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ABSTRACT

Ayse COBAN June 2011

BEER'’S VIABLE SYSTEM DIAGNOSIS IN ACTION

This thesis stands for modelling an organisatidath the help of Viable System Diagnosis
(VSD) as a cybernetic tool that is created by StdfBeer. The Viable System Model aims to
instruct managers for designing their organisationsising cybernetic tools and principles to
make sensitive organisations to their environmeiieh can control all of the characteristics
of viability. In this study, the origin and the tosy of systems thinking, its practices in
different disciplines, and its application in maaagnt and organisations area are illustrated.
The principles and tools of cybernetics are alsplared to understand organisational
cybernetics. The illustration of an organisatio®JBITAK, Science Fellowships and Grant
Programmes Department) is presented. To appre®d&®D clearly an application for
diagnosing the organisation is made. According e tiagnosing process’s results the

organisation has been reformed.
Key words:

Viable System Diagnosis, Viable System Model, Cgbtics, TUBTAK, Science

Fellowships and Grant Programmes Department
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KISA OZET

Ayse COBAN Hazin2011

BEER’IN YASAYAN SISTEMLER TE SHISI'NIN BIR UYGULAMASI

Bu tez Stafford Beer tarafindan sibernetik bir acdgrak ortaya cikarilan ¥ayan
Sistemler Tghisi (YST)'nin  bir organizasyonun modellenmesindeull&ilmasini
anlatmaktadir. Ygayan Sistem Model (YSM)'i yoneticilerin cevrelerinaarsi duyarli ve
canhligin  butiin  6zelliklerini  kontrol edebilen organizaslari tasarlayabilmelerini
amaclamaktadir. Bu caimada Sistem DQiiincesi’nin kaynai, tarihi, farkh disiplinlerdeki
uygulamalari ve yonetim ve organizasyon alaninaulaygalari anlatiingtir. Buna ek olarak
organizasyonel siberngtianlamak icin prensipleri ve araclari tasvir editin. TUBITAK,
BIDEB'in bir tasviri yapilms ve Yaayan Sistem Modeli'ni daha iyi anlamak icin bu
organizsyona bir uygulamasi yapiytm. Sistem tghisi srecinin sonuclarina goére kurum

yeniden yapilandirilngtir.

Anahtar Kelimeler:
Yasayan Sistem Tghisi, Yasayan Sistem Modeli, Sibernetik, TWBAK,BIDEB

Vii



LIST OF CONTENTS

APPROVAL PAGE.......oo ittt ettt ebe bbbt nbe e iv
ABSTRACT ..ttt ettt h et h b b e e st et st e bt eb e b st et e st b e st en e bbb ne et vi
KISA OZET ..ottt sttt bbbt bt a e s e vii
BEER’IN YASAYAN SISTEMLER TESHISI'NIN BIR UYGULAMASI ......cccoveviverirreisiernne, vii
LIST OF TABLES ...ttt ettt X
LIST OF FIGURES ...ttt sttt Xi
LIST OF ABBREVIATIONS ...ttt e Xii
INTRODUGCTION.... .ottt ettt ettt b ettt he st st b et e b s e b e e eb et es e bt sbe st et ebe st ebenaeneasenes 1
CHAPTER L.ttt ettt bbb h et h bbbt b e st e bt st e bt et e bt st ene e s s 2
1.1. The origin of Systems thinKiNg..........coererieiirinrec e 2
1.1.0. SYSIEMS TREOLY.....erueitiieieiieieeteet ettt be et ene e 3

1.2. Systems Thinking in Management and Organisatieory..........cccvevevevivieceseceeiee 5

1.3. Applied Systems THINKING..........cciiieieriiieere et sne s 8
CHAPTER 2.ttt ettt bbbttt nb bbb sa et nens 13
2.1. HIiStOry Of CYDEIMELICS.....c.eeuiiiieiieierieeee ettt e 13

2.2. Philosophical and Theoretical Base of CyD@I8EL...........ccccceeeririrenenieeenere e 14
2.2.1. The Black BOX TECHNIQUE........cceeciiiieieiirteeete ettt ae st st ae e 16

2.2.2. NegativVe FEEADACK..........cco et 18

2.2.3. Variety ENQINEEIING ....cci oottt st s ee s sneeneeneesnes 18

2.3. Managerial Cybernetics and Organisational GQWIES............ccccceveeveevereecereceeere e 22

2.4. Viable SYStem DIiagnOSIS.......c.cciveeevierireeiisisieseeste e essestesteseessessesssessessesssessessesssessessesas 22
2.4.1. Viable System MOGEL........ccooiiiriee e 23
SYSEEIM L.ttt ettt ettt et e e be e s bt e e bt e e at e eaee e e abe et e e abeeabeebeetean 24

SYSEEIM 2.ttt ettt ettt et e e bt e s bt e ebe e sheeeaee e sabeeabeeabeebeebeereas 25

SYSTEIM 3.ttt et et e e bt et e e bR Rt et r e e e reene e 25

SYSEEIM 4.ttt ettt ettt et e e be e e bt e e bt e s he e e aee e sabeeabeeabeebeebeerean 26

SYSEEIM Bttt ettt ettt ettt e e s he e e bt e s ht e saee e eate et e eabeebeebeeteas 26



2.4.2. THE USE OF IMOUEBL...coi oottt ettt et e et e s et e esesaat e s seaaeesssasanaees 27

2.4.2.1. System IdentifiCation..........ccceveiiiieieceeeeese e 28
2.4.2.2. SYStEM DIAQNOSIS....ccecieiieiieierieiteeese sttt ettt te et s ra s beenaennenrs 28
CHAPTER 3.ttt bbbttt h et b et et b e bt st e bt st e bt b e b e ebe s enes 30
3.1. The History of The Scientific and TechnologiRasearch Council of Turkey (TUBAK)
and Science Fellowships and Grant Programmes De@alt(SFGPD)...........ccccceverenenennene. 30
3.2. The Structure of The Scientific and TechnataResearch Council of Turkey and The
Responsibilities of SCieNCe BOArd...........cooveiiirininece e 32
3.3. The Science Fellowships and Grant Programne@aidment............ccccceevvereneneneneennne. 34
CHAPTER 4.ttt h bt h bbbttt b e bt et b st e bt b e bt ebe s enes 42
4.1. The Reason for Using Viable System Diagnaogss $cience Fellowships and Grant
Programmes DEPAITMENL.......cc.co ittt ettt ettt st sttt e st s sbe s beebeens 42
4.2. The Process of Application of Viable Systeraddiosis............cccecveerenenenenieienenencneene 43
4.2.1. System ldentification: Purposes of SFGPDDReifihing Its Recursion Levels............. 43
4.2.2. System Diagnosis: Reorganisation of Sciémtiewships and Grant Programmes
Department with Regard to Viable System Model..........cccooeveviiinininencree e 46
)£ (=] 0 T PO 46
SYSEEIM 2.ttt ettt et ettt e e be e bt e e bt e s bt e e bt e e eheesatesateeabeeabeebeetean 48
)Y (<] 0 1 SO P TSP URPPROR 49
SYSEEIM 4.ttt sttt et ettt e e bt e bt e eb e e s bt e e h e e e ehtesatesatesabeeabeebeetean 50
SYSERIM DLttt ettt ettt e bt e bt e e bt e s bt e h e e e sht e sate et e eabeeabeeteetean 51
4.3. A List of Recommendations and an EvaluatioB@igestions...........c.ccccveceneincencineennes 52
CONCLUSION.....cttittetetetet ettt ettt sttt b ettt b ettt sb et sa et s enes 55
BIBLIOGRAPHY ..ottt sttt sttt b ettt b et n e sae e 57



LIST OF TABLES
Table 1: Current map of the systems movement 8

Table 2: Jackson’s expanded version of Jacksonkayd’ “ideal-type” grid of problem

contexts 10

Table 3: Systems approaches according to problemtexts in the System of Systems

Methodologies (SOSM) 12
Table 4: The classification scheme of systems aicgrto Beer 15
Table 5: Characteristics and Tools for Analysi€gbernetic Systems 6 1
Table 6: Methods of Variety Reduction 20

Table 7: Methods of Variety Amplifying 21



LIST OF FIGURES

Figure 1: The Viable System Model 24
Figure 2: Indices of performance 27
Figure 3: The Organisational Chart of TUBK 34

Figure 4: Organisational Chart of Science Fellowsland Grant Programmes Department 39
Figure 5: The Total Number of Scholars SupporteeMery year between 2005 and 2010 40

Figure 6: The Paid Support to Scientists is givemf SFGPD in every year between 2005
and 2010 40

Figure 7: The Payment Amount of Science Fellowshipd Grant Programmes Department
for years 2005-2010 41

Figure 8: The Recursion Levels of Science Fellopsland Grant Programmes Department
45

Figure 9: Science Fellowships and Grant ProgranbDeggrtment According to VSM 54

Xi



VSD

GST
SOSM
VSM
TUBITAK
SFGPD (BDEB)
EU
E-SFGPD
s1

S2

S3

S4

S5

LIST OF ABBREVIATIONS
Viable SystenmabBnosis
General Systemedry
System of Systéneshodologies
Viable System Mxbd
The Scientific and Techaogical Research Council of Turkey
Science Fellowships and Grant Pnognas Department
European Union
Online Applicationesof SFGPD
System 1
System 2
System 3
System 4

System 5

xii



INTRODUCTION

Today’s organisations have to confront withr@asing complexity, change and diversity.
Most of the complex problems can be solved indiglijubut in today’s dynamic world, these
problems happen concurrently. These interrelatedblems need different strategies to be
solved. Another important dimension for the orgat@s is change in the environment.
Since many technological, social, political and remoical changes are happened,
organisations are forced to manage change. Iniaddiv these, diversity problems make
pressure for the managers. The changes in the emikonment cause the need for qualified
stuff and learning organisations. Diversity probdemmay occur in these situations and

organizations should find ways to fix them.

Many consultants, academicians and advisere halped managers to cope with these
situations in work life. Scenario planning, benchkiray, rightsizing, value chain analysis,
total quality management, balanced scorecard astbmer relationship management are
some quick ways to find solutions about complexityange and diversity. However, these
solutions focus on parts rather than evaluatingathele organization so they are rolistic.
This means a solution for one part of the orgambmatan damage another part of the
organization. At this point, “Systems Approachesse in the literature to solve the problems

in holistic ways.

Stafford Beer’s Viable System Model is oneladge “Systems Approaches” and this model
bases on Cybernetics and Systems Thinking. Viapkte§h Model is used for diagnosing
problems of an organisation so it can also be dalke Viable System Diagnosis like that is
used in this study. Viable System Diagnosis useswtic concepts of black box, negative
feedback and variety so they are also explainethig study. The Viable System Model
involves five elements that are called as Syste@ystem 2, System 3, System 4, System 5
and these elements are interrelated through a exgdl information and control loops. In
Chapter 1, System Thinking and its methodologyntsoduced to understand the approach.
Chapter 2 includes information about cybernetitsstaols, and VSD methodology which is
used in this study. Chapter 3 gives brief informatbout The Science Fellowships and Grant
Programmes Department and The Scientific and Tdobimal Council of Turkey. The
Chapter 4 which is the application part of the gtutcludes redesigning and diagnosing
process of The Science Fellowships and Grant Pmages Department.



CHAPTER 1

SYSTEMS THINKING

The purpose of this chapter is to tell abogeaeral agreement about Systems Thinking,
Systems Theory and its application in Managemedt@rganisations. To this end, the roots
of classical scientific thinking has mentioned aisl debilities to understand the social
phenomenon. The important role of holism has beeuaded on to differentiate the perception
of classical scientific thinking and systems thimkiabout complex real world problems. The
effects of Systems Theory on various disciplinks philosophy, biology, control engineering
and organisation and management theory has alsosdisd. A short brief in the management
and organisation theory history has told to malearcthe reductionist and holistic views so
the benefits of systems thinking for management arghnisation theory could be easily
conceived. At last, the applied systems thinking pas focused on the process of using
“Systems Methodology” in different areas and therelgoment of systems thinking and

management science.

1.1. The origin of systems thinking

The term system can be defined as a complicatesle that relies on its parts and the
relationships between these parts. There have lmagry systems like physical, biological,

abstract, social, designed, etc.

The most known conventional method to studyéhsystems is known as reductionism
(Jackson, 2003). Reductionism was determined aslingy the problems into parts and
starting to solve firstly these small parts anchgaon step by step until having the knowledge
for solving the complex problem by Descartes (1%8he beginning of scientific revolution.
The major aim is to understand the parts and gegtmunderstanding of the whole problem
by this way (Jackson, 2003). On the other hand, ptexn problems include many
interconnected parts and the relations among thade can be more important than character
of these parts. When the problems arise in thegansed parts, dividing the organised
structure will not be helpful to solve the problepfst because the problems will disappear
after dividing. Also, the human factor in sociabplems is important because it is needed to
think of different beliefs and objectives, diffeteassessments of the situation, the threat of
self-fulfilling estimations, and the bloody-mindechpability of people to distort any
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prediction made about them. As a result, implenmgnteductionism and the natural scientific

method to social and organisational problems hageen successful (Jackson, 2000).

1.1.1. Systems Theory

There should be another option rather thanatemhism for studying systems. The option
is holism that takes into consideration systemmaee than the sum of their parts (Jackson,
2003). According to holism, systems can not beddigiinto their parts and each of the parts
can not be studied in an isolated mode. In thiglitimm holism can be seen as a Gestalt type
approach and it considers the system as not a sgdad one; but as an unbroken one
(Schoderbek, 1975). As a result, holism got an mamb role in many different academic
disciplines since reductionism could not struggléhyroblems of complexity, diversity and
change in complex systems. After that the meetihdnalism with philosophy, biology,
control engineering, and organisation and managertteeory was come true. Systems
thinking has come together with holism in all thetieciplines. Especially, biology and
control engineering had been important areas in04%nd 1950s since they had made
systems thinking a transdiscipline by studying eyt in their own right (Jackson, 2003).

Since the beginning of the history, man hagsdsjuestions about himself and the external
world. Search for knowledge has been defined byek&eas philosophy but human kind
discovered the complexity of external world as tipasses, so they distinguished the external
world from his internal world. After that knowleddpas been classified as philosophy in the
narrower expression and as science in the broadaession. According to Schoderbek
(1975), science had reached its top point withphelication of Newton’s Principia and its
extensive empirically dominated perspective hadrgrortant impact on the classical physics
so it had been important for a long time in theaaoé scientific thinking. Then, classical
physics developed a perspective that prefers teesthle problems by dividing them into
smaller parts and this type of perspective was algaied to smaller classes of physical
phenomena. In this way, multiple sub disciplined haen created. Scientists had noticed that
there had been many hybrid disciplines that formaedootstep toward interdisciplinary
research but they could not make real interdistgpli research for the social problems since
most phenomena have definite features. So, thentste have become aware of solving

social problem through only one disciplinary appioas not possible (Schoderbek et al.,



1975). This has caused to conceptualize the woyldystems thinking and its main aim
according to Schoderbek (1975), is to avoid thedsigion of the sciences into smaller and
highly specialised fields through an interdiscipliy combination of current scientific
knowledge. Schoderbek (1975) concerns that systieimisers think different than analytical

thinkers and they have different pillars for invgating the universe:
The analytical method’s four pillars are;

1) Concern with external or physical portion of thevense

2) Value on division and latter composition of phenome

3) Measurement of causal relations

4) Certainty as the final ideal of every researcher
On the other hand, systems thinker considers therge according to;

1) Organicism; the understanding of putting the orgamiin to the centre of one’s

conceptual plan
2) Holism; focusing on the whole rather than its parts

3) Modelling; the way that of matching the conceptioh systems thinker of real

phenomena on to the real phenomena

4) Understanding; noticing that (a) life in an orgamis system is continuous process, (b)
people can get the knowledge of the whole not tsenbng the parts but by watching
over the processes that occur in the whole, (cbbserved thing is not the reality but it

is the observer’s concern of reality.

As a result, systems thinkers think that itm®re expressive to study the processes
combining the “parts” rather than to “micro-analyilgem. The systems perspective has been
shaped by the development of two uncommitted mowsngespite they had the same goal:

general systems theory (GST) and cybernetics (Sxbed et al., 1975).

Bertalanffy (1968) gave the origins of GST Ire torganismic conception of biology. He

described organismic conception or organismic ngvah as:



“In contrast to physical phenomena like gravity abekctricity, the phenomena of life are
found only in individual entities called organismfy organism is a system, that is, a

dynamic order of parts and processes standing tnahunteraction.”

Furthermore, Boulding (1971) offered two apptues for GST to use. First one is viewing
the empirical universe and taking definite phenoanémat can be found in many variant
disciplines and trying to develop general theoettinodels related to these phenomena. The
other one is aligning the empirical areas accortintpeir “individual” or unit of behaviour in
a hierarchical complex organisation and trying ngpiove a degree of abstraction that fits
each of them (Schoderbek, 1971). According to sgcapproach, biology, mathematics,
physiology and economics are the main areas thati&8sed. GST’s basic assumption is the
process of growth and evolution at the end. Thislmathe growth of a single organism or a
group of organisms or society. Different discipnean borrow this assumption from each
other. This shows that there can be “isomorphishiirocesses of different disciplines rather
than the things or the objects they involve. A®asequence, the structure of any system can
be important as its morphology to determine theabitur of itself. Furthermore, GST does
not have a definite body of discipline becausat#nds to discover the laws and order that are
involved in all systems and it is the most dis$iais of all systems theories. The general
characteristics of GST that can be seen most aeerétationship/interdependence, holism,
goal-seeking, inputs/outputs, transformation, nggatentropy, regulation, hierarchy,
differentiation and equifinality. However, GST cdutot be appropriately used after World
War Il period. It has been effectively used in tedinition of open-systems theory with the
help of GST's main ingredients that are organisatiovholeness, self-regulation

(homeostasis), and teleology (Schoderbek et ar5)19

1.2. Systems Thinking in Management and OrganisatioTheory

Since 1930s three approaches has affectedrgfamisation and management theory (Kast
and Rosenzweig, 1981). These approaches are krotwaditional approach, human relations
theory, and systems thinking. Taylor's scientifiamagement, Fayol's administrative theory
and Weber’'s bureaucracy theory were foundationstter traditional approach since they
considered organizations as machines. The studiedlayo, Maslow, Herzberg, and
McGregor had opposed to the traditional approaath fmcused on human needs in the

organisations. However, human relations theory masa sufficient parameter to measure the
5



organisation’s performance. There had been deslibout traditional approach and human
relations theory since traditional approach hateaas seeing organisations as machines and
closed systems and human relations theory refusedftects of environmental conditions of
the organisations that may be more effective onamsggtions. Therefore, the systems
approach began to control management and orgammz#tieory (Jackson, 2000). Because,
systems thinking provides many benefits for mamagénrganisations and these benefits can
be listed as four items: 1) viewing the task of agar in a wider range and determining the
subsystems of his system; 2) seeing the relatedsfess goals with broader goals of the
organisation; 3) enabling the manager for congtrgctthe subsystems according to
subsystems goals; 4) evaluating the organisat@malsubsystems effectiveness with the help
of systems perception of goal achievement moddid&erbek, 1975).

According to systems approach, other managentbatries did not concern all
perspectives that are needed for high performednisgtions. This proves that other
management and organisation theory approachesreguetionist since they had focused on
parts of organisation rather than on whole (Jack&000). First initiatives oliolism to meet
organisation and management theory were systemmeammg that compromised with
scientific management tradition and biological agslthat was purified by von Bertalanffy
(Jackson, 2003). Systems approach provides thefitsené seeing the organisation as an
“open system” that has relations with its environméut the traditional approach and human
relations theory rejected the effect of environmamd they had a closed perspective (Jackson,
2000). The “open system” perspective has contribute systems thinking through von

Bertalanffy's efforts and he has named this as égalnsystems theory” (Jackson, 2003).

Systems thinking has first specified in mecbahequilibrium model that was taken from
Pareto and made known as “Pareto Circle” by Hemae(dackson, 2000). The concept of
Pareto’s perception about social systems was defithie general characteristics of social
equilibrium by cycles of mutual interdependenceofdr 1967). Because of this base of
thinking that comes from Pareto’s ideas, Hendemaped his analysis in accordance with
the concepts of equilibrium and stability. Anotiaportant study for mechanical equilibrium
model was made by Roethlisberger and Dickson in619%ey explained the results of
Hawthorne experiments by this model. In this stuRlgethlisberger and Dickson focused on
the causes of the disequilibrium of workers and,alsey realized that work effectiveness of a

worker could not be explained by one simple calsrause of that Roethlisberger and
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Dickson moved their attention and explanation t® t8ocial Conditions Outside Factory”
part of their analysis. “Organism or Individual Bquilibrium” and “Social Conditions
Outside Factory” elements had disproved their ansily “closed system” point of view. But
this did not make this an “open systems” approdah\von Bertalanffy’s perception. On the
other hand, von Bertalanffy’s “open systems” sema been a root for Selzinck’s adaptation
of “structural functionalism” and Katz and Kahn’arBonian ideas for organisations. Selzinck
had noticed that organisations have to realign Hedves according to inside and outside
determinants so they behave like organisms to weinsociological systems theory has
helped Selzinck to develop his studies about osgdions and their subsystems’ jobs for
organisational requirements. Moreover, Katz and rkal{1966) The Social Psychology of
Organisations accomplished to associate the open-systems ideh wfinions from
psychology and Parsons’s sociology. As Craib (19823 summarized, Parsons think that a
social system’s action has needs and these needgdiae met if it is to survive and a social
system includes a number of parts that functioomt&et those needs. In addition to this,
Parsons sees all living systems tend to be inibquin and they have different parts which
are stable and have a balanced relationship aisé gystems carry on themselves separately
from other systems. The most well-known portioPafsons’s equilibrium-function model is
the maturation of the four functional necessiti¢sclv have to be performed by the system’s
subsystems if the system wants to survive. Thegerfecessities form the AGIL mnemonic
by their first letter and can be listed as adapitatgoal attainment, integration and latency.

The explanation of these terms is as follows:

Adaptation: the system must build up the relatigmshbetween itself and its external

environment

Goal attainment: defining goals is a must and resesihave to be mobilized and managed

according to these goals
Integration: the system must have a form for coatthg its efforts

Latency: the first three necessities must be solvigid minimum stretch with assuring that

organisational “actors” are encouraged to behawgitable manner



1.3. Applied Systems Thinking

According to Checkland (1981), there shouldabdifferentiation between work applying
systems thinking in other disciplines and work tedlawith the study of systems as such. The
next category level can be divided as theoretiealetbpment of systems thinking and the
“problem solving” application of systems thinkingrfreal world problems. Checkland has
branched “problem solving” applications as hardeys thinking, systems ideas for decision
making process and soft systems thinking. Checlkdadidiferentiation of systems thinking
provided to use systems ideas in many other disetpland encouraged the researchers to
study on systems own identifications. However, frbd81 these two strands have not seen as
important as the “problem solving” strand in syssemovement. The current map for
Checkland’s differentiation of systems movement t@nseen in Table 1. According to
Jackson (2000), systems movement was more fasheomab940s and 1950s than recent past
since its relation with an unfashionable stylewidtionalism in people’s mind. This situation
has been changing because systems ideas can atmttifficulty and importance to a variety
of theoretical positions. The main classes of netei other disciplines that systems thinking
support are “scholarship” and “hypothesis testiig”'scholarship” case, theorists think that
using systems approaches is good for their dis@pland they applied systems ideas to their
theoretical dealing to have a more intensive foatioh and to organise the concepts of the
discipline. In “hypothesis testing”, disciplinesncgain hypothesis about the character of the
part of interest of the discipline and these hyps#s can be tested through experiment and
observation. The results have been added to themraggregation through the relation with
reality of that part (Jackson, 2000).

Table 1 Current map of the systems movement

The Systems Movement

Systems thinking in the | Study of systems in their own  Systems thinking for

disciplines right “problem solving”




The second strand of systems movement focus#dsecstudy of systems in their own right.
According to Jackson (2000), some of systems appesaserve themselves as nhominees for
giving a general theory for systems. The most irtgrdrof these are cybernetics, autopoiesis,
chaos and complexity theory and also general sysiteory. Some of these areas have the
most generality so they can offer the “purest” fasfrgeneral systems theory that have to be
open to debate. The research type that the fol®wkgeneral system theories can be seen as
“scholarship”. Generally, this causes reorderinghef concepts of general system theory or
the concepts of discipline that general systemsrihis used. For example, von Bertalanffy’s
general system theory has an impact on organisttewry, Maturana and Varela’s notion of
autopoiesis has an impact on family therapy and<laad complexity theory has an impact
on management thinking. On the other hand, itns tiaat general systems theories have been
used to lead hypothesis testing or research thairgosefully to users. This is a problem for
Checkland(1981) and he has mentioned it as:” Thélpm with GST is that it pays for its

generality with lack of content (Jackson, 2000).

“Systems methodology” has been used by sysfeaditioners to improve a problematic
condition by collecting different systems ideas aachniques together. During the Second
World War and after it, some of the systems methlagfes like Operational Research (OR),
Systems Analysis (SA) and Systems Engineering (&g born. After the war, OR workers
were employed in government departments for ORmgan the large nationalized industries
(Jackson, 2003). The forerunners of OR in the Wn8&ates who was Churchman, Ackoff and
Arnoff (1957) have mentioned systemic aspects draons research imtroduction to
Operations Research (Schoderbek et al., 1985). They mentioned this“@sentral to this
discussion is the notion that the aim of OperatiBesearch is to obtain a system or overall
approach to problems” (Churchman, Ackoff, Arnof5%). SA was employed by RAND
(Research And Development) Corporation to help Ulgary and SE was used to adopt its
engineering profession in to the large industriajjieeering projects (e.g. the chemical and
aerospace industries). These approaches due to dtrectural similarities have been
considered by Checkland 1981) “hard systems thgikimethodologies. Hard systems
thinking suggested to managers and managementistseto optimising the performance of
the organisation according to obviously identifegths. Scientific modelling, rational testing,
implementation and evaluation processes had beshinghis methodology. However, hard

systems thinking could not cope with complexityttig|aa result of variability of different



beliefs and values, and issues of politics and powaother problem of hard systems
thinking is its incapability of answering adequwtell perceptions of reality. It wants to
know the aim of the system before the analysis nesgps. As a result, after 1970s applied
systems thinking has been improved to overcomectisgs about hard systems thinking’s

shortcomings to solve the problems (Jackson, 2003).

Table 2 Jackson’s expanded version of Jackson and Keygalitype” grid of problem

contexts
PARTICIPIANTS
UNITARY PLURALIST COERCIVE

n
=
L
; Simple Simple-Unitary Simple-Pluralist Simple-Coercive
n

Complex Complex-Unitary | Complex-Pluralist| Complex-Coercive

These improvements can be achieved with the dfeh framework that classifies systems
methodologies and has been developed by Jacksorkeysl in 1984. This framework is
called as System Of Systems Methodologies (SOSatkébn, 2003). Also, SOSM provides
to see how management science and systems thihkweadvanced and improved over the
last century (Jackson, 2000). To understand SO®Midaal type” grid of problem contexts
and problem situations have been produced in sewags by Jackson and Keys (1984),
Jackson (1993), and Flood and Jackson (1991). & mmmprehensible one is in Table 2 that
is made by Jackson (2003). According to systemkéns, increasing complexity, diversity
and change come from two causes: the “systems’nbedarger and more confused and the
“participants” become to have more diversified eslubeliefs and interests. These aspects
helped to construct the grid (Jackson, 2003). Thezbntal axis bases on an increasing

diversity of values, beliefs and interests betwtdwse affected by a problem condition. The
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terms of unitary, pluralist and coercive come frtra industrial relations literature to name
this continuum divergence. If “participants” andtdleeholders” have a homogenous
agreement about their values, beliefs and interélséy have a unitary relationship. They
would be a pluralist relation since values anddfelof “participants” are different but they

have enough common interests to make up a syst@mganisation. However, they can have
a coercive relationship if they have too diversifiaterests and some of the “participants”
who has power can follow their own way at the exgewnf those who are compelled.

Increasing complexity on a continuum from simplectmplex is represented in the vertical
axis. Simple systems have a small number of elesneith few and regular interactions

between them. These systems are controlled by wmdlerstood laws, closed to their

environments and composed of parts that do not Hdlerent purposes. On the other hand,
complex systems have large number of elementsatieainterrelated. They are probabilistic,

open to troubled environments and their parts hlagg own purposes (Jackson, 2000). The
combination of two dimensions gives us six idegletyfforms of problem situation: simple-

unitary, simple-pluralist, simple-coercive, complaxitary, complex-pluralist, and complex-

coercive. The grid can not ensure to define thewead problems according to its six forms.

Weber (1969) suggests the use of ideal types iardadbuild abstract models of realities. In

addition, the capacity for goal seeking and renmginviable in turbulent environments is

served by the grid (Jackson, 2003).

In Table 3, simple-unitary problem contextduie hard systems approaches and complex-
unitary problem contexts include systems dynanmgawoisational cybernetics and complexity
theory. Simple pluralist and complex pluralist desh contexts can use soft systems
approaches in SOSM. At last, simple-coercive pmbleontexts include emancipatory
systems approaches and complex-coercive problertexdsninclude postmodern systems
approaches (Jackson, 2003)
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Table 3 Systems approaches according to problem contetk®iSystem of Systems

Methodologies (SOSM) (Jackson, 2003)

PARTICIPANTS

SYTEMS

Unitary

Pluralist

Coercive

Hard Systems

_ Approaches
Simple
Systems dynamics
Organisational
Cybernetics
Complex
Complexity Theory

Soft Systems Approaches

Emancipatory Systems

Approaches

Postmodern Systems
Approaches
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CHAPTER 2

CYBERNETICS

In this chapter, firstly, a short explanatioboat the history of cybernetics and its
philosophical and theoretical base is introducdte basic tools of cybernetics have been told
and cybernetics’ contributions to management andarosational thought have been
discussed. Lastly, the implementation of cyberneticciples for designing organisations and

Stafford Beer’s “viable system model” with its drexging methodology is explained.

2.1. History of Cybernetics

The history otybernetics has started with Plato since he had used thekgennetike that
means “the art of steersmanship” in Ispublic (Schoderbek et al., 1985). The literal
meaning of the term is directing a vessel but etd® manner the term refers to leading the
“ship of state” (Jackson, 2000). The Greek root énaalved the wordjubernator in Latin and
from the Latin to the English wogbvernor was inferred. In 1790s, James Watt used the term
“governor” for his invention that is a mechanicagulator that keeps the speed of rotation of
the steam engine and as a result, cybernetics donaai been controlled by the mechanical
engineering for many years (Schoderbek et al., 1985Norld War I, many of the scientists
from different disciplines had been come togethertlie military problems and one group of
them became aware of the problems about commumicand control, whether in the
machines or organisms. Norbert Wiener was the keygn in this group (Jackson, 2000). He
had been motivated in 1947 to find the terytvernetics for indicating a group of studies
which would have worldwide applications (Schoderle¢kal., 1985). According to Wiener
(1948), cybernetics is “the science of communication and control in #r@mal and the
machine”. Wiener (1950) had found this definitioo timited and applied the perceptions of
cybernetics to human interests. In this way, cy&ica was to be an interdisciplinary science.
Wiener supported this idea since he thought thddemmetics handle general laws that
managed control processes, whatever the naturgstdrs under governance. To understand
the control, the idea of negative feedback was vergortant. Communication is also
important in control processes because if we wartontrol the behaviour of a machine or
another human being, we must communicate with tiiathine or human being (Jackson,
2000).
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When it came to 1950s, W. Ross Ashby publishedbokAn Introduction to Cybernetics
and added the significant notion of “variety” anldw of requisite variety” to cybernetics
field of study (Jackson, 2000). According to Wie(E956), the notion of variety means that
the number of distinct elements in a system ornimmber of possible states a system can
exhibit. Also, he formulated “law of requisite vaily” as only variety can destroy variety that
is very significant for management like Newton’'sEinstein’s laws for physics. Moreover,
Ashby presented in his book that cybernetics catfigct different areas of scientific thought
(Jackson, 1991).

Thus, cybernetics had spread beyond diffeiefdts of science and Stafford Beer published
his Cybernetics and Management in 1959 and then J.W. Forrester served Imdustrial
Dynamics in 1961, so that these two men have become popularanagement cybernetics
after this time (Jackson, 2000). Beer has definadagement as the science and profession of
control in his book and also, he added a new d&fmiof cybernetics as the “science of
effective organisation” in 1979 (Jackson, 1991)s Hfiable System Model has been
developed during 1960s and 1970s that could diagtivs mistakes of any organisational
system or to arrange new systems according to ogberlines. Furthermore, Forrester
(1961,1969) created system dynamics that helpsrsiaohel the behaviour of whole systems
by modelling the dynamic feedback processes gamngithin them and his study had applied

a large field of studies like industrial to urbarvtorld dynamics (Jackson, 2000).

Consequently, the work of Maturana and Var&@8(Q) on autopoietic systems that are
organisationally closed or “information tight” hasen the last significant improvement in the
field of cybernetics studies (Jackson, 1991).

2.2. Philosophical and Theoretical Base of Cybernies
In the classification scheme of Beer (1964) teriteria which are complexity and

predictability had been demonstrated for groupimg 4ystems. Beer grouped the systems as
simple, complex and exceedingly complex accordmgamplexity criteria of the scheme. A
simple system can be defined as with few componants few interrelationships. On the
other hand, a complex system is highly intercorege@nd highly complicated and also, an
exceedingly complex system cannot be defined exattie other criteria of Beer (1964)
grouped systems as deterministic or probabiligie system which is deterministic has parts

that interact in a predictable way. On contrarye tprobabilistic system cannot be
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predetermined in behaviour and it cannot be desdrishat may occur (Schoderbek et al.,
1985).

Table 4 The classification scheme of systems accordireer (Schoderbek, 1985)

Smple Complex Exceedingly Complex
Pulley Computer
Deterministic Billards Planetary system Empty set
Typewriter
Type of control Control of inputs Control of inputs Control of ingu
required
Quality control Inventory levels Firm
Probabilistic Machine breakdowns  All conditional Humans
behaviour
Games of chance Economy
Sales
Type of control Statistical Operations researgh Cybernetic
required

The six categories of the two criteria can eensin Table 4. In deterministic systems the
output of the system can be controlled by the wiaypanaging the input of the system. These
kinds of systems can be listed as pulley, billiaeds/pewriter, computer planetary system and
empty set. All of these systems behave in a prablietmanner even if they are complex or
exceedingly complex. In the second situation oftHide that serves for the systems, they all
become probabilistic. Games of chance, quality robrdnd machine breakdowns are the
examples for simple-probabilistic problem conteatsording to Table 4. Since flipping a
coin can show two possible states, and also, hugamshow many states of nature in quality
control process and the usage rate to a wide scapaletermine the time period that the
machine will be functional, simple statistical madls can be used as a control tool for these

systems. If the complexity level of a probabitistiystem increases, prediction and control of
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systems behaviour will be difficult, so that in e@hinistic systems control of the inputs can
give the prediction of the outputs, whereas in phlstic systems control of the inputs can
provide some of the possible outputs. As it is shaw Table 4, complex probabilistic
systems category includes inventory levels, alldtiional behaviour and sales and need more
sophisticated methods like operations researchet@dntrolled. The traditional analytical
approach could not be sufficient for highly complsystems that include the firm, the
individual and the economy and Beer suggested ogier principles and the black box
technique for extreme complexity. Moreover, Beedeaatl self-regulation characteristic to
cybernetic systems if systems want to sustain tegucture. Cybernetic systems offer
specialised tools according to each characteridtit for defining, operating and controlling
systems. It offers black box technique for extrgnoaimplex systems, variety engineering for

probabilistic systems and negative feedback sysbeself regulative systems as it can be
seen in Table 5 (Schoderbek et al., 1975).

Table 5 Characteristics and Tools for Analysis of Cybem8lstems (Schoderbek, 1975)

Characteristics of a System Toolsfor Analysis
Extreme complexity Black box
Probabilism Variety engineering
Self-regulation Negative feedback

2.2.1. The Black Box Technigque

Defining complexity can be a good starting pamexplain the black box technique. Beer
(1964) thought that the idea of complexity meaihie“probability of a system’s being in a
specific state at a given time”. According to Saohidiebk (1985), complexity can be defined as
“the quality or property of a system which is condsl outcome of the interaction of four

main determinants”. These four determinants calistezl as:

» The number of elements composing the system
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* The attributes of the specified elements of theéesys
* The interactions between the specified elementseofystems

* The degree of organisation in the system (i.e.béiag or absence of predetermined

rules which direct the interactions or indicateilitites)

The general view to measure complexity included important criteria that are the
number of elements and the number of interactioneng the elements, but this view had
defects for perfect measuring of complexity. Fostamce, a car engine seems to be very
complex since there have been many numbers of alsnamd interactions between all the
parts of the car engine and two-person communicateems to be simple since there have
been only two elements and two interactions. Howebe interactions of the car engine are
based on definite rules and the characteristithe®tystem’s elements can be predetermined
easily. Also, two-person communication includegilaites of elements that cannot be
predetermined and the degree of organisation is Tdws, a car engine is a simple system
however a two-person communication is a complexegysThis proves that complexity can
be defined by the interaction of all four deternmtsa(Schoderbek et al., 1975).

These four determinants show that complexity geow easily in organisations and it is
hard to explain what processes cause this kindebBwour in complex systems. So that,
cybernetics called this kind of systems as “blagkds” in other words, a box with observable
possible states and that is “transparent”. Singarosations and their environments are black
boxes, the managers should have the knowledge alystem behaviour to deal with black
boxes. Ashby (1956) concerned that black boxes atabe determined by reductionist
analysis which separates parts of the system. Tduk bbox technique of input manipulation
and output classification should be used to undedsthe system behaviour. This technique
gives the advantage of finding the regularitiedh&f system that make it more predictable.
Ashby (1956) pointed that any experimental changehe system causes problem about
application of the black box technique. Furthermddeer (1979) stated the importance of
observing the conclusions of the system behaviouafsufficient length of time. With the
help of black box technique managers do not havdigtt with lots of details in the
organisations and they would have the informateoagply the technique in to all parts of the
organisation for controlling (Jackson, 2000).
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2.2.2. Negative Feedback
The understanding of self-regulation is sigmifit for controlling complex probabilistic

systems. Self-regulation provides advantages fanagers like a degree of stability to the
environment of organisations and to bring the ssdfulation to the organisations that they
manage. Wiener (1948) established the negativéoéadtool to guarantee the self-regulation
(Jackson, 2000). This feedback control system @addscribed by its closed-loop structure
(Schoderbek et al., 1985). This structure workshwtite help of continuous feedback
information about the output of the system. Thepoubf the system is compared with the
goal of the system, and unless the system achibeedesired goal, the negative feedback will
be used for new adjustments that will design thetesy to accomplish the desired goal. A
simple closed-loop system should include four el@sevhich are alesired goal (that is
carried to the comparator from outsidegeasor (method of sensing the current situation of
the system), aomparator (that compares the current situation and the eésiutput) and an
activator (a decision-making tool which is an answer of camjor’s findings to bring the

system in to the desired goal) to work correctly.

Managers should know the importance of quict eontinuous comparison between the
actual performance and the desired goal and thd faetaking quick and continuous

corrective action in feedback control systems (Sack2000).

2.2.3. Variety Engineering

Managers of organisations have to cope withlxpeeted situations that may happen in the
organisations or in their environments if they wmbe successful at directing organisations.
For this kind of probabilistic systems Ashby (19%&s created the concept\airiety. This
concept has been described as the number of possiblations that can be seen in the
system, as a result, it become a measure of compléshby’s “law of requisite variety”
indicated a problem for managers that only varedyn destroy variety. Managers should
control at least equal variety as the system hahdaff want to control effectively their
organisations and the environmental changes (Jack&@00). Beer (1964) indicated the
optimistic demand for simple systems can be a teotdbcope with variety in the environment
since they do not have enough variety in their ¢&choderbek et al., 1985). As he stated:
“Only variety in the control mechanism can dealcassfully with variety in the system being
controlled (Beer, 1964:50).”
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Managers have to reduce the variety of theegygvariety reduction) or increase their own
variety (variety amplification) in order to dealtivimassive variety in the systems and Beer
(1979) named this process as *“variety engineerinfy’managers balance varieties and
accomplish control, they can get the skills aboariety engineering (Jackson, 2000). Beer
(1981) recommended some methods for variety resuaind variety amplification in the

Brain of the Firm. These methods are illustrated in Table 6 andel&bl
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Table 6 Methods of Variety Reduction (Beer, 1981)

Class Name Meaning Danger
Divisionalisation By factories or products| Loss of corporate synergy?
Specialisation By market segments Loss of market synergy?
-
<
% Functionalisation By profession or service| Loss of collaborators’ surplu
|_
(©) . . . .
a Massive delegation Top men free to think Withdrawal symptoms?
|_
n Utter involvement Immediate problem- Loss of wider opportunities?
solving
Short-term horizon Ignore distant future Lack of
. ) ) continuity/investment?
Long-term horizon Let immediate problems
) o solve themselves “in the long run we are dead
Settling priorities
O ) . Sequential attention Destroy economic
P Very detailed planning _ _
pd . _ interaction?
<ZE Well-oiled machinery
3 Management by _ o
o o , Obsession with trivia?
objectives Decide where we are
going Loss of adaptability?
Management by Ignore routing chance Using wrong model?
exception results
Curbs freedom to react?
Close administration | Cut down argument and ) o
- _ Unassailable optimism?
< _ _ anomalies
(Z) Averaging/aggregating _ .
= ) ) Creeping paralysis?
> o Taking one year with
o Sacking innovators L
H_J another, etc. Stifling initiative?
O

Management auditing

Prevent rocking the boal

Keep a continuous chec

)
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Class

Name

Meaning

Danger

Integrated teamwork

Work through henchmen

Share knowledge and

experience

Loss of accountability?

Transmit his faults?

~J

- i
< . o o Amplifiers of the boss ,
DD: Diversification/ acquisition Overstretch managerial
5 o Generate acquire/new | ability? reverse takeovers
) Reorganisation _
o areas of business )
('7) Hopeless confusion?
Broadening everyone’s
experience
Recruit managers Add to existing managerial Face does not fit?
_ capability _ .
Recruit experts Wrong advice? Political
- ) Enhance existing involvement?
o Consultants to advise . .
- managerial capability _ )
< , Slanted? irresponsible?
= Consultants to implement . .
5 Gain from best practice
2
s Hatchet wrong people~
o Consultants to absorb
) o Increase power to hatchet _
< variety itself lllusion that problems
Inhibit action whilesub solved?
judice
Conferences Encourage participation Open-flood fates of
) . criticism?
Improve management | Enrich specific knowledge
information systems . Inundation by data?
<_EI Enrich general knowledge
=z Training _ Unrequited ambitions?
®) Enrich self-knowledge
'<T: Management development Disintegrate personality?
E by T-Groups
o ,
"Z" Open door arrangement Employees come first

Collapse of authority?

Table 7 Methods of Variety Amplifying (Beer, 1981)
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2.3. Managerial Cybernetics and Organisational Cybmetics

The sum of all ideas about cybernetics was usedmanagement cybernetics and

organisational cybernetics in managerial studies.

Management cybernetics has been mostly coettty machine analogy and it is based on
the input-transformation-output schema to descnibain operational activities of the
organisation. Also, management cybernetics provitledblack box technique and feedback
tool to managers for regulating their operationeswidver, management cybernetics could not
make huge sense in managerial field since it cooldcope with subjectivity and extreme

complexity in organisations.

On the other hand, organisational cybernetias &n original direction rather than the
traditional management science has and the studi&tafford Beer (1959b, 1966, 1972)
provided a momentum in the development of this @@ghn. Beer (1979) generated his VSM
(Viable System Model) by making references to cgbgc principles without mechanical and
biological demonstrations of cybernetics. Beer's W/Sncluded all the significant

characteristics of organisational cybernetics.

2.4. Viable System Diagnosis

Beer (1981) claimed that the traditional orgatibn chart cannot reflect the model of a real
organisation. He built up Viable System Model thsitmore useful and utilizable for
organisations which have to cope with increasedptexity. VSM means that a model which
includes the organisational characteristics of amaple system and Beer (1972) supported
this definition with relating the viable systemtbe human nervous system. This was a good
example because the human body is the richest astl fiexible viable system. Also, Beer
(1979) presented that the model is extracted frgfmemetic first principles and can be
applied to all kinds of organisations. Inagnosing the System for Organisations (1985), the
model served as application of principles in orgations for managers as a “hand-book”. All
these considerations showed that Beer used difféoefs and ideas of cybernetics to get
ideas about organisations and by the help of thesls organisations’ effectiveness can be

improved (Jackson, 2000). Furthermore, the VSM ted for diagnosing the problems of
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complex probabilistic “systems”, therefore it haeb known as “viable system diagnosis” in

the literature of organisational cybernetics (Jaok4991).

2.4.1. Viable System Model

As it has been mentioned before, viability banunderstood by the help of human nervous
system which is formed as a two-dimensional systd@imese dimensions are vertical
command axis which merges the local activity ofoagan with organic balance and lateral
command axes that makes the organ autonomous. urharhnervous system can show the
main five performs of the viability of a system lwithe assistance of some organs and the
secondary systems of the human body. First onegians, muscles and receptors from the
skin that are independent and making the real immgtof the body. Second one is
sympathetic system that has to make stable thensctif the organs and muscles. Third one is
base brain that contains pons and medulla andheasote of internal control. Fourth one is
senses like sight, hearing, taste and smell arsgtbenses provide the body a relation with the
external environment. The fifth one is the corte& place of plan formulation (Beer, 1981).
Beer (1981) used these opinions and cybernetiosiptes for hisneurocybernetic model that
contains five elements of viability. These elememése appointed as System 1 to System 5
and have the roles of implementation, coordinatmmtrol, development and policy. The
characteristics of System 1 to System 5 will be tmeed below (Flood and Jackson, 2003).

23



’ \ 5 |
\ .
f \ — @ __Policy »—
I . | 4 l\-“‘I
| Environment | h—
\ :
\ I B!
| 4]
Y I
\ | - Development
|
\ |
\ ' ;
". \-., . ; T v
| \ - Operational
| \ Audit 3 control
/ i lincluding services I : :
/A management] Cotordination
N 1}
ll."ll f \ Y I| II Il " 1‘ 4
/ | "- i [
f | \ \ ]
|
| | \ Local /.
|I I ¢ | hpar al: onE manageameant
| YT / | A
\ | .
A4 | .'.';
' / ||II|IlIII
MR = ¥
| ™ Q Local /.
I | - _,."'I__Hunu ati uﬂiq—:r management
| 1B
| /\\' “‘Ir’/ f- &
|| |I < =
| €
\ AL E ¥
| | | AN e = 1
| | |..—|I——h-|3nur:tlﬂ1=1-d—_h- management
| , f'((\-. / I' - = &
\ \ T E L
I| I-;l\-__ /// '|II ,n'll-'ll-'l =
| | it
| | \ LA ¥
| Local \ Local /.
|I enviranment |4 LY | CpErations = management
i i ] II ! . D
II'-._ I"\-. ! II l\-\-jlr"/'l
. . | ,:

Figure 1.The Viable System Model (Flood and Jacksqr2003)

System 1

System 1 carries on the operational activibethe organisation that can be concerned as
implementation. All parts of the System 1 are wafihce each of them has its own relations
with the environment, has relations with other pand has its local management. The local
management of each part of System 1 gets the idinsdrom the higher systems to each part
and monitors the operations to higher level systentgs mechanism provides negative
feedback in the whole system. Additionally, eacht p& System 1 must be autonomous to
take in variety in the environment of the systemthis way, higher management levels will
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not be flooded because of environmental varietyis Tdutonomy can be achieved with
designing each part of System 1 according to VSMaddition, the viability of each part

provides recursion for the system and to make theim decisions according to changes in
their sub environments. The parts of System 1 shdea controlled and coordinated by
System 2 and System 3 since they are responsibéféxtive interaction and performance of
all parts (Jackson, 2000).

System 2

System 2 has the coordination role for thespaftSystem 1. In normal conditions, the parts
of System 1 operate in harmony but in extreme sdos, every part can operate in
accordance with their own goals that are basedaca information. This kind of action may
cause dangerous and uncertain outcomes for theewdydtem and for the parts. Since
unpredictable conditions may harm the system, yegrants the coordination function
with control centres of the parts. These contratgpare connected to corporate regulatory
centre which gets the information of the actionglifferent parts and can prevent dangerous
oscillations of the parts. System 2 has to manhgenteractions between the parts and make
stable the conditions to balance the reactiong/sfedn 1. System 2 uses feedback mechanism

to set up harmony between the parts of System K{dac2000).

System 3

The main duty of System 3 is controlling. Theerpretation of the policy decisions is made
by System 3 according to internal information tbames from System 2 and 3* and external
information that is sourced from System 4. Als@otgce allocation to the parts of System 1
and controlling of policy implementation in Systein should be made by System 3.
Monitoring the performance of System 1 in accoréawith data that comes from System 2
and System 3* is another role of System 3. Furtbeemthe policy system gets the
information from downward with the help of SystemBgside these roles, System 3 has the
auditing channel on the left side of the model \whg called as System 3*. System 3* gives
immediate information to System 3 before the lanahagements of the parts of System 1.
By this information, System 3 can access to theasans in the operational parts directly.
Therefore, System 3* has a vital function in thatMe System Model.
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System 4

System 4 is the development function of thdesys It has two significant tasks which are
making “switch”, that Beer refers to, in the systand getting the necessary information from
the environment. The task of “switch” means thatyag the instructions from System 5 to
lower systems, and also carrying the necessarymaton for System 5 from Systems 1 and
3. In this transferring process, System 5 can leloaded with unimportant data but System
4 should filter the data which travels upward. Rartnore, System 4 must organise the
information that comes from System 3 for the topmagement (Jackson, 2000). Transfer of
urgent information from lower systems to upwardaading to its importance can be made by

the action of System 4 as an “algedonode” (BeeB11L9

The second task of System 4 provides viabiitthe system by matching the variety of the
environment and variety of the system. This matgldan be done with the help of a model
that System 4 supplies it for the system. By thalel, predictions about the probable future
of the environment can be made and the systemegay them at the needed time. System 4
sends immediate information to System 3 for spesdipn and sends long-term information
to System 5 for the judgement. Also, it becomes‘tiperations room” and “environment of
decision”, that Beer calls, where the internal axternal information are brought together
(Jackson, 2000).

System 5

Directing the whole system is the function gst®m 5. System 5 formulates the policy
according to information that gets from System 4 #&ansfers this policy to System 3 for
implementation by the parts of System 1. Besidegh8&ystem 5 should balance the external
and internal demands of the whole system. Alsetaihds for showing the characteristics of

the whole system to any wider system of which & fzart.

In addition to different functional systemstime VSM, recursion is vital for the model’s
existence. This means that the design of the wéydtem is duplicated in its all parts, so that
a higher level of recursion can be System 1 oraijmeral part of another viable system. This
function is an important variety reducer for thenagers in organisations since it presents

understandable diagrams of managerial situatiorsekédn, 2000). Also, appropriate
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information flows and communication links are imgamt in VSM since they show how the
whole system and its parts act in accord with th&lsy Beer (1981) suggested three levels of
achievement as actuality, capability and poteryiahiat can be come together to obtain three
indices as productivity, latency and performancdctvimeasure the performance of the
resources in the whole organisation. Actuality bandetermined as the current achievement
with available resources and constraints; capgbitian be described as the possible
achievement using existing resources within exgstionstraints; and potentiality can be
described what could be achieved by developinguress and removing constraints (Flood

and Jackson, 1991). Furthermore, indices can beetkas below:
Productivity: the ratio of actuality and capability
Latency: the ratio of capability and potentiality

Performance: the ratio of actuality and potenyakind also the product of latency and

productivity (Jackson, 2003).

In this way, the information can be distributedeal time (Flood and Jackson, 1991).

Potentiality

aley o %
&

1 Latency — ——\
@— Perfomuance }——@I

Figure 2.Indices of performance (Flood and Jacksor2003)

2.4.2. The Use of Model

The VSM can be used by managers to design mgansations according to cybernetics
principles in the model and to diagnose the defeftshe organisation to guarantee the

viability and effectiveness of it. The proceduredidgnosing the defects of an organisation
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may be achieved in two steps which are systemifamtion and system diagnosis (Jackson,
2000).

2.4.2.1. System Identification

System identification means that reaching tlemiity of the system and figuring out proper
recursion levels (Jackson, 2000). The first stepsfistem identification is determining the
purpose that will be followed. In the next stdpe televant system should be determined to
achieve the purpose and this is called as “systefiodus” and this happens at “recursion
level 1”. Specifying the viable parts of the Systémaf the system in focus should be made in
the following step because System 1 produces tysem in focus”, and also the viable parts
are at recursion level 2. The last step is indigathe wider systems and environment of
“system in focus” part and this occurs at recursevel O (Flood and Jackson, 1991; Jackson,
2000).

2.4.2.2. System Diagnosis

System diagnosis can be defined as the orgeam&a ability to show the cybernetic
principles at each level of recursion. As a rube, procedure of system diagnosis is based on
the cybernetic principles and every system funcbbrisystem in focus” should be studied

step by step (Jackson, 2000).

The diagnosis process of System 1 should st detailing each part's environment,
operations and local management. Determining tinstcaints that are forced on each part of
System 1 by higher management and analyzing theomegbility of each part and the
indicators of performance must be done respectivdegtly, System 1 must be designed in
accord with VSM diagram (Jackson, 2000).

After System 1's diagnosis, System 2 of “systenfocus” has to be studied. Possible
sources of oscillation and conflict among the paftSystem 1 and their environments should
be revealed and the elements of System 2 which &damonising or damping effect have
to be identified. Also, the perception about Syszm the organisation should be examined

whether it is threatening or facilitating (Jacksa@00).
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Listing the components of System 3 in the “sysin focus” is important for diagnosing
System 3. Afterwards, the authority practice of t&ys 3, the application of resource
bargaining with the parts of System 1 and the pemsbo have the responsibility for the
performance of the parts of System 1 have to betoueed. Also, the audit enquiries into
aspects of System 1's parts that are carried orystem 3 have to be examined. The
relationship between System 3 and System 1 elemeht&ther it is autocratic or democratic,
should be analysed and the amount of freedom ghhabld by System 1 elements may be
determined (Jackson, 2000).

Since the role of System 4 is adopting theesygsinto its environment, the activities of
System 4 are important and have to be listed teemehsuccessful diagnosing. Also, these
activities should guarantee adaptation for therut&ince System 4 must be open to novelty,
it has to monitor the happenings of the environnad estimate the trends. A management
centre/operations room is essential to bring tage#xternal and internal information, and
also provide an environment for decision makinge Tirgent developments should be
conducted to System 5 by the facilities of Systefda¢kson, 2000).

The diagnosis of systems ends with the exammatf System 5. The responsible person
and his or her actions should be identified at.fifhien, there has to be a questioning about
System 5’s ability to provide an appropriate idgnfor the “system in focus”. Another
examination will be necessary how the ethos of@ysh affect System 4 and its relationship
with System 3. Finally, System 5 must have a comrnadeamtity with System 1 (Jackson,
2000).

The control of information channels, transdacemnd control loops in the whole model
fulfils the process of system diagnosis.
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CHAPTER 3

THE DESCRIPTION OF SCIENCE FELLOWSHIPS AND GRANT PR OGRAMMES
DEPARTMENT IN THE SCIENTIFIC AND TECHNOLOGICAL RESE ARCH
COUNCIL OF TURKEY

As a start of this chapter, a brief historyTdfe Scientific and Technological Research
Council of Turkey and Science Fellowships and GRnoigrammes Department is expressed.
Also, the structure of The Scientific and TechnataResearch Council of Turkey and The
Science Board’s role is described. Finally, theicgtire and the operations of The Science
Fellowships and Grant Programmes Department ardi@thaccording to departmental roles

in the organisation.

The Science Fellowships and Grant ProgrammesaiDeaent which stands for encouraging
the scientists in Turkey through a set of fundsnpgetitions, scholarships and educational
programmes is one of the departments of The Stieatid Technological Research Council
of Turkey. To have a better understanding of SmeRellowships and Grant Programmes
Department, firstly, The Scientific and Technol@ji®esearch Council of Turkey has to be

explained.

3.1. The History of The Scientific and TechnologidaResearch Council of Turkey
(TUBITAK) and Science Fellowships and Grant Programmes &artment (SFGPD)

The Scientific and Technological Research CduricTurkey (TUBITAK) was founded in
1963 to develop basic and practical academic reBesaiin natural sciences and to encourage
young researchers for these studies. TUAK’s duty is to lead research management and to
finance it for the benefit of Turkey's national gmiies. While TUBTAK is a leading
research management in the country, it continueth@éocooperation with all the related
sectors and establishments. In addition, it playsnaportant role to create a science and
technology culture for the country. The Council la@sautonomic structure and a Scientific
Board whose members are selected prominent schiotars the universities, industry and
research units, has governed it. At the beginniing,basic functions of the Council were to

organise, coordinate and encourage researches timahaciences, to support academic
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researches, and to incite young researchers. Tomgdish these functions, four research
groups (now there have been ten research groups éwwddemic R&D funding) have been
formed in Basic Sciences, Engineering, Medicine Agdculture-Livestock with a Scientific

Human Resources Development Group (now Scientifiméh Resources Support Group). In
2005, the disciplines of social sciences and hutnesnbecame the area of activities of

TUBITAK according to the new law.

In 1967, the Documentation and Information @emtas founded to serve documentations
in R&D field for the researchers. The Centre hasnbgpgraded into the National Academic
Network and Information Centre with the creatiortted academic computer network in 1996.
At present, different facilities like Metrology litsite, Observatory and Test & Analysis

Laboratories are servicing for the researchersgaath this centre.

The institute for Building Researches (1971) a@uided Vehicles Technology and
Measurement Centre (now the Defence Industries &Raseand Development Institute) in
Ankara and Marmara Scientific and Industrial Reslednstitute (now Marmara Research
Centre) (1972) in Gebze were founded and they bectra tasks of the Council. Other
research institutes have been added to these idotlosving years, but the Institute for

Building Researches has been closed.

By preparing “1983-2003 the Turkish Scienceddldocument, TUBTAK showed that it
accepted the responsibility of developing the smeand technology policy of the country.
The Supreme Council for Science and Technology faasded in 1983 and the assignment
of secretariat functions was given to TLJRK. By this way, the responsibility of developing
the science and technology policy of the countrg bacome more clear and concrete.
According to this duty, an extensive project titedion 2023 was guided to serve as a basis
for the science and technology policies for thetrienty years. Another important role of
the Council was occurred with the establishmenttltd Technology Forecasting and
Assessment Directorate by the State in 1993 forpatimg research and technology
development activities in industrial establishments

TUBITAK has represented the Turkey in almost all ird¢ional science and technology
cooperation activities since it has been in inteomal platform. In addition to this, after the
participation of Turkey into the EU Framework Pmammes, TUBTAK’s responsibilities

have increased in this field and in this respdwt; National Contact Point System has been
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set. The name of the institution which was The @die and Technical Research Council of
Turkey was changed as The Scientific and Techncdbgesearch Council of Turkey on July
7" 2005 according to the Law Number 5376.

The name of Scientist Upbring Group was change&cience Fellowships and Grant
Programmes Department according to the decisid@®eafor Board. The Science Fellowships
and Grant Programmes Department has been applyinganel type interview for selecting

the candidates of scholarships rather than evaluati the jury.

3.2. The Structure of The Scientific and Technologal Research Council of Turkey and
The Responsibilities of Science Board

TUBITAK is an autonomous institution which is connediethe Premiership of Turkey. It
has a decision board called as Science Board whittte policy maker for the institution and
its decisions are also important for the implemieons of Science Fellowships and Grant
Programmes Department (SFGPD). The president @n8eiBoard is also the president of
the Council. Three Vice Presidents and Secretane@é are dependent upon the President
and SFGPD is also connected to one of these Viesid&nts. The institution has a classical
organisational structure with vertical differenigat and also, horizontal differentiation with
the connection of Internal Audit Unit, Science, feclogy and Innovation Policies
Department, Office of the President and Advisonsthe structure of TUETAK as can be
seen in Figure 3, one of the vice presidents ipaesible for Technology and Innovation
Funding Programmes that is founded for acceleratmgprocess of transformation of the
technology in to the social benefit with supportthg research, technology development and
innovation activities of private sector of the ctynand Science and Society Department
which has the duty of forming the scientific cuduand interest among the members of
society from different social, cultural and econcahibackgrounds. Another vice president
manages Science Fellowships and Grant Programmesaribeent which performs for
encouraging scientists in the areas needed by yutkeugh a set of funds, competitions,
scholarships, and educational programmes and Adade&D Funding department which
consists ten research committees from differerdsaend this department is a link between
these committees and universities, public corponatiand institutions, actual and legal
figures. The last vice president directs InternaloCooperation Department for developing,

applying and supporting international collaborasioand projects, Research Centres and
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Institutes which are formed by Marmara Researchtr€ebefence Industries R&D Institute,

National Electronics and Cryptology Research lostit Space Technologies Research
Institute, National Metrology Institute and Basiciéhces Research Institute, R&D Units and
Coordination for R&D Facilities Department. In TUBAK, the Secretary General directs

managerial departments like Vice Secretary GenAdhahinistrative Services Department that
is responsible for operating the administrativections of TUBTAK, Office of Legal Affairs

for resolving all of the legal issues of presideranyd R&D departments, and Financial
Services Department that plans, carry outs, manageéscontrols the financial resources of

the institution according to relevant regulatoryigdtions.

Furthermore, the responsibilities of the SceeBoard should be understood for realising
the operations of TUBAK and SFGPD. The responsibilities and privilegéghe Science

Board are listed below:

* Determining the institution’s study principles, péa policies and its primary fields
according to goals, principles and policies that Tmrkish Government, the Supreme

Council for Science and Technology and developmémts set.

» Establishing or removing the research groups, rekezntres, research institutes and

relevant units, and approving the chart of orgdimsal structure of the institution.

* Negotiating, discussing, and making the final deas about the institution’s staff

positions, payment lists, and job definitions uplos offer of Presidency.

* Assigning the directors of centre and institutdse tsecretary of the executive

committee of research groups and general secretary.

* Approving the annual study programme of the ingtity to have fundamentals and
regulations about the institution and research m@ment prepared, changing,

removing, and continuing them.
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technology and also, transforming them into soarad economic benefit for contributing the
science and technology accumulation in the worlte fain roles of SFGPD are to provide
possibilities for raising and improving scientistsd researchers, to pursue young students
who show great performance in their education aost pducation lives, to help them to
improve and educate themselves, to grant felloveship them, to prepare them for

competitive contests and to make publication fig gurpose.

The activities of SFGPD are distributed intaliBectories which are directory of national
scholarships, directory of overseas scholarshipd, directory of contracts. In addition to
these directories, the support programmes for sfieactivities are directly connected to the
chairman of the department and form another bramthe structure of the department. There
have been nine different fellowship programmes utide directory of overseas fellowships,
eleven programmes under the directory of natioeldwships, and eight programmes in the
support programmes for scientific activities brarioh this organisation. The Directory of
National Scholarships involves National Undergradugcholarship Programme for
encouraging senior undergraduate students to amntiheir education at graduate level,
National Scholarship Programme for MSc and PhD &ttsifor contributing the studies of
them in the Turkish Universities, PhD Fellowshipghamme for Foreign Citizens to support
highly qualified students intending to complete ithehD studies in Turkey, and also
Research Fellowship Programme for Foreign Citizeémssupport highly qualified PhD
students/researchers to perform part of theirarebein Turkey, Guest Scientists Support
Programme to contribute to the improvement of humegources and the research at public or
private institutions by supporting scientists warkiat universities or research centres abroad
to visit Turkey by seminars conferences, lecturesearch and technological innovation,
Research Scholarship for the PhD Students Prografomsupporting PhD students who
cannot find opportunity to carry on their reseaschetheir own universities, National MSc
and PhD Scholarship Programme for Senior UndergtadStudents to encourage senior
undergraduate students to continue their educa@bngraduate level, Postdoctoral
Reintegration Fellowship Programme to grant scisbias for postdoctoral students who will
make a research in national universities, NatioRalstdoctoral Research Fellowship
Programme to support national mobility of the Takkiresearchers in order to create new
opportunities for cooperating with their countetpan the Turkish universities or research

centres.
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Furthermore, the Directory of Overseas Schhipssis formed by Overseas Scholarship
Programme for MSc Students, Overseas PhD FellowBhggramme, Overseas Research
Fellowship Programme, International PostdoctoralseRech Fellowship Programme,
International Scientific Meetings Fellowship Pragrae, TUBTAK-HUNAGRY (HAS)
Scientific Exchange Programme, TUB\K-LINDAOU Scientific Meetings Fellowship
Programme, TUBTAK-GERMANY (DFG) Scientific Exchange Programme,daMeeting
Regarding Scientific Cooperation Support Program@werseas Scholarship Programme for
MSc Students stands for supporting students stgdginan MSc with a thesis requirement in
a university abroad in the field of Space Studies Overseas PhD Fellowship Programme to
support graduate students to get their PhD deguedke research centres or universities
abroad, in the areas which are determined by ITAK’s Scientific Council. Overseas
Research Fellowship Programme is formed for supmpriPhD students in national
universities in their researches abroad. In aduitio this, the International Postdoctoral
Research Fellowship Programme has a purpose ofilmatmg to the accumulation of
knowledge at transnational level by encouraging ithiernational mobility of Turkish
researchers. International Scientific Meetingsdwedhip Programme and Meeting Regarding
Scientific Cooperation Support Programme carry logirt operations with the purpose of
supporting international meetings that make scigpokcies and route maps to develop
science and technology. TWBAK-HAS, TUBITAK-LINDAOU and TUBITAK-DFG
Scientific Exchange Programmes have a duty to gelldwships to the PhD students for
their researches in Germany and in Hungary anduppcet PhD students for attending the

meetings of scientists with Lindaou Nobel Prizes.

The National Primary Mathematics Olympiads $tudents attending the sixth, seventh,
and eighth classed the primary school, National Science Olympiads dtudents attending
the eighth classesf the primary schools, and secondary school fmstt second grade
students, International Science Olympiads for sssfcé students in the National Science
Olympiadsand whohave the opportunity to be chosen to participatehm International
Science Olympiads based on their performance irstiramer and Winter Courses, National
Secondary School Research Projects Contest foaliegethe creativity of the students in
basic sciences by preparing projects, Nationalfhatitonal Research Projects Fellowship
Programme for Undergraduate Students to suppodrgratuate students for their researches

in homeland and international research contestsan®r School and Related Activities
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Support Programme for MSc and PhD Students to e@ageuthem to get the current
knowledge about science and technology throughomaiti courses, National Scientific
Meetings Grant Programme that gives the finanaiglpsrt for national and international
meetings and meetings with international particgratin Turkey and Scientific Meetings
Grant Programme Regarding Teachers, K-12 and Urathrgte Students which arranges
science camps, summer and winter schools and eol€ahbout the nature for them to
improve themselves in basic sciences are formedtaech of scientific activities support

programmes.
The scope of grant programmes can be summarised as:

» to organise national/international science olymgiahd national research project

contests regarding primary and secondary schodésts
» to provide financial support to undergraduate aradigate students for their studies

* to contribute to the postdoctoral researchers Fairtresearch activities at both

national and international level

» to promote international mobility of postdoctorakearchers within the framework of

bilateral agreements

» to encourage the Turkish researchers who have dd@ead to be reintegrated into the

Turkish Research Area
» to grant scientific meetings in Turkey
» to finance researchers for their participatiomiteinational scientific meetings

Since the directory of contracts is responsitide only financial issues of all these
programmes, it does not have any vertically difitieded structure in the organisation. This
current structure of SFGPD has nearly been shapdteabeginning of 2011. Also, the
directory of contracts department was constitute®(d10 and includes only the director and a
subordinate. The directory of contracts is resgmador all payment applications of the grant
programmes of the department. Also, the directdrgomtracts controls financial process of
the programmes according to law and the accountifes before the payments go to the
auditing and accounting departments in TOBK. Although there have been twenty eight

different programmes in the department, employeesoaly 23 and this causes that some
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employees have to carry out more than one prograrAimest all the responsible employees
of the programmes perform all the stages of prograntike getting the requests for the
programmes, preparing the panels, informing theligags about the results, making
payments to them, and watching these scholars thietiénd of scholarship process. All these
operations are done with online application systatted as E-SFGPD and written documents

that are requested from the applicants.

Even if SFGPD has limited human resourcesjdtaased its number of scholars and the
amount especially between 2005 and 2010. As seéigure 5, the total number of scholars
from 2005 to 2010 has gone up from 3053 to 188440,Ahe paid support to the scientists
has increased from 10,4 million to 59,8 million Kish Liras between the years 2005 and
2010 as Figure 6 shows. Another proof for the iaseeof the operations can be seen in Figure
7. The amount of expenses of SFGPD has risen fr@m@lion TL in 2005 to 61,5 million

TL in 2010. The reason for this increase is tham@ment in the number of scholars.
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CHAPTER 4

THE IMPLEMENTATION OF VIABLE SYSTEM DIAGNOSIS IN TH E SCIENCE
FELLOWSHIPS AND GRANT PROGRAMMES DEPARTMENT AT STRC T

The chapter initially explains the reason feing Viable System Diagnosis (VSD) into the
Science Fellowships and Grant Programmes DepartateMJBITAK and determines the
purposes of Science Fellowships and Grant ProgrambDepartment with indicating the
recursion levels of it. Moreover, the chapter fasusn VSD’s process of application, and
then provides a list of recommendations and anuetain of suggestions about Science

Fellowships and Grant Programmes Department.

4.1. The Reason for Using Viable System Diagnosigo Science Fellowships and Grant

Programmes Department

The organisations which arise in complex prdisic “systems” that include oriented
parts,function in a complex environment, and have unitatationships about the goals of
organisation amongst the participants can use ¥i&ystem Diagnosis to rearrange their
organisational structures and to identify their gbeons (Flood and Jackson, 1991). The
Science Fellowships and Grant Programmes Departiméhe system in focus of the study.
Science Fellowships and Grant Programmes Departim@sita complex environment that
includes accelerating number of students, reseexcaeademicians, private sector companies
and government control mechanism and SFGPD haarynitlationships since the goals of
the department are determined by the top manageamehthe bureaucratic structure of the
organisation imposes the employees to act in theesaanner according to determined goals.
For instance, if the SFGPD carries out the finalNaftional Secondary School Students
Research project Contest, the coordinators of reiffieprogrammes have to work together to
accomplish this activity. That kind of course ofiag is a settled organisational culture and
the managers can force the employees to behavéhan mhanner. Carrying on other
coordinators’ programmes together is a general irulFGPD and the employees share the

same determined goals and objectives for the asgiian while they are accomplishing jobs.
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SFGPD has different kinds of fellowship programrtiest have to be performed perpetually
in accord with periodical applications. In partiaylthe support programmes for scientific
meetings are the most dynamic part of the depattsiroe they have the richest application
periods and the applications of some of the program expand to the whole year.
Interrelated relationships among the programme dinators help conduct these intense
programmes. The course of action for using the Maxléo diagnose the defects of a
suggested system design or an actual organisatimchws extremely complex (Flood and
Jackson, 1991). In this study, the viable systendehavill be used for redesigning of the

organisation and determining the faults of it relgay cybernetic principles.

4.2. The Process of Application of Viable System Bgnosis

This subsection describes the use of ViablegeBysModel (VSM). Looking at Science
Fellowships and Grant Programmes Department (SFGRDJUBITAK from the viable
system point of view it was essential to highlighistem identification and system diagnosis.
In system identification part, the purposes of SBGIe clarified and recursion levels of it
are determined and in system diagnosis part, SF@GPi2organised according to Viable

System Model.

4.2.1. System ldentification: Purposes of SFGPD ardefining Its Recursion Levels

It is a need to define the recursion levelSBIGPD before reorganising the structure and
diagnosing it according to VSM. SFGPD refers “sysia focus” and “recursion level 1” in
this triple recursion. The higher level of recursis represented by TUBAK and is called
as “recursion level 0”. Finally, three operatiofabnches that are directory of national
scholarships, directory of overseas scholarship$ support programmes for scientific
meetings form the “recursion level 2¢. The recunsievel 0 is TUBTAK that consists of 15
subsidiary institutes which are managed centridayiyhe presidency and the decisions of the
science board. These subsidiary institutes sharesgéime mission with TUBAK and this

mission can be defined as:

"To develop scientific and technological paiin line with our national priorities and in
cooperation with all sectors and related establesits) contribute to establishment of

infrastructure and instruments to implement sailic{gs; support and conduct research and
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development activities; and to play a leading inléhe creation of a science and technology

culture with the aim of improving the competitivevger and prosperity of the country.”

Even if these institutions are tied to the mteiscy and have to perform in order to reach
goals of TUBTAK. These institutions are System 1 parts of TOUBK and SFGPD is one of
them. SFGPD is also the recursion level of thigdgtand has a purpose of supporting
scientists by means of funds, competitions, scBblps, and educational programmes that is
described in their mission. The main role of SFGRDio raise scientists according to
TUBITAK law and this role is clearly defined by the tapanagement of the department.
SFGPD will be reformed according to VSM and Systdnte 5 are reorganised to ensure its

viability.
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4.2.2. System Diagnosis: Reorganisation of Scienellowships and Grant Programmes
Department with Regard to Viable System Model

The Science Fellowships and Grant Programmpartieent has viability since it conducts
its operations according to its own managerialsiens. It is the funding centre of TUBAK
to support scientific researches and studentsderdo encourage science and technology in
Turkey. It has three operational units that aredory of national scholarships, directory of
overseas scholarships and scientific activitiegpetpprogrammes. These three units of the
institution should be redesigned as viable elemaitsScience Fellowships and Grant

Programmes Department.

System 1

There have been three operational units in $F@MRich perform main activities of it.
System la (Sla) is directory of national scholgshand it is responsible for providing
scholarships and research supports for undergradividc, PhD students even if they are
foreign or national, and also support for postdadtstudies. In addition to these, supporting
guest scientists is another responsibility of Slllzese programmes in Sla are operational
elements. The director of national scholarships loardefined as the local management of
Sla. Sla has differentiated operations accordingthto content of the programmes.
Scholarships for undergraduate, MSc, and PhD stadee periodically paid to the scholars
and the application time of them are twice in ary€n the other hand, the guest scientists
support programme gets the applications of theidates every month. This programme does
not have specified application date so the cootdmaf it has intense work process. The
environment of Sla includes national undergradudtg, and PhD students, foreign MSc,
and PhD students, postdoctoral researchers, aagyfioor national scientists who work for a
short period in Turkey. Sla reports to the highanagement and the higher management has
a limitless control on the activities of the Sleelall operational units in the department. The
coordination among the programmes is made by thextdr and also the president of the
department and this shows that there is no cleate8y?2 in the organisation. The payments
of supports are controlled by both directory of tcacts, financial services department, and
also the government auditors. Because of this,iSahviously open to controls of System 3.

System 3 which runs the auditing duty is made by accountountrol directory of
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TUBITAK. Sla takes its own decisions about operatiamermmously, but the decisions
about policies are taken from the science boardta@gresidency of TUBAK. Sla has to
respond to the environmental changes of its loocairenment so all the coordinators are
responsible for System 4 functions. In that case,doordinators of the programmes get the
experience from the past processes. On the othet, I#la does not have policy making

authority in its own local management.

The local managers cannot take decision abouhifhg panels for evaluation of the
applications for the supports but they can makefohmal evaluation of MSc and PhD the
scholars. The measure of performance of Sla aret ofperational units is the number of

people who is supported by SFGPD.

System 1b (S1b) is the directory of oversedwlacships that provides MSc and PhD
scholarships for the students abroad, supportsarels and postdoctoral research, and
international meetings, and have exchange programwi® Hungary and Germany. S1b’s
local management includes only the director of uhé like Sla. The local environment of
S1b is composed of national MSc, PhD students,pmstidoctoral researchers, and also the
institutions from Hungary and Germany which arepogsible for supporting scientific
development in their own countries. S1b is alsdddh to its higher local management
vertically. The goals are determined at the scidmoard of SFGPD and declared by the
president of the department to its local managem&m¢ payment controls are made by
System 3 members. The coordination is made byoited management of the unit so like Sla
there is no clear System 2 function in the orgdi@eaS1b gets the information about its local
environment with the help of coordinators and theeador of the unit monitors this

information to the higher management.

System 1c (S1c) consists of the scientificvéiatis support programmes. This branch of the
department includes a wide span of programmes fnational and international science
Olympiads to research projects contests, summeayosctior MSc and PhD students, and
national scientific meetings. This branch of thealément does not have a local management
and it is directly connected to the president ef department. S1c has the most differentiated
local environment among other S1 parts and thialleavironment includes secondary and
high school students, teachers of those studehts, university professors to educate

Olympiad students, professors from different ursitess who get support for their scientific
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meetings, and private organisation firms who caoyt national and international

arrangements of these programmes. The Systemetf@med again like Sla and S1b by the
coordinators of the programmes. The objectiveslaf &e determined by System 5 which is
formed by the science board and the presidency.cbh&ol of the operations is made by

System 3.

System 2

System 2 (S2) which provides the coordinatioroag the operational parts of the system,
is a big need for SFGPD. The viability of SFGPB leeen damaged because of lack of
System 2. The coordination among the coordina®rgnly made by the directors and the
president of the department and this gives rise barden for the local managers of the units.
The directors of the operational units and theidesd of the department make coordination
meetings every month to solve this problem. Alsm shme meetings are arranged by the top
management of the institute. In some periods feegnse programmes, the directors cannot
make the coordination and the coordinators purstie 8ystem 1 and System 2 activities. The
directors of the operational units and the coordirsa are aware of the need for the

coordination function of the system.

In particular, the scientific activities suppprogrammes solve the conflicts that arise in
their operations by the help of System 3 whicthesdirectory of contracts unit. Furthermore,
the activities of Slc like making national and intgional arrangements have been carried
out by the help of other programmes’ coordinatord this leads to duality for the employees
among their own Sla’'s and S1b ‘s operations witb’'sShperations. The staff number is
insufficient and they have lack of information abother programmes when they attend other
programmes. Also, the coordinators do not have g@maoformation about the rules and
principles of their own programmes and this is haptsource of conflict in the operational
process. System 2 should have the awareness diesg oscillations. The job definitions
should clearly be arranged and the new staff sheagldadded for managing System 2
activities. Moreover, the coordinators should beicaded and tested about the rules and
principles about their programmes. Since the lonahagers and the coordinators of the
programmes are strictly tied to the higher managenend their decisions about the
operations, the bureaucratic approach should bedabad by the top management in order to

cease the disturbance of the coordination amongrilts.
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System 3

System 3 manages the control function for ttgamisation. The directory of contracts is
responsible for this function in SFGPD for the paytissues. The payment operations of
System 1 units are only controlled by System 3 @ystem 3 activities are accomplished by
the financial services department and the goverhraeditors. The relationship between
System 3 elements and System 1 elements is not democratic since the controlling
activities are based on the accounting rules aedpthlicies which are determined by the

presidency.

The directory of contracts in SFGPD does nottst exercise authority on the units of
System 1. On the other hand, the internal aud@b@JBITAK and government auditors can
exercise authority in the control process of therapons. The control of evaluating the
applications for the scholarships is made by theepeoordinators, the online control system
and the president of the department. The audit isegufor payments and evaluation for
applications are based on financial rules and theiples of the programmes. The directors
of the operational units are responsible for thégopmance of the units and the president of
the department is also responsible for the perfoomaof the department to the higher
management of TUBAK. The performance of the departments is evatiaecording to
statistical results of the programmes and thedeststa are periodically collected by one of
the coordinators for the decision making authaitie

Although the directory of contracts control®e thayment operations of the S1 units as
System 3, it cannot meet the goals of System 5lagxphese goals for the operations of
System 1, and transfer them to System 1 units. élhesponsibilities are accomplished by the
local management of Sla, S1b, and the presidethteolepartment. The resource bargaining
among the operational units is directed by thectliry of contracts and the president of the
department. The coordinators of the programmeseaaort the needed financial resource and
human resource for their programmes but the detisiaking authority of the institution
generally dominates resource allocation processth&umore, the algedonic signal which
carries the immediate information to the higher agment as an information channel does
not work well since the information cannot be echte System 5 immediately. On the other
hand, filtering this information is well made byethdirectors of the S1 units. As a
consequence, System 3 of the organisation shouléfbemed to transfer the goals into the
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operational units and the information about theraijpens to the higher management. Also,

decisions about resource bargaining should be awreocratic in the department.

System 4

System 4 stands for getting the informatiomfrihe environment of the organisation and
transmitting the information downward and upwardheTinformation which is filtered by
System 3 is carried by System 4 and this infornmatiocombined with external information
that is also got by System 4. System 4 filters rmetieinformation and distributes it downward
or upward (Jackson, 1991). System 4 function of BB@® not separate from the department.
All the coordinators of the programmes have to de#h this activity to respond urgent
changes in their local environments. Transferrimigrnal information is made by the local
management of operational units and this leadseea for creating System 4 function in the
organisation. Also, in some cases the directorlotifits and S3 get the external information
and transfer this information to the top manageme€pbrdinators, the local managers, and
the president of the department can improve th@estgd alternative courses of actions for
the problems about operations in the system. Tipartteent occasionally has to face with
lawsuits that are related with the programmes aeddgal affairs department deals with the
processes of these lawsuits. Furthermore, the conaation office of the institution follows
the news about the department in the mass mediaifatde news is not correct,
communication office informs the SFGPD. The departtrprepares its defence and sends it
to the legal affairs department. Afterwards thealegjfairs department follows the process for
those kinds of cases. All the managerial and opeat levels have to experience the rapid
changes of the organisation’s environment. Instagponds cannot cope with the threats of
the environment. The current coordination meetiofyfocal managers of the units are not
much open to the novel ideas and perceptions becalushe bureaucratic rules and the
structure of the institution. However, the localmagers try to reflect the problems and threats
of the environment to the top management of thdéitin®n. The instant mechanism of
System 4 activities of the department helps adaphe environment during the operational
processes. Furthermore, the coordination meetihtieeaepartment form an operations room
in System 4 activities since the local managersprasent their suggestions to the president
of the department. Monitoring the events of theimment can be made with the help of

other departments of the institution so there h@sbeen an integrated System 4 function in
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the organisation. To perform S4 functions efficignthe local managers should get periodic
information from the coordinators and transfer ihisrmation to the decision making centre
of the organisation. The coordination meetingsaafl managers with the president of the
department should be increased and the coordinstiordd more involve into these meetings.

Also, the external information should periodicdily evaluated in these meetings.

System 5

The science board, the presidency of TU&K, and the presidency of SFGPD execute
System 5 activities which are to formulate policescording to the information that is
transferred by System 4 and reflect the policiedawnward with the help of System 3 for its
use by the operational units. The general appr@achéhe science board and the presidency
of TUBITAK are strict for the applications of SFGPD. Thisreaucratic and rigid method of
top management negatively affects System 4 a@svivf the department. The local managers
and the coordinators cannot have domination far then operational processes. The policies
are periodically made by the science board and plesidencies every month. The
institutional identity is the same in TWBAK and SFGPD since it is a governmental
institution and its organisational structure hasursive levels. Even if the department shares
the same identity with the whole organisation, #pproach of higher management about
decision making process disturbs the autonomy @fdépartment since the department’s top
management does not involve much in this processth&more, SFGPD has close
relationship with the external environment so thesmlency and local managements have
more information about the opportunities and treeldbwever, the policy making authority is
not distributed to the managers of the departmamd, also the top management does not
require information from the lower levels of theganisation. This approach for System 5
activities inhibit participation of System 3 andsE&m 4 which is particularly performed by
the coordinators of the programmes for decisionintprocess and designation of future
departmental objectives. The science board andptksidency of TUBTAK should be
participant-driven in the decision making process the department. In addition, the
presidency of TUBTAK should require external and internal informatiof SFGPD from
System 4 elements of the department to define mppeopriate objectives and goals for the
organisation, to give freedom to management abgradional decisions, and to help

generate the local ethos of the department.
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4.3. A List of Recommendations and an Evaluation dduggestions

From the diagnosis and reorganisation it becaapparent that the following

recommendations were necessary to the Sciencewshllps and Grant Programmes

Department. In light of these recommendations #réig@pants made their assessments.

All the operational units should have its own locahnagers (especially Scientific
Activities Support Programmes need their own looahagers). The job definitions of
the coordinators should clearly be determined tevemt multiple roles of the

employees in different operational units. This motendation is accepted by the
managerial level and operational unit's staff beseauhe coordinators of the
programmes do not want multiple roles and the mamagt of the department wants
to delegate its authority to accelerate the wookvfbf the organisation. By the way,
the recursive structure that the model offers Gaadhieved totally.

The new staff should be added for carrying out &®iéies in the organisation and a
coordination centre should be formed to help th@agarial level of the department.
This improvement can remove the burden of S2 desvithat are on the local
managers and the president of the department. Hawele participants and the
managerial level think that this suggestion is iagtical because the department does
not have a large structure to have a coordinatesire or unit. The managerial level
expects that positioning the coordinators closeaoh other is enough for providing

coordination if they carry out similar programmes.

The top management of the institution should ngblve in operational decisions of
the department so as not to disturb the viabilityoperational units. The local
managers and the participants of the organisatiaregthe same opinion in this matter
but the managerial level of the department doepreatict that top management of the
institution would allow this and the viability ohe organisation would be damaged
because of the approach of current top managereotrding to local managers, if
top management changes, they can be more free dbkung the operational

decisions.

The coordinators of the programmes should be walhéd about the rules and

principles of their own programmes and the actuahnges in these rules and
principles should be informed in time. The evaloatiof managerial level of the
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organisation for this suggestion is that there read for training programmes about
time management, methodical study, and filing sysie encourage the staff. The lack
of information of the coordinators about the cutr@gmogrammes is a result of
employees’ unwillingness to read and learn the ggn&inciples and rules of the
programmes. Also, the managers of the departmamit that the employees have a

habit of routine working and this habit prevents tapid work flow in the operations.

The transfer of information upward and downwarcedlion should be accomplished
by S3 and also, the top management of the ingtiiighould evaluate the information
that comes from lower levels about needed resouccesanage resource bargaining
effectively. The participants indicate that at #rel of the every year, the department
prepares an annual report that includes deficisnaiel the situations that have to be
improved about the activities of the departmentirttorm the top management.
However, the general acknowledgement of the pp#ids is that the top management
will always be biased about the information whicmes from the lower levels so that

S3 cannot achieve the transmission of informatjmward and downward direction.

The information flow from S4 to S5 should be in@®a and innovative ideas should
be evaluated more by the top management of theutish. S4 activities are seen as
an important need according to the managerial levdte department. They desire to

be promoted for generating innovative ideas.

In this chapter we have designed SFGPD acoptdiiBeer’s Viable System Model (Figure
9). Two directories and scientific activities supgpprogrammes are considered as three
operational units of the model. The autonomy of [&ts is provided by the local
management of operational elements. It has beeenddss that there is a lack of System 2
which is the coordination function that needs to deeloped more and a unit for the
coordination activities is added to the struct@ystem 3’s functions in the organisation have
been determined and the responsible units havegmeted up. System 4 activities which are
performed by all the coordinators of the departmehe local managers and other
departments of TUB'AK have been organised and got together. Also,rif@mation flow
between S4 and S5 is assigned. Lastly, the S5tagiand the authority of policy making are

allocated to the presidency of SFGPD and the lo@alagers of operational elements.
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CONCLUSION

The aims of this thesis are to get an undedgtgnabout systems thinking and design an

organisation according to VSM.

To have a better understanding for the apphogpart of the study, systems thinking, its
origins, and the problem contexts which lead to\WiS® to solve organisational problems are
described and cybernetics and its tools for soldrganisational problems are explained. In
addition, the theoretical base of VSD which is utmdthe application part of the thesis has
been elaborated.

In the application part, VSD is applied to TIHBK-SFGPD which has a mission of
supporting scientists, students, and researchersirkey for the benefits of the country. For
that purpose, the general information about TUBK and SFGPD is given and the structure
and working processes are introduced. Finally,ditganisation is diagnosed and redesigned
according to VSM, and recommendations are made sargfjestions are evaluated for
TUBITAK.

VSD solves organisational problems that endine viability of organisations. This
approach helps managers to view the organisati@vasole and to solve concerns that arise
in the complex-unitary problem contexts in orgatises. The cybernetic and systemic
principles are used for solving such kind of proidein organisations. Since VSM is general,

it is applicable for all kinds of organisations evéthey are small or big.

However, during the application part of thiadst, we have observed that the employees
and managers do not have sufficient informationualsystemic and cybernetic approaches
for organisations and some of them have multiplesiooverlapping responsibilities, and
responsibility gaps. This gave rise to unawarersegs confusion about their roles in the
organisation. If VSM is well understood by the eaygles and the managers, the model
possibly will reduce the conflicts and chaos in thrganisation. On the other hand, the
employees in the operation units of the organisaice not very open for change in the
organisation that the model offers. Even if the Eyges complain about top management’s
general behaviour for interfering operational decis, they have a general attitude that the
decision about changing the organisational strecttan only be in the control of the top

management.
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The logic of VSD is to give the autonomy to tbeerational units in their jobs since
internal variety of the organisation can be redubgdthis way and it prevents top level
management’s much unwelcome intrusion to the ojpe@tactivities. Even if the autonomy
of operational elements is given, the higher mamage often interferes to the internal
decisions of the department more than necessaiy. dedmages the viability of operational
elements and the whole organisation. Also, thamadenformation flow of the department is
not muchevaluated for the decision making process by tpenmtanagement and this harms
the execution of System 5 activities and the applity of the policies that are set. As a
consequence, the principles of the model canncadmicable because of the bureaucratic
structure of the organisation. The model is a bermftool for transforming organisations
that are organic but it can be too hard to changeaucratic structures like governmental
organisations. As a result of this fact, the ugiteglationships of the organisation are the
result of the top management’s bureaucratic instgteto the activities of the department.
Furthermore, applying System 4 activities completed a hard task in this kind of
governmental organisations since the top manageaser rule does not have a need and
request for innovative ideas arising from the lovexels of the organisation. This situation
causes that the organisation cannot cope with dhglexity of the environment sufficiently

even if VSM is offered for these kinds of organicas.

VSD is an important tool for transforming theganisations since it can be applicable for
all kinds of them. Five functions of viability shidube performed by the organisations to
survive according to the model. The model cleadfirgs all the tasks that must be carried
out by each system and this provides easy apmitati the model for the practitioner. The
clear definitions for cybernetic principles and VSMeach system are very helpful for the
practitioner to highlight the organisations’ dedicties for the viability. On the other hand,
some of the organisations have unique structures the model can be insufficient to
diagnose them and the practitioner does not hayendtiative to change the model in order

to diagnose these kinds of organisations becagsesliability of the model can be damaged.
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