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Abstract: The Innovation Factory: Management Systems, Knodde Management and Production of
Innovation

We explore the nature of innovation as an integralt of corporate strategy and organization. The
Knowledge cycle represents a necessary embeddinthdolnnovation cycle — so, we also explore the
relationship of these two corporate cycles. Weraféeful definitions of a number of necessary aatieg,
like innovation, quality, knowledge, informatiordded value, strategy, technology, mass customizatio
and some others. The purpose is to outline metlogil foundations for transforming a company iato
Innovation Factory.

Abstrakt: Tovarna na inovace: systéni§zeni,izeni znalosti a produkce inovaci

Zabyvame se podstatou inovaci jako nedilnou&stlipodnikové strategie a organizace. Znalostkiusy
podniku poskytuje nutné uloZeni pro Inéviacyklus — takZze se téZz podivame na vzéahtd dvou
podnikovych cykl Nabizime pouzitelné definice ceilgdy potebnych kategorii: od inavaci, kvality,
znalosti a informaci az poipanou hodnotu, strategii, technologii a masovostémizaci. Cilendlanku je
nécrt metodologickych zékladpro transformaci podniku na Tovarnu na Inovace.
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1. Introduction

Innovation is a strategic necessity in the global &he process of innovation must be
integrated and embodied within the entire cyclethef business process. It has to be
continuous, purposeful and strategically coherkmtovation cannot remain an isolated
function of selected, qualified individuals or depaents. It cannot wait for inspiration or
creative enlightenment, nor can it be dependertestain attributes or characteristics of
“innovative” individuals.

Every individual works in and is a part of some lagyporate processes; all of these
processes are subject to both continuous and diisgontinuous improvement. That
means that continuous (quantitative) and discontisu(qualitative) innovation drives
must be embodied in each individual and embeddedhén system of their daily
interaction and work. The whole company, with tdlemployees, whether production or
service oriented, must become an Innovation Factory

2. What islnnovation?

There are clearly many definitions and conceptaelsas many popular images of what
innovation entails. For our purposes, we defin@vation as the change in the hardware,
software, brainware or support network of a progdsgstem or process thacreases the
value for the user or customer

From this definition it should become clear that rweryinvention (a discontinuous,
gualitative change) is an innovation, and so nagrgvmprovement(a continuous,
guantitative change) is an innovation. Innovatialdsa value and value can only be



realized after the purchase. While invention canstexven without a customer,
innovation , in order to exist, must be valued pacthased by a customer.

3. Innovation Cycle

The value is being added through theovation cycle

It is clear that innovation is a process, selffi@icing and continually repeating cycle of
activities. It starts withunderstandingU) what a customer wants and how the resources
are to be used to satisfy him. Then a corresporisggn(D) solution is prepared and its
value-adding (and money-making) potentials evatliatd they are found to be
significant, the design isnplementedl). The actual service delivery is achieved tlgiou

its actualoperation(O).
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Figure No. 1: Innovation U-D-1-O Cycle

The U-D-1-O cycle of Figure 1 is a simplified inpeetation adapted from Jackson
[1]. This is a self-reinforcing learning cycle whienust be continually repeated if any
learning from operatings to take place.

The cycle must beffective i.e. delivering the right answers to the righesions,
not justefficient i.e. delivering the right answers to possibly mgajuestions — and thus
developingwrong services and products quickly and cheaply; thisild/doe the worst
possible outcome.

The most important “right” question Why That represents strategigsdom(Zeleny,
2005). AskingHow comes second. That represents stratkgowledge(Zeleny, 2000,
2004). While askingvhy always contains the potential for change and iatiom, asking
how already accepts a system or process as fixed vangieaving little room for
innovation.

Doing the right things is so much more importarartldoing things right.

Doing the right things means adding value.

4. What is Added Value?

Any worker, any product, any design and any innevanust add value

There are of course two kinds of value to be carsidtvalue for the businesndvalue
for the customerBoth parties to the transaction must be ableetived value, both must



benefit: the business — in order to make it; thet@mer — in order to buy it. In the global
age it is precisely this business-customaftue competitionthat is emerging as the
hardest and the busiest battleground.

[ y Y Maximum price

Value for

customer @
X Price paid

Value
Create Value for Profit
d business
\ ! 1% Wages and salaries
‘ Cost
Direct and indirect materials and services
purchased

Figure No. 2: Adding Value for the Customer

In Figure 2 we attempt to explain the process eattng new value. This is crucial for the
identification and assessment of innovation.

First, the customer pays for the service or pradihetprice paid The producer subtracts
the cost incurred including all direct and indirect materials arehsces purchased. The
difference is thedded valudor the business. This added value can also leepirgted as
the value of knowledgengaged in producing the service or product. keoto pay
wages and salaries, the production process amadatslination must generate this added
value. Added value is the only source of corpovedges and salaries and profits.

If the added value does natover the wages and salaries, then these must be
correspondingly lowered. If no value has been adthenh the value of knowledge is zero
and no payment can be due to it. The business awdsénough value in order ¢coverat
least its workers and managers, their salariesveages. If even more value has been
created, theprofits can be realized, up to the price receibed.

A business which does not generate sufficient addddge cannot cover its wages and
salaries, has no profits, and cannot function eveextended period of time. Added value
is the key to assessing the quality of human kndgden business.

The customer, of course, must be willing and readgay more for the service/product
than he actually paid. Thmaximum pricethe customer would be willing to pay must

! Traditionally, wages and salaries are included as a cost a priori and profits then computed
directly. Such an approach, of course, hides the true source of wages and salaries (added value),
and does not identify creators of value and the value of their knowledge. It is poorly suited for
analyzing innovation, knowledge or profitability.



exceed the price the producer has asked for. Thierehce is the addedalue for
customer

If there is no value for customer — the maximune@is lower than the price to be paid —
then the customer would not buy the service or prtdIn a competitive market, the
customer pays money only for the value receivedthe value for the customer.

So, there is adynamic “struggle” between the tveotips: the customer wishes to
maximize his value while the producer tries to maxe his value. The most visible
aspect of this is the price pressure: the custdres to minimize the price paid so that
the value for customer is maximized; the produdes to maximize the price paid so that
value for the business is maximized. In a healtoynpetitive economy an optimal price
is identified: it provides acceptable value for ttestomer and for the business. Both
parties must benefit from the transaction.

In Figure 2, one can see how different strategiesnaximizing added value can emerge,
dictating a corresponding requisiteovation strategy

The business can drive down the cost of purchasgdrials and services: it can optimize
the use of its resources and processes. This refefficiency of productioror “doing
things right”. Or, the business can drive up theiimam price the customer is willing to
pay and thus increase the value to the customes.réfers toeffectiveness of production
or “doing the right things”. The tension betweea tbcus on efficiency and effectiveness
(the cost and value) must be resolved through dhgocate strategy.

The business can also concentrate on increasingathe of knowledge and thus extract
higher added value from given resources. Obseraethie total value for the customer
and value for the business represents a newvala¢ createdas in Figure 2. The larger
the overall value created, the larger is the pnogpef both the customers and the
producers. A healthy economy, healthy company, theatepartment and healthy
individual produce large and increasing value @®atAny innovation — to be an
innovation — must create value.

It is clear that the innovation process must beatuasr driven, continuous and cyclical,
embodied in the corporate strategy and embeddédsimess systems and organization.
Only then can an Innovation Factory start emerging.

5. What is Quality?

It is clear that the notion of quality must be elysassociated with the notion of added
value. In fact, quality and value seem to be insdpgea, although value is more
encompassing, while quality is often stripped tonimal technical and efficiency
standards.

Quality is the optimal balance between effectiversesl efficiency.

A quality product, process or service providesright customer balance between doing
the right thing (value) and doing things right @o3he value the customer receives for
his money — that’s quality.

The price (money) is therefore a constitutive paiquality. A “high quality” item cannot
be priced above the maximum price a customer ingito pay because then the added
value is reduced to zero and the item is not pwethalt has “low quality” for me, it does
not deliver value, and | don’t want it.

? Unless forced to by circumstances of monopoly or the lack of alternative choices.



Quality does not exigter se It is realized and thus created in the act otpase (more
precisely in the subsequent use) and through #mesarction. So, the notion of quality is
intimately associated with the customer and hisoagiurchase. Quality is not stored in
warehouses; it only emerges through the act ofyase and the subsequent use.

We can of course recognize and acknowledge qualitiems we do not purchase, but
that is recognizing the quality for others and rot ourselves. Such “quality” is
meaningful only as a point of reference or benclkmaot as a living aspect of our own
economic behavior. In business, it does not matteat people think, say or imagine; the
only think that matters iwhat they do

Unsalable goods, products or servicasnot beof high quality, by definition. Quality is
derived from customers’ preferences and realizedutih the purchase. Quality is not
“built in” by engineers and “stored” in a warehousewaiting for the customer to
recognize the engineer’s sincere imagination astni The Innovation Factory starts
and ends with the customer.

6. Technology Innovation

As an example, we shall take a closer look atrihevation issues related to technology.
It is important to establish that an improvementloange in hardware is not innovation,
unless it affects the use of technology and creedéise for the user (customer). Also,
hardware is not technology

What is technology?

Any technology can be divided into several cleabntifiable components:

1. Hardware The physical structure or logical layout; thempl@r equipment of the
machine or contrivance. Thistise meango carry out required tasks of transformation to
achieve purpose or goals. Hardware therefore referonly to the particular physical
structure of the components, but also to theirdaigiayout.

2. Software The set of rules, guidelines, and algorithms se&ey for using the hardware
(program, covenants, standards, rules of usagearty out the tasks. This is thkaow-
how— how to carry out tasks to achieve purpose olsgoa

3. Brainware The purpose (objectives and goals), reason astdigation for using or
deploying the hardware/software in a particular wakis is theknow-whatand the
know-whyof technology. That is, the determination of wi@atuse or deploy, when,
where and why.

These three components form teehnology core.

There is a fourth and most important aspect ofrteldygy:

4. Technology support nefthe requisite physical, organizational, administegt and
cultural structures: work rules, task rules, re@iskills, work content, standards and
measures, styles, culture and organizational pestter

Any technology core (hardware, software and brame)yain order to function as
technology, must be embedded in a supportive n&twbiphysical, informational, and
socioeconomic relationships which enable and sugherproper use and functioning of
a given technology. We refer to such a structuria@sechnology support néT SN).

TSN is a network of flows: materials, informaticemergies, skills, laws, and rules of
conduct that circulate to, through and from themogk in order to enable the proper
functioning of the technology core and the achigwhgiven purpose or goals. The TSN



is sketched in Figure 4. It should be clear thatghape and form of the TSN is the main
determinant of technology use.
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Figure No. 4: Components of Technology

Every specific technology core gives rise to a #jgeand requisite TSN and thus to a
specific set of relationships among people. Ultehatthe TSN can be traced to and
translated into the relationships among human @gatnts: initiators, providers and
maintainers of the requisite flows in cooperativeial settings.
In terms of the introduced changes in the technotmgye, we can explor@iscontinuous
(qualitative),continuous(quantitative) andeutral (conservative) effects on the support
network. Only if there are perceptible effects ba support network can a created value
be measured through purchase and the change dkdarealitative, quantitative or
conservative innovation.
No matter how “radical” are the changes in hardwso&ware or brainware, if there are
no perceptible effects on the TSN, no value caadsed for the user/customer and the
change isiot an innovation
This is important in order to avoid generating, gating and rewarding useless and
repetitive manipulations of superficial or artiitiattributes while believing that such
might constitute “innovations”. There are too m&mnovations” that are nothing other
then very costly inventions with no perceptible &f#s, no added value and no TSN
effects.
The Innovation Factory concept is providing direlctmotivation, serious criteria,
justified rewards and systems embedding for theggad stream of innovations.
The three types of effects on the TSN are:
1. High technologyis any technology core that affects #féectivenessf the TSN.
It qualitatively changes the very architecture (structure and aghaon) of the
components of the technology support net. Highrteldgy therefore changes the
gualitative nature of tasks of the TSN and thdmtrens, as well as their requisite
physical, energy and information flows. It alsoeatk the skills required, the roles
played, the styles of management and coordinatitime—organizational culture



itself. In short, it allows (and often requires)t mmly to do things differentlyout
often todo different things

2. The technology coreaffects only theefficiencyof flows over the TSN, i.e., it
activates onlyquantitativechanges over the qualitatively identical architestof
the TSN. It allows users to perform the same taskke same way, but faster,
more reliably, in larger quantities, or more e#iily, while preserving the
gualitative nature of flows and the structure oé thupport, skills, styles and
culture. Technology allows us to do the same thinghe same way, just more
efficiently.

3. Theappropriate technology coressentially conserves everything: the support net
as well as the flows through it; its effects areitr& with respect to the TSN. It
allows users to do the same thing in the same wagomparable levels of
efficiency. Improving efficiency is not the purpdsere, preserving and protecting
the TSN is. Appropriate technology is importantsituations where the stability
of the support net is primary for social, politicalultural or environmental
reasons.

These three effects have to be clearly differestiat evaluating corporate innovations.
7. Innovation Cycle Within a Cyclical Business Organization

It is clear that the U-D-I-O Innovation cycle mimtcome embedded in the organization
of a company.

C

Add value
Operate

Understand

Implement Invest

Design



Figure No. 5: Cyclical Business Organization

In Figure 5 we show a highly simplifieclyclical business organizatiprased on the
interconnection of processes rather than the dapiay of functions, roles or positions.
Each business has to coordinate four basic dimesisiustomer(C), Innovation (1),
ProcessegP) andMoney(M). According to Jackson (2004), all business.a minimum
has to use resources/processes to satisfy thenoeisio order to make money. Innovation
can be viewed as the fourth dimension, necessargskuring the long-term, sustainable
performance of business.

So, in a healthy business organization we canngisish two interwoven cycles:

1) C-I-P, theKnowledge Cyclewhich transforms customer information into innve
products and processes and operates them in orderve and satisfy the customer.

2) C-M-I-P, theMoney Cycleindicating the overall circulation of capital.tfansforms
customer satisfaction into money and then reinvifgtsmoney in order to redesign the
processes so that their operation serves the castbatter, creates more value for him
and therefore more money for the business.

Observe that both cycles, C-I-P and C-M-I-P, ardesded within each other and are
mutually reinforcing. They represent tbeerall strategy of business

Strategy is th@ortfolio of activitiesof a company. Strategy ot a statement (of vision,
mission, etc.). Strategy is not a description dfoag but action itself. In this sense, all
companiedave strategyecause they do — something. Your strategy is yatdo, not
what you say you do. And what you goyour strategy.

It is here, within the overall strategy, that theDdl-O cycle of Figure 1 must be
embedded. Its embedding is indicated by red letiadsit is clear that only through the
embedding can the Innovatipnocessbecome a part of the corporate strategy, embedded
in its organization, embodied in the knowledge lbfeaployees and harnessed towards
adding value for the customer. It is only in thisywthat a company can become an
Innovation Factory, where every employee, throuighalations, is engaged in innovating
processes and products, which bring improved satish to the customer, add more
value for him and so make more money for the compan

Each cycle, C-I-P, C-M-I-P and U-D-I-O, in eachitsf iterations, enhances (or should
enhance)experience, learning and knowledgenong the employees and managers of
a corporation. Without continuous knowledge enharad there can be no innovation
enhancement.

8. What is Knowledge?

Knowledge is thepurposeful coordination of actiorAchieving an intended purpose is
the sole proof or demonstration of knowledge. lialiy can be judged from the quality
of the outcome (product) or even from the qualitthe coordination (process).

If we can engage in any activity in a purposeful aoherent way, then we demonstrate
knowledge omve know Such purposeful action can be both physical aadtah, ranging
from doing and behaving to speaking and thinking.

In order to coordinate our action, we have to emboeltain enabling structures, like
neural patterns, physical and mental dexteritieprapriate concepts, distinctions and
guiding images, and so on. All such enabling stmgs can be embodied though



inheritance, learning, training or similar processs& more comprehensive definition of
knowledge would then read as follows:
Knowledge is an embodied complex of action enalsingctures, externalized through a
purposeful coordination of requisite activities
Information is asymbolic description of actionWhenever we describe, in words,
numbers, pictures or symbols, past, current oréutiction, we have created information.
Information is not knowledgeWhat we do is knowledge; what we say we do is
information. All knowing is doing, and all doing ksowing. Information is an input into
the process of coordination of action, into knowied
Managing a company through information, that isptigh symbolic descriptions, is quite
inappropriate in the global era. No business addsevthrough descriptions, but only
through action. Managing action is different fromamaging statements and other
symbolic descriptions. Reading a cookbook (infororgtis fundamentally different from
knowing how to cook (knowledge).
Innovation is not just about ideas, inventions aedigns, but about the entire, self-
enhancing U-D-1-O cycle. Innovation is about actimtause it is about adding value and
value can only be added through action. So, theMation cycle must be embedded in
the Knowledge cycle and that in the Money cyclandsigure 5.
Knowledge is measured by added valwedded value is produced by customer
satisfaction expressed by the purchase. Otherwiseadded value has been realized.
Only the purchase brings money. So, knowledge ssored by added value, i.e., by the
money paid for it by the customer.
Innovation adds value through knowledge.
So, the Knowledge cycle is crucial for businesshie global era. It consists of at least
four fundamental and interconnected transformations

- Combination (#l), transforms information into better, more suitable

actionable information (The traditional domain &fdnd MIS).

- Internalization (I-K), transforms information into knowledge, that is
a purposeful, effective coordination of action.

- Socialization (k=K), transforms knowledge into a more effective knowkedg
through sharing, learning and cooperation.

- Externalization (K-l), transforms successful action back into symbolic
description, effective knowledge into usable infation.

This Information-Knowledge cycle, C-I-S-E, is beingntinually repeated, coordinated
and enhanced, forming the base for so calledwledge manageme(itM). It is clear
that KM cannot exisper se on its own, but must be embodied in people andeeitied
in corporate systems. The Knowledge cycle isath@blerof the Innovation cycle.

Process is more important than product. A highlityuparocess implies a high-
quality product, but novice versa Similarly, corporate organization implies corpgera
structure, but notice versaBecause the organization is action and doing,sanature
is its description and “snapshot”, then organizsgtias a concatenation of key corporate
processes, is the strategy. So, strategy impliesctate. Innovation flows from
organization (and strategy), not from structurenolation management must be



intimately embedded within all relevant corporayeles. Then the business organization
becomes driven by the Innovation Factory embedd#drny

9. Conclusion

We could present only partial and incomplete sketcbf our innovation methodology.
However, it should become clear that modern innowmatas to be studied and practiced
not per se in isolation, but as an integral part of the entircular organization of
a company and its business. This represents athajkenge but promises even larger
returns for modern, forward-looking companies & gffiobal era.
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