainability trends offer opportunities?

« How do R&D choices align with overarching goals? « How will products/services affect reputation?

+« How can R&D learnings impact strategy? « What sustainability features are marketable?
+ What will be necessary to produce » What is possible in the near vs. long term?
sustainable products?
*« Which tech developments can improve
» How can production processes be redesigned sustainability of products/services?

to be more sustainable?

Source: L.E.K. research and analysis

Figure 3. Integrating R&D with Business units. Source:
https://www.lek.com/insights/sus/us/ei/make-products-more-sustainable-incorporate-
sustainability-fully-rd

3. INNOVATION MANAGEMENT SYSTEM

Integrating Sustainability in R&D implies also to be focused on efficiency and effectiveness but having in mind
that innovation prepares us for the future. Thus, the balanced combination of effectiveness, efficiency and
innovation will define sustained development.

The key question is how to become an innovative organization without compromising the efficiency,
effectiveness, revenue, margins, and profitability of the company.

The use of an Innovation Management System can better support R&D activities providing focus on
sustainability considering environment, social and economic goals.
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The innovation capabilities of an organization include the ability to understand and respond to changing
conditions of its context, to pursue new opportunities, and to leverage the knowledge and creativity of people
within the organization, and in collaboration with external interested parties.

An organization can innovate more effectively and efficiently if all necessary activities and other interrelated
or interacting elements are managed as a system.

An innovation management system guides the organization to determine its innovation vision, strategy, policy,
and objectives, and to establish the support and processes needed to achieve the intended outcomes.

Management system standards complement each other but can also be used independently.
ISO 56000 family of standards, includes several standards and the most relevant are:

= |SO 56000 Innovation management — Fundamentals and vocabulary provides essential background
for the proper understanding and implementation of this document.

= |SO 56002 - Innovation management — Innovation management system — Guidance.

= |SO 56003 - Innovation management — Tools and methods for innovation partnership — Guidance.

= |SO 56004 - Innovation management assessment — Guidance provides guidance for organizations to
plan, implement and follow-up on an innovation management assessment.

These standards are complementary and can be implemented together with other management system
standards, helping organizations to balance the exploitation of existing offerings and operations, with the
exploration and introduction of new offerings. Organizations can find a balance between innovation
management guidance and other management system standards.

According to ISO 56002 Standard the stages of an innovation management system are: Set Goals, Cooperation,
Evaluation of Ideas, Testing and Assessing Innovation Lifecycle. These stages assure that innovation is focused
on clear objectives that are in accordance with market context and that company’s resources of R&D are used
more effectively and minimizing waste of resources.
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Set Goals

" Evaluation of Ideas

Testing

Assessing Innovation
Lifecycle

Figure 4. Stages of an innovation management system according to ISO 56002 Standard. Source:
https://iso-docs.com/blogs/iso-concepts/innovation-management-iso-56002

Set Goals — Innovation begins with an objective or necessity. It can be trying something that was never
done before or finding the solution to a problem.

Cooperation — Create a culture of sharing information across teams so that everyone has access to all
relevant information when they need it.

Evaluation of Ideas — Once the ideas are framed, choose the best ones through brainstorming sessions.

Testing — Once the best ideas have been developed, it is time to put them into action to identify any pain
points.

Assessing Innovation Lifecycle — While executing an idea, closely monitor and set milestones to track
the progress. Any changes, if required, need to be implemented, or the ideas need to be stopped.
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4. RELEVANCE OF INNOVATION IN IMPROVING SUSTAINABLE PRACTICES

Integration of R&D and sustainability can be made according to the main strategic focus and objectives of the
company. To develop an integrated sustainable strategy companies should act improving sustainable
performances in:

= Process
=  Product

In process and product, R&D must act in accordance with company’s focus topics or materiality, for instance,
Greenhouse Gas emissions reduction, Circular Economy, Waste reduction, Water use reduction, Social
Compromises and others.

Integration of R&D and sustainability must act on Products, Materials and Technology seeking, less impact on
every stage of the life cycle od the product from selection of materials, provenience, manufacturing process
until it’s end of life taking into account social, environmental and economic aspects. Develop new sustainable
products, minimizing the environmental impact throughout the product's life cycle, without compromising
performance, functionality, quality, safety, ergonomics and costs.

D G

N\

Products Materials Technology

Figure 5. Products, Materials and Technology. Source: ctcp

Eco design can be defined as the integration of environmental aspects into product design and development,
with the aim of reducing adverse environmental impacts throughout a products lifecycle and should be applied
at an early stage. Regarding the specifics of the internal actions that need to be taken, eco-design is
fundamental because a correct design at the beginning will allow a product to be disposed of properly at the
end of its useful life.

Changing the supply of raw materials is the next step because using bio-based materials will reduce the impact
on other eco-systems much as the “reuse, recycle, recovery” of products already used can be re-introduced
into the market to favour a multi-loop model.
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Figure 6. Dimensions of the eco-design. Source: https.//www.greenshoes4all.eu/

Innovation must consider several critical aspects to develop new more sustainable products —we can consider
nine aspects: Design for sustainability, select low impact materials, Reduce materials and components usage,
Avoid potentially hazardous substances, Optimize Production techniques, Use low impact packaging.
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Figure 7. Critical aspects to develop new more sustainable products. Source: https://www.greenshoes4all.eu/

Innovation must also consider several critical aspects to develop new more sustainable products — the last
three aspects: more efficient distribution, optimise the use phase, optimise the end-of-life.

Optimise the use phase

Optimise the end-of-life

Figure 8. Critical aspects to develop new more sustainable products. Source: https://www.greenshoes4all.eu/

As part of the Circular Fashion Framework, has identified sixteen key principles to support a more circular and
sustainable fashion industry. These principles are an example of basic criteria to integrate sustainability with
research and development giving different options to an innovation management system in the development
of products and processes:

*  Principle 1: Design with a purpose
*  Principle 2: Design for longevity

*  Principle 3: Design for resource efficiency
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*  Principle 4: Design for biodegradability

*  Principle 5: Design for recyclability

*  Principle 6: Source and produce more locally

*  Principle 7: Source and produce without toxicity

*  Principle 8: Source and produce with efficiency

*  Principle 9: Source and produce with renewables

*  Principle 10: Source and produce with good ethics
*  Principle 11: Provide services to support long life

* Principle 12: Reuse, recycle or compost all remains
*  Principle 13: Collaborate well and widely

*  Principle 14: Use, wash and repair with care

*  Principle 15: Consider rent, loan, swap, second-hand or redesign instead of buying new

*  Principle 16: Buy quality as opposed to quantity

Fig 9. Source: https://design4circle.eu/
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