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ABSTRACT.

At Philips Electronics N.V. a programme known as
Humanware Process Improvement (HPI) has been set up to
bring about a stronger user focus in product creation
processes around the company. An HPI model of an
“ideal” User Centred Design process has been developed
and assessments are being carried out in development
centres around the world. The purpose of this paper isto
outline the HPI programme, to introduce the model and to
report some of the lessons from the implementation of the
assessment programme.
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THE HPI PROGRAMME

Background to HPI

A recent industry workshop [14] identified two
interdependent themes: (1) ageneral drive in industry to
manage quality and development processes in rigorous
ways, and (2) the extent to which customer satisfaction is
becoming akey success factor. The Philips Humanware
Process Improvement efforts are focused on increasing the
user focus in the Product Creation Process so that Philips
can “reliably produce products (meaning products,
systems, or services) which satisfy the usersin all of the
ways that are important to them.” [9].

Humanwareisaterm used in Philips to describe a product
which satisfiesthe user in all the ways important to them.
Thefocusison thetotal experience of product use, from
first encounter to disposal. It goes beyond usability (which
itincludes), covering the aesthetic, emotional and cultural
significance of the product for the user.

Humanwar e Processis the process needed to be able to
identify and deliver products with Humanware qualities,
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The Humanware process must be an integral part of the
Product Creation Process (PCP) to ensure that products are
accurately targeted to meet the needs and expectations of
their users.

Humanwar e Process | mprovement is a programme
introducing the set of activities needed to enable
businesses to improve their PCPs by strengthening the
user and customer focus. These practices embody a set of
principles focused on accomplishing necessary
Humanware processes. These principles can be used to
guide organizational activities, as abasis for assessing
current practice, and as a means of integrating
improvement of Humanware processes with other ongoing
process improvement activities.

Philips, like all electronics companies, isfacing the
challenges of converging technologies. The growth of
digital, networked technol ogies generates different
commercia horizons, with different partners and market
players. Radically new combinations of functionsin
products change the type of users, their expectations and
the context in which they use our products. Thusthe
motivation to renew product creation processes (PCPs)
and, in particular, to redefine how a business such as
Philips needs to handle ‘user interface design’ and ' quality
inuse’ isgreat.

Another important design consideration for consumer
productsisthe need to appeal on sight to customers,
(direct customersfor Philips being the dealers and retailers)
and to consumers buying productsin shops. Shelf appeal
is of prime importance in selling the product to consumers.
Itisonly later, when the product isin use, that traditional
usability issues become important for the user, who may
not be the same person as the consumer. This extendsthe
range of the qualities we design to, adding social/cultural
dimensions, pleasure of ownership and use, status, fun,



enjoyment, and engagement with the product to the
traditional usability concerns[11]. It also extendsthe
number of target groups products have to appeal to,
including customers, ie dealers and retailers, consumers
and end users.

Philips comprises a number of Product Divisions, dealing
with avery wide range of products, from car headlampsto
€lectronic component mounting machines, from shavers to
magnetic resonance imaging machines. Naturally there are
anumber of different Product Creations Processesin the
Product Divisions, to produce such avaried range of
products.

The HPI programme was devel oped to fit into thiswide
range of contexts. It ischaracterised asfollows:

HPI is generic, covering software and hardware
aspects of products for customersranging from
consumer to professional and industrial,

HPI is a systematic approach to the implementation of

user centred design practices based on assessing

current design practices.

HPI aimsto initiate improvementsto daily design

practice, not just assess current practice,

HPI targets the design practices essential to the

satisfactory management of ‘quality of use’ bothin

itself and in relation to the total design decision

process. Thetarget is not to refine design practicesin

relation to only software technology.

HPI goes beyond usability. It is concerned with all

aspects of product quality relating to user and

customer satisfaction.
HPI is designed to establish repeatable practices
which can then be managed and improved as an
integrated part of the overall product creation process.
Philips also has two other improvement programmes
currently running which both incorporate maturity
levels; Software Process Improvement, and Product
Creation Processimprovement. It is anticipated that
HPI will eventually be built into acomprehensive
Product Creation Process maturity model.

Benefits of HPI
We claim that the business can benefit in three areas:
higher quality products
- better targeted on users and their needs
- higher quality in terms of usability, aesthetic,
emotional and cultural appeal
- reduced risk of poor design solutions reaching the
market
more efficient and effective process
- better targeting on users allows
*» more effective use of scarce resources
« improved focus and quality of specifications
- early identification of design problemsresultsin
» cheaper correction of defects upstream
» reduced rate of product returns and risk of recalls
- improved communication within Ul teams.
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the organisation

- increased knowledge and skill of Ul team members
- more manageable planned process

- improved resource planning

- opportunity for processimprovement

- improved company image

The HPI model

In common with similar process improvement programmes,
HPI has amodel of an “ideal” User Centred Design
process. The principlesincorporated into this model will
surprise no one familiar with the generally agreed user
centred design practices advocated by many practitioners
over theyears. The practices and principles set out in the
HPI model are summarised in thetable.

Each of the items shown in the model has been described
in detail according to aframework of headings:

e Thegoal,
describing in one or two sentences the essence of
the practice,

 Whatitis,

describing in general terms what will be done

* Who should beinvolved?
outlining theroles involved and how they contribute
to the practice,

e Linksto other parts of the PCP

» Measures of Implementation
listing what will happen in an organisation where
this practiceis carried out.

HPI assessments

The HPI model is supported by an assessment
guestionnaire, used to identify what needs to be improved
in specific product creation teams. An assessment
examines current working practices in the team, based on
recent project experience and compares them with the HPI
model. In any business some of the practices described in
the model will bein place, but it is probable that thereis
not a perfect process, incapable of improvement, in any of
the product divisions.

HPI isaimed at the people who are responsible for the
definition and devel opment of the products placed in the
market. This usually means product managers, developers,
designers, human factors specialists, and others who play
arolein designing and devel oping user interface solutions.

The assessment is carried out in agroup discussion with
the members of aparticular Ul team., structured around the
HPI assessment questionnaire. The objective of each
assessment is to reach consensus within the Ul team on
the most important areas for improvement, and the key
actions that need to be taken as follow up.

Improvement actions are self determined, not prescribed.
Theissuesidentified are stimulated by the HPI model and
assessment questionnaire, but the priorities are set by the
group themselves.



Humanware Process Improvement Model

1 Humanwareareasin the PCP.
To ensure appropriate work
practices are incorporated into the
host PCP.

2 Humanwareredating tothe
external world.

To ensure that the business can
anticipate what is required by users
and customers

3 Management of Humanwarein
the PCP.

To ensure that the practicesin parts
1 and 2 are supported and
integrated into the PCP.

Aniterative cycle of three activities:
1.1 Understanding Use

Ul design teams develop a shared
understanding of how the product is
expected to be used in practice based on
information from user studies and/or
market research.

1.2 Creation and Simulation
Representations of design solutions are
created to make the proposed solutions
tangible.

1.3 Humanwar e Evaluation

Design solutions are evaluated against
Humanware criteria, with appropriate
user involvement, to ensure that they
will satisfy users.

2.1 Humanwarein market
intelligence

End-user and customer information
relating to Humanware issuesis
gathered to guide the planning and
creation of future products.

3.1 Humanwar eresponsibility
Responsibility for Humanware is
clearly allocated in relation to policy,
product development programmes, and
individua projects.

2.2 Humanwarein market feedback
End-user and customer feedback is
gathered from productsin use to
identify strengths and weaknesses of
current products.

3.2 Humanwar e Project

M anagement

Humanware activities are resourced and
scheduled in a Humanware project plan,
which isintegrated with the overall
project plan.

recorded in two documents:

1.4 User Centred User
Requirements Specification
Records information about the users,
their tasks, the context of use, and
Humanware goals and ‘ quality in use’
criteria upon which designs are based.
1.5 User Interface Specification

2.3Humanwarein product strategy
and planning

Product Strategy and Planning draw on
reliable information about product users
and customers when making product
planning decisions.

3.3 Humanwar e Communications
Internal communication is promoted to
ensure that the Humanware policy in
the organisation isimplemented
effectively.

Usually a combination of document and
simulation, describes the User Interface
in aform that enables developersto
implement the design.

followed by verification:

1.6 Humanwar e Quality Acceptance
Evaluation to ensure that the design
meets the agreed requirements before
release for production and sale.

3.4 Integration of Humanwareinto
the PCP

Existing procedures, eg Quality
Assurance, Change Control, are
extended to include Humanware
activities ensuring that they are carried
out as an integral part of the PCP.
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HPI AND OTHER PROCESS IMPROVEMENT
PROGRAMMES

Many of today’ s state-of-the-practice software
engineering organizations are assessing the maturity of the
processes they use and are putting into place various
forms of continuous process improvement activities to
plan and carry out improvementsto their existing software
development processes (often referred to as total quality
management (TQM) or software process improvement
(SP1)) [3,7,8,10,15]. Many of these organizations are using
the Capability Maturity Model™ for Software [15] to
provide guidance for these improvement efforts.

Humanware processes are seldom integrated with these
software engineering processes[2]. In 1994, Hefley et al.
reported that few ongoing process improvement efforts
include state of the practice in HCI design in the processes
being improved [5]. For example thereis now a proposal to
include Usability engineering in the Capability Maturity
Model for Software [15] but only as part of asingle key
practice in its Software Product Engineering Key Process
Area. Therefore, therewill be a continuing need for HPI
practicesto complement SPI activities by integrating User
Centred Design principlesinto the software product
creation processes.

Other commercial efforts to improve processes from a
‘quality in use’ point of view includes the Usability
Management Maturity Model [4], the BAeSEMA Total
System Maturity effort [16], the Trillium Model [1], and the
EC INUSE Usahility Maturity Model [13]. Models such as
the INUSE model could become part of emerging, accepted
international standards, so that companieswould be
required to have defined Humanware processes. HPI
provides an evolutionary step for organizationsto begin to
move in these directions.

But these examples do not represent widespread practice
asyet. A recent study explored a number of issues
surrounding established processes in development
organizations [6]. This study was conducted in
collaboration with ACM Interactions magazine and the HPI
team asfollow up to a CHI'96 workshop [4]. The spectrum
of respondents to this survey covered awide variety of
industry segments. Preliminary analysis of the results
indicates that while 70% of organizations reported using a
process for managing product quality in their organization
(software development process, product devel opment
process, product/service creation process, etc.), only 32%
of organizations explicitly addressed usability/ease of use
asan integral part of their process.

THE HPI PROGRAMME IN ACTION
A programme of HPI assessments has been carried out in
consumer €electronics business areas covering:

traditional and networked television systems

SM Capability Maturity Model and CMM are service marks of
Carnegie Mellon University
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personal audio products
video cassette and disc players

The projects selected as a basis for the HPI assessments
were all operational product development projects where
the user interface was a key part of the products being
developed.

The functions represented in the assessments included:
product management
engineering devel opment; software and electro-
mechanical
human factors
interaction design
product design
market intelligence
quality assurance

The outcome

In recent years Ul design and development work has
grown substantially and alot of excellent Ul design work is
being implemented. However in process terms the host
PCPs areimmature so far asintegrating ‘ quality of use’
aspects (user, usage, usability and enjoyment) into Ul
design.

Indicators of immature processes are that projects tend to
be planned in an ad hoc way and there is a heavy
dependency on individual skill and expertise [10]. User-
centred Design practices are not built into formal
descriptions and therefore they can easily be put to one
sideif amanager has no interest or sees no relevancein
using them.

Indicators of amanaged, maturing process include;

clear descriptions of the key practices that make up a
coherent process, accessible evidence that the key
practices are carried out. Mature processes are proactively
managed

The participating Ul teams recognised that Ul design and
development needs to be more clearly defined to ensure
that a managed coherent Ul process which can be repeated
in adisciplined way is established.

The main issues

A number of common issues wereidentified by the Ul
teams as a direct consequence of the assessments. These
are summarised below. Our comments, for confidentiality
reasons, are necessarily general. In each case specific
improvement actions are running.

Many of theissues raised in the assessments concerned
management of the processes. This mirrors the experience
of the Software Engineering Institute with SW-CMM,
which deliberately deals with management issues at level
two in order to be able to implement what are called
engineering practices once the framework of process



management is established. Examples of concerns raised
are:
Responsibility for the Ul issue
As systems grow in complexity and, as a consequence,
the complexity of the teamsthat have to build them
increases, better definitions of responsibilitiesat a
project level are required.
Ul design and development planning
A more disciplined approach to integrating Ul design
project plans into total product development plansis
needed. Key to thisisthat Ul teams work to acommon
project documentation system.

There were also issues raised about the day to day
working practices described in sections 1and 2 of the
model. In some cases the groupsinvolved are taking
actions themselves, and in others, like the improvement of
documentation, actions are being taken across the Product
Division. Examples of the concernsraised were:

Relevant ‘quality in use' criteria.

The qualities that consumer electronics products must

meet go beyond traditional usability issues. New tools

arerequired that enable Ul design teamsto identify the

relevant criteria and reliable methods to assess quality

inuse.

PCP Documentation

The need for key Humanware documents to be defined

more precisely to improve the efficiency in

implementing the specifications, promote greater reuse

of work and improve the sharing of information

between different business groups, was widely

recognised. (The need for improved documentation

was also amajor discussion point at the DIS 97

conference in Amsterdam.

Prototyping capability.

Two issues were of main concern. Developing

prototyping techniques for new types of Ul

technologies that are not easily represented using

graphical representations. Devel oping the role of

simul ation/prototyping technology in relation to

managing the Ul process.

The assessment experience

A key result was increased collective awareness of why a
Humanware process is needed, what it can deliver, what it
involves, who needs to beinvolved, etc. What we seein
Philips today are wide differences in experience and
knowledge about how user issues are handled in the
product creation process. The HPI Assessment is
designed to help develop a common framework for defining
how Humanware practices can be best incorporated into
the product creation process. The assessment session
develops acommon vocabulary, making it easier to discuss
Humanware issues.

The assessments proved to be positive and constructive
sessions. Participants typically remarked that this was the
first time they had ever sat together and discussed Ul
design as one coherent process and that it had hel ped
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them to understand the relations between the different
activities better.

"An HPI Assessment islike holding up a mirror to oneself;
what one seesis not always nice, but that's life!"
- Piet Codlewij, Philips TV

Theinitial expectations of participants were often not
positive. Among many competing demands on the time
and attention of product devel opers, processimprovement
always appears to be abstract and unattractive. The
discussion itself removed the worries over irrelevance and
abstraction.

"Initially, Humanware seemed abstract and yet another process
improvement exercise! Now, after the assessment, it looksreally
very good and very useful. Thisisa tribute to your work!" -
Noriko Namba, Philips Audio

CONCLUSIONS

The assessments have shown that we have aworkable
assessment procedure which delivers practical benefit and
helps Ul teams and their managements to identify
improvement actions. The experience of implementing the
assessment programme also confirms a number of general
points about implementing process improvement.

A process change takes time to become established. The
process must be seen to work in order for it to gain
acceptance throughout the organisation. Also incremental
changes are more likely to succeed; this year’s changes
build on the work of the previous year.

Asimprovements take time and resources, and since many
of the early issues raised concern management practices
and structures, it isalso vitally important to have the full
and committed support of management.

Perhaps the biggest hurdles are at the beginning,
convincing people that they need to improve their
Humanware process. Asthe participants said, the
assessment isthe first opportunity they had to focus on
Humanware processes, so that the first exercise brings
about a great increase in awareness.

Onceit isunderway an improvement programme should
fuel itself by delivering benefits. Realistically, when
developers face so many competing demands on time and
resourcesto deal with ever increasing competition and the
rapid rate of technological innovation, there will always be
aneed for encouragement to focus on user centred design.
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