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Preface

We have all heard someone playing a musical
instrument out of tune. It sounds pretty unpleasant.
When two people play together, and they are not
properly in tune, it sounds even worse. The more
people playing, and the further separated their tuning
is, the worse it gets. A large modern orchestra can
consist of over 100 musicians, depending upon the
piece they are playing. That many people playing out
of tune would sound truly awful which is why, before
concerts, we hear them honing their tuning to be
perfect. It is customary that everyone tunes to the note
A (above middle C) played on the oboe. The frequency
of the note the oboe plays, concert pitch, is 440 Hertz.
Only when everyone’s playing is rooted to the same
tuning note (usually 440 Hz) does it sound good.

This is the inspiration for the number of this Publicly
Available Specification (or PAS) on responsible
innovation. Just as the different sections and
instruments in an orchestra only play beautifully
together when they are tuned to the same note, so
too is innovation more successful when the different
stakeholders in a value chain act in an agreed and
coherent way. New products, services and processes
that work for all parts of a supply chain, and are
accepted by wider society, have the potential to
flourish. They are well positioned to serve the interests
of companies, suppliers and customers and citizens.
Where these conditions do not apply then the new
products, services and processes are more vulnerable,
and far more likely to fail.
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In his Nature Paper of 1880 (ELLIS, A. The History of
Musical Pitch. Nature 21, 550-554, (1880)) Alexander J
Ellis described more than 30 different pitch systems in
use across Europe during the 18th and 19th centuries.
Similarly, when we look at responsible innovation
today, we find a large number of different approaches
being adopted by different organisations, working

in different technology and industry areas, with
different stakeholders and societal expectations.
Before the creation of PAS 440 there was no single
overarching point of reference for innovators wishing
to develop their new products, services or processes in a
responsible manner.

It is hoped that PAS 440 might simplify and bring coherence
to the area of responsible innovation. It provides guidance
and help to innovators and stakeholders on how
innovation can best be taken forward.

We are keen to track how well it does this. For this
reason we are making it available at no charge,

but would ask that companies using it share their
experiences of doing so with us, so that we can improve
future versions of the document and inform future
programmes in specific innovation areas. If you are
reading this introduction, this might well apply to you.
Please reach out to us on PAS440@innovateuk.ukri.org
providing your contact details so we can, at the
appropriate review point, send you a user survey

and keep you up to date with future standards
developments.

Thank you for innovating responsibly.
Paul Mason

Director of Responsive Programmes
Innovate UK
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or amend this PAS on receipt of authoritative advice
that it is appropriate to do so. This PAS will be
reviewed at intervals not exceeding two years, and
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published as an amended PAS and publicized in Update
Standards.

This PAS is not to be regarded as a British Standard. It

will be withdrawn upon publication of its content in, or
as, a British Standard.
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The PAS process enables a guide to be rapidly
developed in order to fulfil an immediate need

in industry. A PAS can be considered for further
development as a British Standard, or constitute part
of the UK input into the development of a European or
International Standard.

Use of this document

As a guide, this PAS takes the form of guidance and
recommendations. It should not be quoted as if it
were a specification or a code of practice and claims of
compliance cannot be made to it.

Presentational conventions

The guidance in this standard is presented in roman
(i.e. upright) type. Any recommendations are expressed
in sentences in which the principal auxiliary verb is
“should”.

Commentary, explanation and general informative
material is presented in smaller italic type, and does not
constitute a normative element.

Where words have alternative spellings, the preferred
spelling of the Shorter Oxford English Dictionary is used
(e.g. “organization” rather than “organisation”).

Contractual and legal considerations

This publication does not purport to include all the
necessary provisions of a contract. Users are responsible
for its correct application.

Compliance with a British Standard cannot confer
immunity from legal obligations.
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Introduction

Companies are increasingly facing demands that
their products, processes, services and business
models are developed responsibly. However, these
demands are likely to vary depending on the nature
of the innovations involved, the anticipated benefits
and risks, and where they accrue. PAS 440 will help
innovators to work through the demands of innovating
in a responsible manner and to demonstrate their
responsible behaviour to interested stakeholders. It

is a practical guide that adds value to the innovation
process and helps to improve the robustness with
which potential problems can be addressed. It also
attempts to be realistic about the demands on
company resources (time and money) in often fiercely
competitive environments.

Different challenges can arise at different stages in
developing innovation, and societal attitudes to, and
demands for, specific innovations evolve over time.

PAS 440 particularly addresses the needs of companies
developing transformative innovations that can lead to:

¢ the creation of new modes of production and new
markets;

e sectoral transformations and the displacement of
incumbent products or even companies; and

e the creation of entirely new sectors with significant
societal and economic benefits.

At the early stages of development of these
innovations, there might not be an existing regulatory
system to guide the innovator or a pre-existing business
model to be followed. Alternatively there might be

a need to create a new value chain or a new role for

a company in an existing value chain. This PAS is also
helpful in the case of some incremental innovations,
where the innovation landscape is mature, where new
processes or other changes are being considered, or
new markets are being opened up, particularly where
they attract the interest and attention of members of
the public.

PAS 440 is thus relevant where significantly new

types of innovation are being undertaken. This

could be in any market, for example, healthcare,
transport, financial services, construction, aerospace,
and agriculture/food production, and based on new
developments in any technology including, but not
limited to, artificial intelligence (Al), big data, robotics,
materials sciences, photonics, biotechnology, sensors,
electronics, physics or chemistry. It is intended to help

iv

Full document details: PAS 440:2020

companies to manage the process of responsible
innovation across all development stages up to

and beyond market launch and gives guidance on
charting a path through the potentially conflicting
aspirations and demands of a broad range of different
stakeholders.

Following the guidelines in PAS 440 can lead to
additional benefits for the company, including,
depending on the specific circumstances:

e long-term cost and risk reductions;

e more resilient new product/service offerings to
potential customers;

e improvement of societal trust in the company and
maintenance of social license to operate;

e improved relations with investors and greater investor
confidence in the company;

e greater attractiveness as an employer;
e better supply chain relationships;
e improved reputation and brand value;
e increased innovation capabilities;

e improved ability to communicate the value of
products and services to investors, companies,
customers and citizens;

better relationships with governments, regulators and
local communities; and

e improved capacity for long term planning and
sustainability.

PAS 440 has been designed to minimize the associated
costs of compliance for companies and the above
benefits would be expected to outweigh these costs,
particularly taking account of the avoided costs of
any mistakes. It supports companies in demonstrating
that they are innovating responsibly whilst taking
account of their needs to continue to innovate in

a timely manner and to ensure that they remain
competitive internationally. Responsible companies
can therefore anticipate delivery of the positive results
of their innovations while minimizing unintended or
unforeseen negative consequences.

Responsible innovation (RI) also contributes to the
Europe 2020 Strategy on the creation of “a smarter,
greener economy where our prosperity will come

from research and innovation ... [and] research and
innovation must respond to the needs and ambitions of
society, reflect its values and be responsible” [1].
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1 Scope 2 Normative references

This PAS provides guidance for companies that wish There are no normative references in this document.
to innovate responsibly and to demonstrate their

responsible behaviour by helping them to structure

their thinking and by guiding their actions.

This PAS is relevant to all those taking new products,
services or processes to market, and is also of interest to
a company'’s wider stakeholders including: members of
the public, customers, scientists/innovators, regulators/
policy makers, financiers and investors, suppliers,
current and prospective employees, and collaborators.

There are two main elements of responsible behaviour

by companies:

a) company-level responsibility, applying to
organizational behaviour in general (Clause 6); and

b) innovation-level responsibility, specific to each
innovative development or class of developments
(Clauses 7 and 8).
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3 Terms and definitions

For the purposes of this PAS, the following terms and
definitions apply.

3.1 balance

weighting the relative importance or salience of
differently-held perspectives, making clear the reasons
behind the resulting decision

NOTE Balancing is employed where there is vagueness,
conflict or disagreement among ethical principles,
interests and/or values.

3.2 business model

rationale for how a business creates, captures and
delivers value

NOTE As business sectors evolve, recognizable and
codifiable business models emerge and become the
template upon which new market entrants can model
their future business and competition strategies.

3.3 governance

process, centralized or decentralized, of providing
oversight over the way that a company, organization,
institution or system is managed, by internal groups or
external entities and authorities

NOTE 1 It includes questions such as: who has power?,
who makes decisions?, how do other players make their
voices heard? and how is account rendered?

NOTE 2 For responsible innovation, ‘governance’

includes:

a) the regulatory systems set up to control risks to
people and the environment arising from innovative
developments;

b) the guidelines and standards related to regulatory
systems; and

¢) stakeholder engagement.

3.4 innovation

implementation of a new or significantly improved
product (good or service), or process, a new marketing
method, or a new organizational method in business
practices, workplace organization or external relations
NOTE 1 See https://stats.oecd.org/glossary/detail.
asp?ID=6865

2
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NOTE 2 Innovations incorporate different degrees of
novelty (see ISO DIS 56000, 3.2.1), ranging from:

a) those that are path-breaking, creating step changes
in existing business models and value chains,
involving new markets and networks and/or radical
changes to components of existing value chains (e.g.
digital photography displacing 35 mm film or a shift
from petrochemicals-based to fermentation-based
manufacture of high-value chemicals) (referred to in
this PAS as transformative innovations); to

b) those that involve more incremental changes,
that fit well within existing business models and
value chains (referred to in this PAS as incremental
innovations.

3.5 responsible innovation

careful consideration of, and action to address, the
potential impacts of introducing a new product, service,
process or business model

NOTE It considers the benefits that are derived from

an innovation and seeks to eliminate, minimize or
mitigate any potential downsides from the perspectives
of the company, its employees, suppliers and customers,
and stakeholders who might be impacted, directly or
indirectly, by the innovation. It is an attempt to improve
our collective futures by taking responsibility for, and
improving, today’s innovation practices.

3.6 regulation

act of legally enforceable rule-making by a government
or other authority in order to control the way
something is done or the way people behave

3.7 stakeholder (for an organization)

any group or individual that has an interest in any
decision or activity of an organization

NOTE See I1SO 26000.

3.8 value chain

how value, however it is measured, is distributed along
a supply chain through interactions and transactions
between companies with a variety of different business
models covering the full range of activities required

to bring a product to market and end use, including
where appropriate, disposal and recycling
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4 Principles relevant to responsible innovation

4.1 General

Companies innovating in a responsible manner need,

at the same time, to raise financial investment, meet
the requirements of customers and relevant regulations
and scope the demands of existing markets or create
entirely new markets. In some cases, they may also need
to devise new business models and orchestrate the
emergence of new value chains involving collaborating
companies each contributing to a complex end-product.
Reconciling these needs with the requirements of RI
can be challenging for a company and adoption of a
set of basic principles can support decision making,
particularly where there are multiple stakeholder
interests and values.

4.2 Principles relevant to the company as
a whole (Clause 6)

Many companies have already gone down the route of
specifying the ethical and social responsibility principles
that they are committed to observing, as part of their
basic corporate governance. Where a company has not
already decided on the principles relevant to its sector
and operations, there are numerous precedents that
can be followed. To give just one example, the BS ISO
26000 specifies the following ethical principles:

a) accountability for impacts on society, the
environment and the economy;

b) transparency in decisions that impact on society and
the environment;

¢) ethical behaviour;

d) respect for stakeholder interests;

e) respect for the rule of law;

f) respect for international norms of behaviour; and
g) respect for human rights.

© The British Standards Institution 2020
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4.3 Principles relevant to the
development of specific innovations
(Clauses 7 and 8)

The following principles are applied in this PAS to
specific innovations, building on recent developments
and current practice in national and international
governance of innovation, and are relevant to the
behaviour of policy makers and regulators as much

as to innovators in companies. It is important for
innovators to understand what they should expect from
regulators and policy makers, and also to be aware of
how these principles might relate to the perspectives of
stakeholders.

The Precautionary Principle is widely invoked in
situations where there is uncertainty about future
benefits and risks of an innovation, particularly
potential impacts on human health and well-being or
the environment. It is incorporated, through the Treaty
of Rome, in European approaches to risk mitigation
and the governance of innovation. The European
Commission (EC) Communication on the Precautionary
Principle [2] specifies how it should be applied,
including where there are potentially dangerous effects
in the absence of “sufficient certainty” about the
impacts.

The EC Communication is intended to ensure a
balanced interpretation of the precautionary principle
and recommends that, where action is deemed
necessary, measures based on the precautionary
principle should be:

a) proportional to the chosen level of protection
(meaning “tailoring measures to the chosen level of
protection”;

b) non-discriminatory in their application;

c) consistent with similar measures already taken;

d) based on an examination of the potential benefits
and costs of action or lack of action (including,
where appropriate and feasible, an economic cost/
benefit analysis);

e) subject to review, in the light of new scientific data;
and

f) capable of assigning responsibility for producing
the scientific evidence necessary for a more
comprehensive risk assessment.
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The Innovation Principle [3, 4] is a more recent
European initiative stimulated in part by the perceived
failure of many EU policies and regulatory decisions

to implement the precautionary principle in a
proportionate way. It focuses on innovation as a driver
for jobs and growth and its contribution to meeting
important societal needs. It states that whenever policy
is developed, the impact on innovation should be fully
assessed and that the choice and design of regulatory
tools should consider the benefits of innovation
among other considerations. It is thus intended

to be a complementary, balancing principle to the
Precautionary Principle, recognizing the need to protect
society and the environment while also safeguarding a
nation’s ability to innovate. Innovation will be needed
to meet the challenges raised by, for example, climate
change, antimicrobial resistance, hunger and food
shortages, and biodiversity loss, along with impacts

on institutions, societal behaviour and other societal
implications. Where an innovation has the ability to
meet such challenges, and if it can do so sustainably
and in compliance with ethical requirements such as
those specified in BS ISO 26000 and in this PAS, then
the Nuffield Council Report on Biofuels:ethical issues [5]
recommends that a company should be encouraged to
innovate, as long as the investment will be financially
attractive.

Both the Precautionary Principle and the Innovation
Principle refer to the associated principles of
Proportionality and Adaptation [3, 4, 6]. Under the EU
principle of proportionality, actions should be limited
to what is necessary to achieve the objectives of (in that
case) the EU Treaties so that the content and form of
the action should be in keeping with the aim pursued.
In the context of this PAS, it requires that regulatory
and policy actors do not go beyond what is necessary
to achieve given objectives, and that protecting

society from potential harm should where possible
avoid stifling beneficial innovation. It also recognizes
that, in a fast-changing innovation environment,
regulation, guidelines and public policies need to adapt
to the evolving properties of an innovation during its
development and subsequently in use, the Adaptation
Principle.

4.4 The need for balance in the
implementation of principles

Having a set of principles does not provide simple
answers to the potential dilemmas around decisions
about responsible innovation. The choices favoured
by the adoption of one principle can often conflict
with the choices favoured by another. The concept of
balance can be used as a means to resolve conflicts
and to justify choices made in the development of
innovations.

NOTE For example finding a middle way between
opposing views, or a compromise across a range of
different stakeholder positions, may be preferable for
the majority of stakeholders to adopting one contested
position.

Given the range of potential ethical principles and
issues of concern put forward by different stakeholder
groups, an important element of responsible
innovation is to find a balance:

e across the interests and values of different
stakeholder groups;

* between the precautionary principle and the
innovation principle; and

e between the benefits and risks of an innovation and
where they accrue.

This is therefore about balancing the benefits that

a particular innovation can bring with any potential
downsides that might exist across the broad range of
perspectives that are likely to be encountered among
different stakeholders (see Clause 8).
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