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Abstract. Each year organizations spend a signi® cant amount
of money developing new products and processes in an e� ort to
satisfy customer demands and manufacture high-quality prod-
ucts e� ciently. Both development processes ± product and pro-
cess, are complex, resource intensive and thrive on innovation.
They demand a variety of skills and resources, but in particular,
participation among all sta� in generating ideas, managing
projects and implementing change.

There are currently a number of software tools and methods
that facilitate change in a systems environment. These range
from complex modelling tools to information management
tools. The tools have been developed around paradigms, e.g.
world class manufacturing, total quality management and busi-
ness process reengineering. They are often complex, requiring
the e� orts of skilled designers and managers. Current thinking
within a systems environment re¯ ects a more participative and
less specialist approach to managing innovation and change.
There is a need to create compromise between detailed project
engineering and good management practice.

This paper introduces a new paradigm centred on good man-
agement practice, and identi® es the critical issues in systems

innovation and change. The paradigm is articulated through
a series of change levers and a methodology that guides man-
agers and designers. It is supported by a series of software tools
that together bring innovation management to life within the
industrial organization.

1. Introduction

Over the past 10 years we have closely observed the
ways that organizations manage change in their opera-
tions environment. Many organizations aspire towards
one or more of the management paradigms in this area,
e.g. total quality management, business process reengi-
neering, lean manufacturing, etc. These paradigms are
more often used as initiatives to reclaim employee en-
thusiasm for change on an annual basis. They are also
often used as a desperate response to the latest corporate
demand for greater e� ciencies. No company ever per-
fects the use of such paradigms. Even organizations that
have set the standards and remained world leaders have
adopted very di� erent and practical approaches to
change.
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When observed closely the actual approaches adopted
by organizations have a large amount in common. They
are practical, individually complex and surprisingly
e� ective in helping organizations achieve their objectives.
In contrast, none of the current paradigms satis® es the
total requirements for change management, and all have
failed to provide a holistic, exclusive and practical
approach. However, it has to be said that current para-
digms do o� er a tremendous amount of knowledge to
organizations that can be adopted and used in the organ-
izations’ own unique way.

The goals of this research are to gain a deeper under-
standing into why, despite the availability of a number of
change paradigms, most organizations still ® nd it hard to
develop innovative processes e� ectively. The research
centres on the need for an innovation management pro-
cess within organizations and a set of accompanying tools
that can help managers to handle knowledge in a busy
industrial environment. The research evolves around four
core areasÐ understanding change, identifying innova-
tion levers, creating an innovation method, and ® nally,
developing an innovation toolkit.

2. Understanding innovation and change

Over the past decades, a number of approaches within
the domain of change management have emerged. These
range from world class manufacturing (WCM) to busi-
ness process reengineering (BPR) to total quality man-
agement (TQM) . When these approaches are coupled
with the more traditional concepts of socio-technical
design, industrial engineering and systems theory, they
combine to produce a wealth of knowledge on best man-
agement practice relating to the management of innova-
tion in modern organizational systems. King (1990) notes
that research on innovation has been undertaken by

many disciplines which include: social and occupational
psychologists; personality theorists; sociologists; manage-
ment scientists; and organizational behaviourists. As a
result, it is necessary to understand what we mean by
innovation, and to set boundaries and parameters in rela-
tion to our de® nition of innovation. This broad spectrum
of knowledge has been converging over time to address
the expanding need for managing change within the
complex environment of the modern manufacturing
organization.

The idea of synthesizing current and past approaches,
contingent upon the multi-disciplinary needs of the
speci® c organization, has been gathering support in
recent years (Price Waterhouse 1996, Tyson 1997, Tidd
et al. 1997) . For example, Eccles and Nohria (1992)
emphasize the risk of misunderstanding and neglecting
the lessons learned from past approaches. Burke (1987)
stresses that t̀here is no one single, all encompassing
theory to organizational development’ . He adds that a
number of mini-theories can be taken together to become
useful. Thus, we believe that an approach that re¯ ects
the convergence of past approaches is more appropriate
to managing change in the modern organization
( ® gure 1) .

The success or failure of the individual organization to
innovate itself is dependent upon the organization’ s `own
particular routines’ which it has learned over time (Tidd
et al. 1997) . While high-pro® le approaches, e.g. BPR or
TQM can generate ideas for process innovation, the
transformation of the organization is dependent upon
the individual organization’ s change management
process.

Hayes et al. (1988) propose the concept of the `devel-
opment funnel’ which provides a framework for thinking
about the generation and screening of alternative project
ideas. O’Sullivan (1994) advances the concept of the
`development funnel’ to help manage systems innovation.
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This approach uses the funnel analogy to represent how
an organization correlates, reconciles and integrates its
portfolio of projects. Tidd et al. (1997) also use the meta-
phor of a funnel to describe the `routines underlying the
process of innovation management’ . In O’Sullivan’ s
view, ideas for prospective projects come from such
sources as the organization’ s employees, customer feed-
back, government regulations and corporate directives.
The importance of obtaining the correct balance within
the process of innovation is emphasized by West and Farr
(1990) . They highlight the ®̀ ne line that exists between
control and approval mechanisms that save the organ-
ization from the introduction of useless or trivial change,
and mechanisms that forestall all change e� orts by their
burdensome nature’ .

The current thinking with respect to the concept of the
innovation funnel is as follows. Prospective innovation
projects are born from these varied sources and begin
to enter the development funnel through the mouth
( ® gure 2) . As they progress through the funnel, they
are constricted by a number of factors, e.g. s̀trategy’ ,
`budgets’ , various resources constraints, e.g. people and
`corporate goals’ . The e� ect of these constrictive forces
results in prospective projects being rejected, merged
together, altered in some manner, allowed to progress
through the funnel or assigned to incremental change
for immediate implementation. Thus, the converging
walls of the funnel represent how the systems innovation
process helps correlate the goals of the organization and
the innovation projects which it has turned up at any one
time. The need for this correlation is critical as `many
managers are faced with an undisciplined collection of
change projects that together make little sense and . . .
don’ t reveal a rational pattern or integration of objec-
tives’ (Price Waterhouse 1996) .

Management must decide whether a particular idea or
problem should be implemented immediately or whether

it should continue on through the systems innovation
funnel to be developed further and become part of the
systems innovation plan. This decision is based on factors,
such as the project’s relative importance, scope and
resource requirements. Projects that make it to the
systems innovation plan can be re® ned to take into con-
sideration the organization’ s strategies and vision in
order to achieve maximum contribution. These projects
will be ranked in order of preference and submitted for
allocation of the annual budget. The projects approved
and allocated resources from the budget will be imple-
mented in accordance with the project management rou-
tines, which the organization has developed over time.
This will involve the implementation and ongoing eva-
luation of the individual project relative to the goals and
objectives outlined during its passage through the devel-
opment funnel. The ® nal step in the systems innovation
process is a feedback loop that enables the organization to
learn from the experience which it has gained undertak-
ing the project. This compiles the organization’ s t̀raumas
and triumphs as a sort of corporate consciousness’ and
assists in the future development of the organization
(Tyson 1997) . The result of a well-managed innovation
process (such as that described in the innovation funnel
framework) is that development initiatives are better cor-
related with the direction of the organization and thus
help move the organization closer to its vision faster
( ® gure 3) .

The process by which the organization transforms itself
varies signi® cantly from organization to organization.
While the routines which will be followed to e� ect change
will be dependent upon the individual organization, cer-
tain high-level aspects of the process will be generic across
all organizations. The belief that there is some common-
ality around which innovation can be managed is sup-
ported by Tidd et al. (1997) when they discuss t̀he key
enablers in successful innovation’ . As with BPR and the
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quality approaches, e.g. WCM, certain l̀evers’ exist
which facilitate the organization in the successful adop-
tion of the approach. Kotter (1990) describes the process
of organizational change as a s̀ystematic approach’
which relies on communication, organizational vision,
empowerment, and reward and recognition for facilitat-
ing change. In the next section, a number of core levers
are presented which will support the management of
systems innovation.

3. Identifying innovation levers

We have grouped a number of common traits or
enablers into what we call the ® ve systems innovation
levers. These are: ( i) organization and group leadership ;
( ii) strategy and performance ; ( iii) empowerment and
groups; ( iv) reengineering and improvement ; and (v)
learning and communications. Each of these levers pro-
vides a synthesis of best practice in the area of change
management and a distillation of ideas that are critical
for assisting innovation (see ® gure 1) . They also include
key elements of enablers for organizational development
and innovation that have been identi® ed by past research
in the ® eld (Burke 1987, Rothwell 1992, Davenport 1993,
Kotter 1995, Champy and Nohria 1996, Tidd et al.
1997) .

3.1. Organization and group leadership

The ® rst lever addresses organizational leadership and
has often proved instrumental in the success or failure of
numerous organizational change e� orts. It is described

by Quinn et al. (1997) as t̀he most critical single role
stimulating innovation’ . The leader( s) must take owner-
ship for transferring the rhetoric of the vision and strate-
gies into physical initiatives that transform the
organization (Kotter 1990) . Organizational leadership
often rests on the shoulders of one individual ; the indi-
vidual within senior management who must champion
the initiative. While it is bene® cial to have ultimate
responsibility as it avoids `book-passing’ , such an indi-
vidualistic approach does not avail of any of the advan-
tages of teamwork (Katzenbach and Smith 1993) . By
adopting a group leadership approach to systems innova-
tion, a more holistic perspective can be adopted. In addi-
tion, the senior management team can move towards a
consensus-reaching e� ort where resistance is signi® cantly
reduced among managers. Burns and Stalker (1961) also
promote an `open, horizontal management style which
emphasizes consultation and participation rather than
the more formal directives from above’ . Ideally, leader-
ship should be an amalgamation of individualistic leader-
ship that is supported by the consensus of the senior
management team (Weisbord 1987) . The consensus of
many writers is that a `democratic, collaborative, leader-
ship style’ (West and Farr 1990) best facilitates the inno-
vation process. A practical approach to group leadership
is the sharing of the strategic planning task. Management
teams can be facilitated in the creation of a shared vision
of the future and the strategies required for getting there.
This sharing can create a signi® cant improvement in the
environment of change where individual managers
articulate and manage change within their own depart-
ments. Burke (1987) in his analysis of three leading
authors in the area of organizational development, states
that modern organizational structures are l̀ess hierarch-
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ical and networked more’ in order to achieve their tasks
and to communicate more e� ectively. The nature of the
consensus approach to organizational management also
means that the organization becomes ¯ atter literally
overnight, but without any reduction in headcount. By
behaving as a team, the entire management essentially
becomes one layer in the organization with the remaining
layer being those groups and teams below them. This
virtually ¯ atter structure increases the quality of commu-
nication of the company’ s goals and subsequently the
vetting of ideas from employees towards achieving these
goals. The schematic in ® gure 4, illustrates only four
layers for an entire corporation.

3.2. Strategy and performance

Strategy and performance is the second lever identi® ed
for systems innovation. West and Farr (1990) , when dis-
cussing the e� ect of organizational strategy on innova-
tion, cite Meyer’ s (1982) ® ndings that `. . . idealogy and
strategies exerted strong forces guiding organizations
adaptions’ . This opinion is echoed by Nadler (1980)
when stressing the importance of developing a clear
image of the organizational future for ensuring successful
innovation. The vision for the future `acts like a beacon to
guide the organization during the turmoil of the change
process’ (Dooley 1997) . The strategies of the organization
and its performance are closely interrelated. One of the
main objectives of the BRITE-EURAM project

AMBITE (BE 7094) was to provide `a framework that
allowed the business goals of an enterprise to be trans-
lated into a set of operational level performance meas-
ures’ . The measurement of the operational performance
re¯ ects how successful the organization is at achieving its
strategies. The operations strategies are paths by which to
achieve the company’ s goals. In this respect, it is vitally
important that performance measures are selected that
directly map onto the desired strategies. These measures
then become measures of strategy implementation success
and consequently foster change rather than simply meas-
ure performance. Champy and Nohria (1996) stress that
in organizational change, t̀he key is to have relentless
ambition for performance improvement’ . Bradley
(1996) identi® es ® ve main macro-measures of perform-
ance within the manufacturing business model. These are
time, cost, quality, ¯ exibility and environment. Any per-
formance measure can be related to one of these macro-
measures and further related back to the strategies of the
organization.

A key aspect of identifying both strategies and meas-
ures is understanding clearly what the requirements on
the company are. In this research three broad categories
of requirement are de® ned: customer, conformance and
corporate. In the context of an operations company, cus-
tomer requirements articulate what the customer wants
in terms of timeliness, quality and cost. Corporate
requirements often identify speci® c critical success factors
for the company at a business level that must be main-
tained or improved. Finally, conformance requirements
identify what standards or regulations the company must
implement as a matter of necessity rather than strategy.
Pascale and Athos (1981) emphasize the importance of a
high-level strategic approach to innovation when they
include `strategy’ and s̀uper-ordinate goals’ as two of
their s̀even-Ss’ .

3.3. Empowerment and groups

The third lever is empowerment and groups. This lever
strives to involve all layers of the organization in the
innovation process and has its origins rooted in the theory
of socio-technical design (Pava 1983) . Pascale and Athos
(1981) emphasize the importance of an empowerment to
innovation when they include `sta� ’ as one of the s̀even-
Ss’ levers. Davenport (1993) states that `approaches such
as greater employee empowerment, reliance on autono-
mous teams and ¯ attened organizations are as key to
enabling process change as any technical tool’ .

Not only does empowerment help to motivate the
employees to support the e� ort, but it also reduces any
resistance that may be encountered to the proposed
transformation. Mabey et al. (1993) also promote the
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bene® ts of this lever. They cite Nadler’ s (1980) view that
`participation tends to reduce resistance, build ownership
of the change and thus motivate people to make the
changes work’ . Applying empowerment and team-work-
ing requires a signi® cant level of training to prepare the
employees and managers for the transition. The organ-
ization’ s support systems (e.g. reward and recognition)
must also be altered to support the initiative. By such
an inclusive approach to the innovation of the organiza-
tional systems, a more holistic and enlightened perspec-
tive of the e� ects of the proposed changes will be
obtained.

The seeds of innovation are ideas and problems
encountered at various levels in the organization.
Gathering these ideas and problems in a structured for-
mat is perhaps the most important aspect of fostering
systems innovation. Ideas generation must occur within
an environment where the providers fully understand the
goals and strategies of the company. Ideas that do not ® t
in with operational strategy will become wasted e� ort
and lead to frustration. On the other hand, ideas gener-
ated by employees who understand company goals can
be treated with curiosity and may ultimately de® ne the
company’ s innovation potential.

The issue of groups has been widely researched. In
their simplest form they will be either permanent or
non-permanent. Many companies have discovered that
running existing departments in a slightly more demo-
cratic style to be equally e� ective to the creation of so-
called high-performance work-teams. The issue in
systems innovation is that groups behave as teams and
that the systems are in place to allow individuals to gen-
erate ideas, participate in projects teams and be a valued
member of permanent departments, cells or work-teams.
Participation through direct involvement, understanding
business goals and annual review can lead not only to
lowering resistance to change but to improved innovation
to the system as a whole. Hall (1997) , when discussing
similarities between kinetic theories and organizational
change theory, states that commitment, training and par-
ticipation `gradually increase the organizational tem-
perature’ , increasing the level of change.

3.4. Reengineering and improvement

The fourth lever is reengineering and improvement,
the roots of which are to be found in the change philoso-
phies of business process reengineering (Hammer and
Champy 1993, Davenport 1993) and world class manu-
facturing (Schonberg 1986) . It addresses two distinct
types of change in an organization ; radical or step change
and incremental or continuous change (also called quick
wins later in this paper) . The lever recognizes that orga-

nizations’ e� orts to innovate will include periods of radi-
cal change and incremental change on a more continuous
basis. Both will also occur in parallel. Most organizations
will have a continuous improvement process operating
mainly on the shop ¯ oor. They will also have longer-
term showcase projects that attempt to transform per-
formance by working outside the envelope and beyond
normal work practices. While certain approaches imply
that these are mutually exclusive, the reality of organiza-
tional development is that there will be contribution from
both types of change. Miles et al. (1995) highlight that ìn
periods of major environmental change, incremental
change is usually not su� cient’ . The importance of this
lever with respect to systems innovation is the emphasis
on the need for both types of initiatives. Hall (1997)
supports this perspective that there is the need for both
incremental and quantum leap projects, otherwise the
organization will begin to `cool down’ and the momen-
tum of innovation will be lost.

Stepped change and incremental improvements occur
through projects or tasks, which begin as ideas or prob-
lems and ® nd their way into a formal information man-
agement system. The articulation of these projects to date
has relied on project management practice that only
o� ers the chance of preparing detailed speci® cations for
every project no matter how small or large. A far more
e� ective technique is one proposed in the socio-technical
systems design approachÐ that of minimum critical
speci® cations (Pava 1983) . This technique asks that
only critical details are planned and monitored by man-
agement teams. Individual project managers can later
create whatever level of complexity they desire for their
projects.

3.5. Learning and communications

The ® nal lever is learning and communications, and
has its origins in the theories of socio-technical design and
the learning organization. As mentioned earlier, the im-
portance of a `corporate consciousness’ cannot be over-
stated. It is only through employee’ s learning from their
traumas and triumphs that the organization can ensure
continued improvement. Rothwell (1992) includes t̀he
use of e� ective communication to gain a consensus for
change’ as part of his 10 Cs. A major part of this ability
to learn is in the inter-linking of the organization’ s needs
analysis with its training plan. Through this interaction,
the current resources of the organization can be devel-
oped to ful® l the development needs of the organization.
Often educating and training the organization’ s employ-
ees is the only bene® t which accrues to the employees
from the extra responsibilities of empowerment.
Weisbord (1987) promotes the ideal of learning within
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organizations by stating that `everybody has a chance to
learn, grow and achieve and there is a great deal more
self control’ . Hayes et al. (1988) also emphasize the cen-
trality of continual learning and improvement.

Communication, the second part of this lever, is also
highly important to the overall system. Here, the organ-
ization will ensure that the channels are in place to allow
for e� ective communication between the di� erent layers
and across the functional boundaries of the organization
(Kotter 1995) . Communication will help overcome resist-
ance to change and will support the other levers, e.g.
empowerment, leadership and group behaviour that
rely heavily upon it. It is through communication that
a holistic perspective of the organization can be achieved
and revolutionary ideas for innovation captured.
Davenport (1993) emphasizes the bene® ts of communi-
cations as a key enabler of process change. This intra-
organizational level communication can be achieved
through the use of applications, such as e-mail, electronic
bulletin boards and t̀ele-group authoring’ .

From the above, it becomes clear that these ® ve levers
not only support the systems innovation management
process, but support one another as well. The interrela-
tionship strengthens the entire approach as it presents a
consistent approach towards organizational innovation.
In the next section, a methodology is presented which
takes these levers into consideration.

4. Creating the innovation method

A methodology can be de® ned as a systematic route to
achieve a desired goal. The goal of a systems innovation
methodology is to identify and integrate the most valu-
able and successful ways to change a system or organ-
ization. It ensures that an organization is focused on
where it wants to be in the future. Each change method
consists of a set of time-independent stages to be accom-
plished, and each stage has various considerations based
on experience that are intended to make it successful.
While a methodology does not provide an organization
with all the answers, it does provide a framework on
which the organization can develop and de® ne their
own change processes.

Numerous methodologies have been presented to sup-
port the myriad of approaches to organizational devel-
opment which have appeared in recent years. In 1993,
Davenport presented a ®̀ ve-step’ methodology for
achieving radical process change in organizations. Due
to the interest in organizational development and inno-
vation, other alternative methodologies are also available
(Hammer and Champy 1993, Furey et al. 1993,
Manganelli and Klein 1994, Martin 1995) . The systems
innovation methodology addresses both continuous and

radical change in an integrated manner. It provides a
structure through which organizations can manage and
coordinate their change process. The systems innovation
methodology takes into account the past methodologies
for change and brings together a number of modelling
and analysis tools. It is speci® cally designed to facilitate
learning at every level. Furthermore, each of the change
steps has its own tools and techniques to support it. The
concept of a methodology possessing support tools is not
novel, as Furey et al. (1993) promotes the use of
techniques, such as benchmarking as integral parts of
his methodology.

Each of the ® ve phases of the systems innovation meth-
odology is derived from the supporting levers and the
organizational innovation process, as well as from a syn-
thesis of the core elements of the vast array of existing
`change’ methodologies which `best ® t’ the paradigm of
systems innovation. The methodology is constructed to
allow links to a number of critical factors in the change
process including controls and constraints, feedback, key
deliverables, key inputs and outputs, and management
tools that can be used during each stage. The ® ve stages
in the methodology are brie¯ y outlined in ® gure 5.

4.1. Understand requirements and develop goals

This ensures that the organization has a clear view,
image or vision of where it would like to be in a future
state. A strategy is a coherent or consistent stream of
actions which an organization takes to move towards a
vision. The organization’ s goals should be linked to its
strategy. They should be speci® c, well de® ned and clear
so that people know what to accomplish. This phase takes
into account the organizational environment and its
requirements when developing its goals. The output of
this phase is the creation of the strategies and measures
which the company wishes to pursue. These will act as
constraints to the other phases of the methodology.

4.2. Engage users and model processes

This stage helps to overcome any resistance to change
by securing the commitment and support of all personnel
concerned. Employees can take ownership of the change
initiative by modelling the process. By doing this they
will understand and evaluate the existing processes and
be in a position to identify potential areas for change.
This phase of the methodology relates back to the levers
of empowerment, communication, reengineering and
improvement. The output of this phase is a set of models
of the current system operations. This model will be used
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in the next phase of the methodology as a basis for
analysis.

4.3. Analyse technical and social systems

This step of the methodology requires organizations to
examine best practices and industry trends in order to
produce ideas and concepts for change. Ideas, require-
ments and models of the existing situation are analysed.
Two distinct areas of analysis evolveÐ technical and
social. Various tools, such as benchmarking are used to
gather potential ideas for change and to allow a gap
analysis between existing systems and those of other or-
ganizations. The output of this phase is the generation of
minimal critical speci® cations for the development of the
organization.

4.4. Rank projects and de�ne migration plan

In this stage, detailed plans are designed which take
into consideration constraints, such as the organization’ s
strategy, budget and resources. In this phase of the meth-
odology, the management team decides on the portfolio
of development projects which they will undertake. This

project selection is achieved through ranking all the mini-
mal critical speci® cations relative to prede® ned criteria,
e.g. ®̀ t with current strategies’ or ®̀ t with available
resources’ . The output of this phase of the methodology
is a portfolio of projects which are correlated with the
existing goals of the organization and which form a
plan to achieve these ends.

4.5. Implement systems innovation plan

In this stage, speci® c teams are assigned responsibility
and accountability for implementing the new plan.
Support systems should also be aligned to reinforce the
new design and continuous learning ; feedback and
ongoing training should be provided for all employees
a� ected by the change in order to sustain their energy
and enthusiasm. The output of this phase of the method-
ology is the continued transformation of the organization
towards the new organization envisioned in the goals.

The stages move progressively into shorter time hori-
zons and also migrate from batch to continuous mode.
The understand requirements stage, e.g. has a long time
horizon and is executed in terms of yearly periods. On the
other hand, the implement systems innovation plan stage
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is a continuous process with activities and feedback tak-
ing place each day.

The next section deals with the innovation toolkit,
which supports this methodology and draws heavily on
the levers discussed earlier. Prior to developing a set of
standard features and functionality for the toolkit, a
detailed questionnaire was created and a number of com-
panies surveyed. A detailed understanding of how system
innovation can be implemented using practical tools and
techniques was achieved.

5. Developing the innovation toolkit

The systems innovation toolkit consists of three sepa-
rate software architectures brought together to provide
information systems support for the entire systems inno-
vation process. The three architectures are: SI modelling
tools, SI applications tools and SI intranet.

The systems innovation modelling tools have been
selected with a primary selection criterion based around
the people who will use the tools. For example the ® ve
levers mentioned earlier promote the use of management
teams comprising di� erent disciplines and sta� seniority.
Therefore, the modelling tools selected must support this
kind of group pro® le; otherwise communications between
members of the group will become ine� cient. Tools iden-
ti® ed include: minimum critical speci® cations, object ¯ ow-
charts, activity ¯ owcharts and matrix organization charts.
Each of these tools has been modi® ed from the more tradi-
tional approaches to their use. In the case of activity ¯ ow-
charts, the IDEFo modelling approach was modi® ed into
a version called pre-IDEFo, where activities and/or pro-
cesses were identi® ed, and controls, inputs, outputs and
resources noted. No graphics were deemed necessary for
high-level modelling. Management groups, could agree on
the need for a customer order ful® lment process, but put-
ting this into graphics was not necessary.

The SI applications tools primarily support the informa-
tion requirements of the change process itself rather than,
the modelling processes. Applications have been developed
around the development funnel with tools developed for:
gathering innovations (problems and ideas) , project rank-
ing, project speci® cation, strategy selection, performance
monitoring, etc. Figure 6 illustrates most of the modules
created. All of the modules including modelling and, the
salary review modules are totally integrated, drawing on
the same performance and strategy data and generating
data that are used by other modules. The e� ect is a total
integration of strategic planning, performance measure-
ment, innovation planning, project management, resource
management, group management, etc.

The ® nal architecture in the systems innovation toolkit
is labelled the SI intranet. The intranet provides a num-

ber of features, including allowing di� erent levels of
access to users. Five levels of user are de® ned (innovator,
investigator, improver, team leader, group manager and
administrator) . The intranet both communicates the
goals and measures of the business and its status in
achieving them through projects and quick wins. It cap-
tures ideas and problems which are the seeds of innova-
tion. The combined software tools, SI intranet, SI
modelling and SI applications, provide a holistic and
integrated approach to promoting systemic innovation
among all employees. Figure 6 illustrates the key modules
in the systems innovation applications toolkitÐ collec-
tively called systems innovation manager. These tools
have now been implemented using a popular database
management development platform and utilizing various
common groupware features.

Systems innovation manager (SIM) has nine key ele-
ments. Each element can operate in s̀tand-alone’ mode,
however, within the context of the entire system, each
element can also share key data. This is illustrated in
® gure 7.

The software views the process of innovating organiza-
tional systems as comprising of three distinct areas, each
of which are interrelated. The ® rst of these areas is that of
`actions’ , comprising the innovations, investigations,
quick wins and projects modules of the software. It is
these actions that bring about physical change within
organizations. The second distinct area is that of the
goals/constraints, comprising the goals, teams and models
modules. These modules constrain the `actions’ as they
progress through the innovation process. This is achieved
by t̀agging’ each action to ensure e� ective correlation
between the organization’ s goals/constraints and its
ongoing actions. The third distinct area of the innovation
process is that of results, comprising the results data from
the goals/constraints modules, together with the results of
the actions coming from the shop ¯ oor.

The software focuses on the entire innovation process,
but concentrates on achieving e� ective integration
between the key elements of the process, rather than
everything. While each module of the software has been
designed to allow the possibility of operating in `stand-
alone’ mode, the architecture encourages the user to take
cognisance of the key interrelationships which need to be
managed within the innovation process. Through recog-
nition of the interrelationship between actions, goals/con-
straints and results, the SIM software facilitates total
e� ective integration within the innovation process.

6. Conclusions

This paper introduces a new paradigm called
systems innovation management, which facilitates the
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management of change in an operations environment. It
is developed with the requirements of industry in mind,
while at the same time employing best management
practice currently in use in high-performing companies.
Critically, the paradigm is also developed with a close eye
on how change management is eventually implemented
in companies, rather than theory alone. Systems innova-
tion management is built around ® ve key levers. It is
articulated through a comprehensive methodology and

is supported by a suite of software tools that e� ectively
integrates all aspects of the innovation process.
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