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Abstract. The aim of the paper is to merge the Viable Systems Approach 
(VSA) with one of the approaches to achieve the flexibility of the business 
process which is the bottom-up business process best practices propagation and 
leveraging these practices at higher organizational levels by appropriate 
information systems design. This is the first attempt to consider fractal business 
processes as viable and holistic service systems where similar branches of 
enterprise are free to develop their own processes and supporting systems.  
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1   Introduction 

In his book “The Fractal Company: A Revolution in Corporate Culture” H.J. Warneke 
[1] envisioned a new flexible organizational structure for manufacturing - a fractal 
enterprise where each fractal is an independently acting corporate entity, whose goals 
and performance can be precisely described. Similar idea is also discussed in P. 
Hoverstad’s “The Fractal Organization: Creating Sustainable Organizations with the 
Viable System Model” [2]. Moreover, in his book “Viable Systems Approach (VSA). 
Governing Business dynamics” G.M. Golinelli [3] introduces an innovative concept 
of flexibility as a systems capability which results from government action, promoting 
and guiding structural dynamics in harmony with the expectations and pressures 
coming from relevant supra systems, i.e., its ability to adjust to changing 
environmental needs.  

There are different definitions of flexibility; however, most of them focus on the 
ability to respond to external changes in an appropriate period of time using a 
reasonable amount of resources [1], [2], [4], [5]. The flexibility, however, possesses 
some degree of stability because whenever a part of the system is made flexible, some 
other part is made inflexible [4]. From the point of view of fractal paradigm [1], [2] 
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the stable part is perceived as a pattern inside the system that is replicated at different 
scales. From the Viable Systems Approach (VSA) perspective, replication in different 
scales means “recursion process”: any kind of entities, as well as fractals, could be 
considered as a viable system if it is possible to look at it as a self-organization – able 
to survive by itself – and as a component of a suprasystem – able to be consonant with 
a system of an higher level – at the same time [6]. In other words, recursion means 
that each process activated by a system is incorporated into a wider process, 
originating in turn from the interaction of other systems.    

With reference to the VSA, in general, the paper, aims to interpret fractal 
enterprises as viable and service systems useful to optimize information and resource 
flow and to share knowledge enhancing efficiency and effectiveness. In particular it 
aims towards methods and principles useful in information systems (IS) architecture 
management in viable enterprises. 

Our main focus is on the changes in the system when the best practice is identified 
and chosen for propagation and leveraging (becoming a new stable pattern). 
Emergence of best practices is enabled by existence of fractal structures, which 
tolerate different processes used by different structural units to achieve one and the 
same organizational goal. Those processes may compete until superiority of one of 
them becomes visible. At that time-point a process common for all structural units 
may be designed and introduced for leveraging the best practices in the enterprise to 
support its viability by changing the internal service architecture. The paper focuses 
on such best practices that involve IS services and reflects on changes in IS 
architecture that may commonly occur during leveraging of best process practices in 
case of fractal business processes. 

The paper is structured as follows. In Section 2 we introduce the notion of fractal 
process, viable systems, and holistic service systems. In Section 3 we demonstrate a 
change management method that helps to materialize the theoretical concepts. Section 
4 consists of brief conclusions. 

2   Fractal Processes, Viable Systems, and Holistic Service Systems  

In a VSA view, fractal enterprises, as viable systems, satisfy five principles – 
postulates – whose validity is not inferred, but is posited a priori to explain 
phenomena or theories [7]: (1) Survival: a viable fractal has the aim to survive in a 
specific context; (2) Eidos: from ontological viewpoint, a viable fractal can be 
considered in a structural and systemic perspective; (3) Isotropy: in term of behaviour, 
a viable fractal distinguishes a decision making area and an operative area; (4) Acting: 
it’s aim it to reach a goal, an objective through the interaction of supra and/or 
subsystems from which receive, but also supply, indications and rules; and (5) 
Exhaustiveness: external entities are also viable fractals, components deriving from an 
higher level. 

VSA is an approach to study the viability of systems in a complex environment. 
Viability is both objective survival and subjective ability to respond to environmental 
change, where environmental change is mostly generated by other viable systems 
(also those belonging to the same fractal). Viability depends first and foremost on a 
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government capability, for both internal self governance and external relationship 
governance that creates value for the stakeholders or suprasystems. In fact, each 
system has to attain consonance (a potential for value creation) and resonance (the 
realization of value creation) with its environment to be viable. The innovative 
concepts of consonance and resonance are fundamental to all VSA analysis of 
problem situations. Consonance means the structural compatibility or adequacy 
between different entities, while resonance is the outcome of the interaction between 
these consonant entities.  
     Above presented axiomatic interpretation can be enriched by the theoretical 
approach of IBM – Service Science Management Engineering and Design (SSME+D) 
– [8] if we consider fractals in terms of self-organizational services or as components 
of a whole service systems. In fact, SSME+D framework begins with an analysis of 
the service systems in a real-world problem situation. In broad outline, the SSME+D 
analysis approach is to (1) identify all the stakeholders service system entities – 
fractals as well – in a network under study (a network analysis is always done in the 
context of the whole service system ecology), (2) examine existing relationships and 
understand the problems and opportunities the stakeholders have identified, (3) next 
try to improve existing value cocreation mechanisms (this may involve freeing up 
resources from existing service system entities and redistributing them), (4) if 
problems and opportunities remain, create new service system fractals to address 
them.  
 SSME+D is a specialization of Systems Science, in which service fractal entities 
interact and create outcomes. VSA and SSME+D perspectives interpret fractals as 
Holistic Service Systems (HSS) and Whole Service (WS) to better illustrate one way 
that local optimization can lead to global optimization in complex human systems. 
Multilevel governance of HSS can be especially effective when entities use a Run-
Tranform/Copy-Innovate investment mechanism. Over time as the entity architecture 
of holistic service systems are better understood, it should be easier to accelerate the 
sharing of innovation and best practices, do more to ensure that local optimizations in 
fact lead to global optimizations. “Run” here means small adaptation of behavior 
through practice effects but stable structure or variety; “Transform/Copy” means 
copying the structure and actions of another entity. Transform is costly and risky, but 
may have benefits once the change is complete (adopting a new best practice). 
Transform has to be considered as “the boundary” between adaptation and creativity; 
“Innovate” means creative change of structure and actions, and may be riskier and 
more costly. According to P. Hoverstad [2] viability is achieved via fractal 
architecture of the enterprise. The notion of fractal enterprise [1], [2], [9], [10], [11], 
[12], [13], [14] stems from Warneke’s “fractal company” [1], where basic patterns of 
fractal geometry are applied to the design of industrial corporation. Architecture of a 
fractal enterprise consists of self-similar, self optimizing, goal-oriented fractals 
(independently acting corporate entities), which perform services, are the object of 
constant change (dynamic restructuring), and are integrated into the goal-formation 
process. In certain settings it is possible to identify fractal processes [15]. These are 
processes that have the following features similar to the features of constituents of 
fractal enterprises [15]: 
• Self-similarity: fractal processes have similar inputs and outputs, but each fractal 

may have its own unique inner structure [1]. Thus, in fractal processes system 
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self-similarity manifests when processes of different scales have common 
objective and similar inputs and outputs. The scale in the fractal process system is 
represented by process decomosition. Fractal process entities simultaneously 
have two essential relationships (1) part-of relationship and (2) is-a (class) 
relationship; i.e., each process which is a subprocess of a particular process is the 
process of the same type as the process whose part it is. For instance in an 
educational institution (University further in the text), research administration 
processes take place. There is research administration process at the University 
level, at the Faculty level (Faculty here means a large department which consists 
of institutes performing research and administrative duties), at the level of 
Institutes and at the level of particular Departments. Research administration 
process at the University level includes research administration at the faculty 
level, which in turn includes research administration at the Institute level, which, 
in turn, includes research administration at the departmental level. Several of 
these research activities, e.g., report preparation might be similar at all levels. 

• Self-organization: ability to adopt process behaviour and interaction mechanisms 
with others fractals for achieving system’s common objective [1]. Fractal 
processes have suitable methods for controlling workflows, and optimizing the 
composition of processes in the system. The self-organization method, referred to 
as the dynamic restructuring process, is a method of reorganizing fractals in the 
system by reconfiguring fractals' network connections [10].  

• Goal-orientation: each fractal (process) has its own goal. Fractals perform a goal-
formation process to generate their own goal by coordinating processes with 
participating fractals and by modifying the goal as necessary. Systems common 
objectives are achieved in iterative way, by developing each single fractal’s 
individual objective taking into account feedbacks.   

• Dynamics and vitality: coordination and cooperation between self-organization 
fractals is characterized by individual dynamic and ability adapt to dynamical 
environment. IS plays a vital role in achieving this property of fractal business 
processes. 

One of the essential features of fractal processes is the possibility of executing 
different processes in parallel to achieve one and same goal. On the one hand, this 
feature might contradict with the notion of process optimization, however, on the 
other hand, this parallelism in certain situations allows higher flexibility. In 
University example it can be true in situations when differing in local external 
environments (e. g. Institute of Mechanics with emphasis on patents and Institute of 
Economics with emphasis on indexed journal papers) require slightly different data 
gathering approaches. Possibility to run similar parallel processes supports also the 
emergence of best process execution practices as will be shown in the next section.  
 While viability is a desirable feature of enterprises and IS, there is still lack of 
practical approaches of achieving this feature and applying theoretical principles in 
enterprises. In the reminder of the paper we propose some methods applicable from 
VSA perspective for managing changes in processes and IS architecture in case of 
existence of best practices in a fractal enterprise where fractal business process can be 
identified. University as a fractal enterprise is used to illustrate the proposed methods. 
The University is an appropriate example since it satisfies all five VSA principles 
listed in the beginning of this section. 
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3   Changing the Business Process and IS  

Here we discuss how business processes might be flexibly changed in the setting of 
fractal business processes, i.e., when processes are self-similar, self-organized, goal-
adaptive, and structurally dynamic. The change procedure is illustrated on the 
following example.  

Each year University has to prepare a report about its scientific activities It is 
achieved by the delegation of goal “Prepare the report” from University level fractal 
via Institute fractals down to the Department level fractals. Departments are free to 
achieve this goal in the most suitable way for them. Departments send information to 
the higher level fractal process to prepare the institute level annual report about 
scientific activities, using the template that has been introduced at the institute level. 

Suppose Department 1 has a larger staff than other departments and capability to 
develop a business process support system for the acquisition and maintenance of 
information about scientific activities. The use of the system allows the department to 
accomplish the process more efficiently in comparison to other departments. This 
attracts the interest of another department and they consider it possibility to acquire 
the practices of the Department 1. To achieve this Department 2 has to manage the 
change from the AS IS process to TO BE process which is equal to the process 
performed by Department 1. This involves the change of information and knowledge 
processing systems of Department 1 and Department 2. At this point of time it does 
not matter how the best practice was developed – was it the result of “Innovate” or the 
result of “Run” (See section 2). In any case Department 2 must learn from 
Department 1 and transform/copy its processes and supporting IS services. It is 
essential that at this point supra fractals are not involved in decision-making, it is 
Departnment 2 initiative and responsibility to acquire the best practice from the 
Department 1. Any transfer of best practices would require at least the following 
steps: (1) Best practices identification; (2) Best practices acquisition planning; (3) 
Best practices acquisition cost estimation; and (4) Best practices acquisition.  

Best practice identification in fractal setting where several parallel similar ways of 
process organization are tolerated, can be informal, i.e., the situation can emerge 
where one way of performing of a particular task is acknowledged as worth to be 
imitated by several structural units. When best practices are identified it is necessary 
to plan for their acquisition. This involves analysis of AS IS and TO BE business 
processes (Step 2).  The best practices acquisition planning involves the following 
sub-steps: (2.1) Changing granularity of process description; (2.2) Identification of 
activities to be changed; and (2.3) Change process risk analysis. 

To identify actual changes in business processes we suggest specific tables [22] 
used for transition task analysis that consist of columns of performer activities, which 
are marked for both AS IS and TO BE cases. Change analysis table for Department 2 
secretary is represented in Table1. The sign “+” denotes a fully performed task, the 
sign “–/+” denotes a partly performed task because another part of it is performed by 
IS or other business processes and empty TO BE cell means that the task is fully 
performed by another business process or computer system. 
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Table 1. Business process change analysis table: Department 2 secretary’s tasks 

AS 
IS 

Department 2 secretary: 
tasks description 

TO 
BE 

+ Receive the template (7)  
+ Create the list of employees to whom to send the template (7) + 
+ Send the template (7)  
+ Determine who has not sent back the filled template (9)  
+ Send filled template to Institute 1 responsible executive (12)  
+ Make sure the template is sent (12)  
+ Find out who is not available (business trip, conference, vacations) (7) + 

 
Business process changes may considerably influence responsibilities, 

knowledge/information patterns and tasks of business process performers [15], [16], 
[17], [18], [19]. Therefore multiple aspects are to be analyzed to assess the risks of 
best practice acquisition. Taking into consideration that the changes in the processes 
depend on the changes in the IS, the risk analysis is based on IS change management 
[20]. The patterns are reflected in Table 2. 

Table 2. Change patterns (adapted from [20]) 

IS and 
business 
process 
element 

Pattern 1 
Internal improvement 

Pattern 2 
Improvements based on 
handed over activities 

Pattern 3 
Improvements based 
of received activities 

BP activities Improved Handed over Received 
Data New or Improved Received Handed over 
Knowledge New Handed over Received 
IS users No change New Moved 
IS activities Extended Suspended or 

Handed over 
Received 

Control Improved Improved Improved 
Territory No change Handed over Received 
Resources Cheaper or Different Cheaper More expensive 
Products Improved Improved Improved 

 
The risk analysis concerns each activity which is to be changed due to the best 
practice acquisition. The patterns given in Table 2 are used as guiding risk analysis 
points. The pattern for changed activities is chosen depending on whether the 
activities are handed over (Pattern 3), acquired (Pattern 2), or changed internally 
(Pattern 1).  Table 3 shows how Pattern 2 is used for the assessment of risks related to 
activities handed over by Department 2 secretary. 

After risk assessment, business process change cost estimation is to be performed, 
taking into consideration tasks with “+” in Business process change analysis table and 
all issues discovered in risk analysis. After this sub-step the final decision about best 
practice acquisition may be made. So far the best business processes practices 
acquisition at one fractal level was discussed. However, it is possible to leverage the 
practice and apply it on a higher fractal level. This operation is illustrated in Fig. 1.  
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Leveraging of the best practice requires business process design on a higher level of 
fractal hierarchy. It concerns mainly IS services, because the difference between two 
similar information systems services on the lower level of hierarchy and one service 
on a higher level of hierarchy does not considerably change the manual processes at 
the lower level of hierarchy. Thus SMEE+D approach can be used to decide whether 
to leverage the best practice of Department 1 at the institute level or not. 
 
Table 3. Risk analysis issues for tasks handed over by Department 2 secretary (excerpt) 
 

Change 
element  

Mandatory 
considerations 

Sources of risks 

B
P 

ac
tiv

iti
es

 

Handed over It is essential to analyze all activities the secretary is going to 
hand over at a proper level of granularity. The frequency of 
tasks can be different therefore it might be cumbersome to 
consider all tasks in one go. On the other hand, it is essential 
to make sure that all activities handed over are received by all 
people and systems to which they are handed over. And it is 
necessary to ensure that they are capable to perform these 
activities.  

D
at

a Received The secretary is supposed to receive data about scientific 
activities of employees,- therefore IS activities that can 
represent these data are to be implemented. 

K
no

w
le

dg
e 

Handed over All employees need knowledge for performing activities 
handed over to them by the secretary. If all activities are not 
handed over in one go – the knowledge should be transferred 
several times. The knowledge transfer should be properly 
organized, because it might happen that the secretary is not 
able to transfer all required knowledge to large number of 
employees simultaneously. It is necessary to take into 
consideration that additional individual smaller scale 
knowledge transfers will be needed over the period of time 
during which the new way of working is gradually adopted. 
 

… … … 
 
In this case best business practices leveraging involves the change of ownership of 

IS services. Instead of having three separate IS services it is possible to operate with 

University

FacultyA Faculty B

Institute 
1

Institute 
2

Institute 
3

Department 1 
    
Decided to adopt the system to store data about Department 2 scientific activities  

 

 
  

Department 2 

Decided to use the system for preparing report 
about Institute 1 scientific activities 

Use the system in current 
moment to store data 
about Department 1 
scientific activities   

 
Fig. 1. Leveraging the best practices 
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only one Institute 1 level service. IS service has to be changed for the leveraged 
process in order to accommodate two or more departments instead of one department. 
In case of fractal business processes this is mainly a matter of scale rather than 
complex IS change endeavor due to the similarity of activities at different levels of 
scale of administrative hierarchy.  

4 Conclusions 

In this paper we illustrate that in enterprises with fractal processes the fractal 
approach to business process and IS development is applicable [18] and enables 
incremental bottom-up changes in enterprise processes and supporting IS services. 
This approach reflects the systems development process that is in line with living 
systems theory, where common processes are gradually delegated to higher fractal 
levels of the system for the sake of higher functional efficiency of the system [21]. 
Gradual bottom-up delegating promotes emergence of best practices, willful 
propagation of these practices at a particular level of scale that naturally may lead to 
design of new processes and services at a higher level of hierarchy. This is decided at 
higher levels of fractal hierarchy. Fractals as holistic service systems integrated within 
a whole service perspective can be represented in terms of multilevel governance and 
component interaction.  

With reference to the VSA, this paper has been our first attempt to interpret fractal 
enterprises as viable and holistic service systems useful to optimize information and 
resource flow and to share knowledge enhancing efficiency and effectiveness, and 
suggest and propose particular business process analysis and risk assessment methods 
useful in VSA setting.  
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