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Abstract:  The dynamics of the environment in which businesses operate underlines the need for new tools and approaches to management 

engineering. There has been recently a growing interest in finding comprehensive solutions covering all aspects of the entire business 

management. Besides, with a more pronounced customer-centred focus of the company, the competition now takes on a brand-new character 

considering the fact that the rivalry is not between individual companies, but between entire chains of manufacturers and suppliers.  The 

research study focuses on the need for innovative engineering solutions in response to company's management processes. A network 

approach has been proposed as an opportunity to implement the reengineering of external processes (Х-engineering). Moreover, such a 

proposition is strongly substantiated by the fact that modern companies are prone to expand their activities in the (cyber) space, working 

together in different types of business networks (Businessnetwork-BN). 
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І. INTRODUCTION 

Overcoming conventional thinking about business 

management requires the organization to respond quickly to market 

trends and to focus exclusively on the “processes, performance 

outcomes and customers”. Otherwise, few of the companies in 

favour of the traditional business approach might be able to survive 

in the present-day dynamic business environment. Process 

integration is becoming absolutely critical for businesses, as is the 

need for newfound methods to help organisations become more 

efficient and competitive. Today’s networked economy brings a 

new and extended scope of business activity. The use of new 

technologies for trading platforms and cooperation enforces the 

introduction of innovative ways of achieving the desired effect.  

The present paper explores the need for new solutions in 

the engineering of business process management. According to 

Hammer and Stanton [1], the organisation and management of 

business processes is an activity that relates to the immediate 

challenges facing businesses at present. They should, therefore, 

identify the key processes and eliminate those that do not add 

value. As perceived by Hammer and Stanton, “the main aspects of 

reengineering ally with the possibility of eliminating inefficient 

processes in the organisation, from order processing and supply up 

to the provision of service to customers”. More notably, businesses 

“should take on and fight off the challenges from the market 

trends, changes, the introduction of new technologies and the 

emergence of strong competitors”. The authors argue that the 

process-based approach is an essential, though not the one and 

only, prerequisite for sustainable development. All that matters 

today is the dynamics-driven approach and the call for vigorous 

pursuit of business processes reengineering.  

Currently, there is a new wave of interest in the concept of 

business process reengineering. A characteristic feature of the 

«traditional» reengineering is that it focuses exclusively on the 

internal processes of the company and is carried out within the 

organizational boundaries of the enterprise. Despite the fact that 

some companies have seized the opportunity to achieve a 

substantial reduction in their expenses, increase in their business 

profits and turnover, improved quality and productivity, and yet, 

the close juxtaposition between the huge amount of energy, money 

and effort being invested in the projects on traditional business-

process reengineering, undoubtedly reveals that such an approach 

fails short of the company's management expectations. Thus, 

despite the earnest endeavours of the forefathers of this direction 

«to give it a second chance at life», general agreement should be 

reached with some researchers and unwillingly, though, to 

acknowledge openly that the business-process reengineering has 

already been exhausted and the gaze should alternatively rest on 

external processes reengineering. This unconventional and a more 

“refined” type of business process reengineering is known in the 

scientific literature as “X-Engineering”. It is assumed that “X” 

stands for the place where organizational boundaries may be 

crossed [2].   

The research paper is based on the main hypothesis that 

reengineering is not bound to be confined within the walls around 

a given office or enterprise, but stretch forth to relate to processes 

occurring between the company and its customers, suppliers and 

partners. 

 

ІІ. OPPORTUNITIES FOR THE IMPLEMENTATION OF 

EXTERNAL PROCESSES X-ENGINEERING  
The network approach has been proposed as an opportunity 

to implement the reengineering of external processes (Х-

engineering) in view of the fact that modern companies are 

inclined to perform their activities in the (cyber) space, pooled 

together in diverse types of business networks (Businessnetwork-

BN). 

Networking is a phenomenon that has recently crossed the 

threshold of specific business terminology despite its 21st century 

credentials the very creation of business networks is not in itself a 

novelty. Both academics and practitioners have pointed out the 

benefits which the execution of BN-based activities can provide as 

a new way of improving business performance with just a handful 

of them having directed their attention to productivity and 

usefulness of networking. For example, Gummesson (2008) [4] 

suggests that just as society is built on a complex network of 

relationships, so is a company’s capability for gaining its 

competitive advantage through effective networking.  

The network concept, in general, explores the synergy of 

strengths, dependencies, responsibilities, changes, money, 

information and benefits that accrue from network connections and 

relations [5]. In light of this, developed should be new approaches 

to the development of intercompany relations and enhanced 

effectiveness of the user interfaces between several independent 

participants in BN. Accordingly, as a direct effect of the new 

realities, there is also the need to implement the BN principles of 

interorganisational coordination and collaboration. 

The network approach identifies two issues of critical 

importance for achieving business objectives: 1) how to mobilise 

miscellaneous company contractors and subsequently 2) how to 

develop the mechanisms supporting joint behavior and social 

coordination with the intention of expedient problem solving [6]. 

The above two issues, however, relate to the traditional strategic 

management and are associated with the development of a 

conceptual framework that takes into account such BN 

relationships as the  interactions between customers, suppliers and 

other third parties, with the identification of possible interrelations 

and with the establishment of priorities while managing critical 

relations. 
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The principal participant in BN is the organization that 

develops the respective analyses of customer orders, service 

requirements and the resultant activities, necessary for the proper 

execution of orders.  BN is a structure of interorganisational 

relations between participants, interconnected and working 

together in collaborative cooperation to ensure accurate servicing 

of customer orders [7].  

 Widely applicable, and of common interest as well, are 

three types of BN:   

 Common network. In a common network, there is one 

central organisation that maintains stable relations with a specified 

limited number of external suppliers and distributors, concurrently 

with the provision of services to organizations outside the network. 

The corresponding business partners should be carefully selected 

and tightly constrained to contractual obligations. 

 Internal network. The internal network consists of 

organisational parts within the organization itself that are engaged 

with the processes of buying and selling goods and services among 

themselves at prices determined by the open market. To ensure the 

costs and quality of the products, as part of the transactions, these 

particular organisational parts have the right to buy and sell outside 

the network. 

 Dynamic network. The dynamic network contains a large 

number of companies or their divisions, each serving a chain of 

their own from their own perspective, making adequate provisions 

for supplying customers, adding and removing temporary groups.  

The model of an effective business network comprises in 

itself one or more business organisations whose relationships with 

the others (in the absence of a management centre) support the 

basis (the very backbone) of the system in a way that enables the 

small distinct competitive advantages of every single partner, 

through mutual complementarity, to help generate a new 

competitiveness of the network as a whole. 

 

ІІІ. FORMAL MODEL FOR THE IMPLEMENTATION OF 

BN REENGINEERING  

A complex business market can be perceived as a network 

with the points of linkage (nodes) being the business units - 

manufacturing and service companies, while the possible 

connections between them reveal the actual relationships, flows or 

transactions. Both the relations and the nodes, in terms of business, 

have their own specific content. The two components are "heavily 

burdened" with resources, knowledge and understanding in all the 

diversity of forms and structures. The heftiness hereto results from 

the complex interactions, adaptations and investments in and 

between companies over time. All the existing theories about 

network relationships are frequently built upon the capacity to 

perceive similarity traits such as trust, commitment and mutual 

understanding. Although these studies provide direct insight into 

the social aspects of relationships, they often involve simple purely 

exploratory network tasks with low economic benefit. Stronger 

network connections capitalizing on the interactive nature of 

networking where the participants are involved in joint activities 

towards the achievement of economic goals and gaining financial 

benefits turn out to be readily identifiable and carefully examined 

by today’s  research in the field of business networks and 

relationships  [8]. 

Introduced in the paper is a formal model for improvement 

(reengineering) in BN, passing through three stages: 

First stage: Analysis of the momentary status  

The options for improving BN, are primarily, first and 

foremost, contingent upon the creation of a network map to enable 

the description of its momentary status. All the network nodes and 

relation should be clearly marked on BN map. The nodes stand for 

the business units – manufacturing and service companies, while 

the links between them show relationships, flows or transactions. 

The network map is a sophisticated tool providing visual trace 

route of all the company’s links and allowing for further strategies 

to be developed as to the creation of brand new links.  

Second stage: Implementation of BN reengineering. 

 This phase covers the following two sub-phases: 

- Planning and implementing the respective reengineering-

related  changes as efficiently and effectively as possible; 

- Analysing the overall reengineering performance in the 

enterprise.  

 

The steps identified require the adoption of two repetitive 

procedures: 

1) The first procedure relates to the study of the type of the 

BN the company is engaged in and assessment of its development. 

Investigation into the type of BN requires a specific approach to its 

analysis. The different levels of analysis have a distinct effect upon 

the multitude of subgroups in the network community. As 

determined by Tortorello and Krackhard (2010), proposed are four 

levels of analysis from 0 to 3. 

 Level 0 describes the structure of the network as a whole; 

 Level 1 specifies the properties, the characteristic 

features of the network participants; 

 Level 2 refers to the relationships between all pairs of 

participants; 

 Level 3 denotes the perceptions that each of these 

participants has in binary relationships. 

2) The second procedure necessitates network 

connectedness to other BN, following the prescribed model of 

network construction. As reported by Krebs (2006) [6] there are 

four phases in the construction of an effective model, each 

characterised by its own topology.  

Each subsequent phase creates a more adaptive and flexible 

network structure with respect to the previous one. Network 

mapping gives a close view of the progress and plots the newly-

established network weavers. 

The first phase на of network development is of “Scattered 

Fragments” type. In it, most communities are formed as a small 

cluster, organised on the basis of a relatively small number of 

common interests or objectives. These clusters are normally 

isolated from one another and represent small groups of 1 to 5 

organisations. (Figure 1).  

 

 

Fig.1 The first phase of the “Scattered Fragments” type 

If these fragments are not further organised, the community 

structure remains weak. Without the commitment of active leaders 

to take responsibility for the network construction, the spontaneous 
relations between groups will disappear or appear very slowly. 

The second phase of the process is of “Hub- and –

Spoke” type (fig. 2). Here emerges the leader or the so-called 

“weaver” of the network to twist together the scattered fragments. 

The Centre should have a breadth of vision, energy and aptitude for 

getting in touch with multiple groups and for ensuring the smooth 

flow of information between them. This is a phase of critical 

importance for starting the community, i.e. everything depends on 
the leader, who is also the hub of the network. 
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Fig.2. The second phase of “ Hub -and-Spoke” type 

The "hub-and-spoke" model, however, is only a temporary 

step in the steady growth of the network. This phase should not last 

for too long, i.e. power and influence are concentrated in one node 

(Hub).  If the leader leaves or fails to stay in power, then, observed 

is a return to the fragmented community. In sound or well-

established networks the “threads” of the centre do not stay away 

from one another for very long. The centre connects these clusters 

that work together in close collaboration or encourage others to 

start “knitting” the network. Notwithstanding the fact that this is 

also a temporary structure, the "hub-and-spoke" model is 

principally the most advantageous topology in most immature 

communities.  

The third phase is a network of the Multi-Hub type 

(fig.3) with several centres. Presented in the figure are four clusters 

(marked with thick red links) that have created very weak relations 

(grey links) with one another. The weak relations are subject to 

research in order to establish whether they can be strengthened in 

an effort to create a single tightly connected cluster.  

 

Fig. 3 The third phase of “Multi-Hub” type 

The leader connects different individuals, organisations and 

clusters. This is the phase that unfolds a new dynamics - the power 

of “weak relations”. Weak relations are those are not as frequent 

and intense as the strong network relations that form the very 

backbone of the network.  

The final phase is of the Core/Periphery type (fig.4). 

This is the model of sustainable BN that occurs after a prolonged 

period of building a network designed to meet the requirements of 

several centres. The network of “Core/Periphery” type is a stable 

structure that can be connected to other well developed BN.  

 

 

Fig. 4  The fourth phase of “Core/Periphery” type 

The network core in this model contains encloses they key 

members of the community, including a large number of those who 

are network weavers and have developed strong relationships 

among themselves. The periphery takes in three groups of nodes 

commonly linked to the core through looser relationships: 

1) ) Those which are new to the community and work to 

get to the core; 

2) Bridges to different communities in other places; 

3) Unique resources that work outside the community and 

can span over scores of communities. 

 

Third stage: Development of an effective BN model: 

As observed by Krebs and Holley (2006), the construction 

of effective BN demands the following: 

- The participants (the nodes) connect to one another in 

pursuit of common goals; 

- Maintaining diversity in the network is of vital 

importance. Although network participants form clusters with 

common goals, to keep the network viable, they should also uphold 

diverse relations to other nodes and clusters, which, in turn, leads 

to maximization of innovations in the network; 

- Initiating sustainable network that constructs numerous 

paths between each two nodes. In cases of violation or removal of a 

single or multiple nodes or relations, there should be other ways of 

continuous flow of information between the remaining nodes; 

- Some nodes can be readily distinguished and are more 

prominent against the others. This gives sufficient grounds for 

parting of the ways and their designation into separate centres, 

brokers or network boundaries; 

- Most nodes in the network are connected through 

indirect relations. For example, the A-B-C-D network shows a 

direct relation between A and B and indirect relationship between 

A and C and A and D. The average length of the trajectory across 

the entire network should be relatively small. The presence of long 

paths in the network is likely to cause delay and distortion of the 

flow of information. 

 

IV. CONCLUSION 

The scope for implementation opportunities of “Х 

engineering” creates the necessary prerequisites for the 

development of integrated long-term relationships between the 

separate enterprises in a given business network, a high degree of 

openness to the accession of new partners, which, consecutively, 

allows the participants to adapt easily and accordingly to the high-

speed changes in the external market environment.   

All in all, the reengineering project of external processes 

should give priority to the construction of effective BN, which will 

enable the participants to: 
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- make more efficient use of their production capabilities 

(minimum stocks, reduced production cycle time, etc.) and realize 

regular income and strong relations; 

- release financial resources that can be infused into other 

strategic activities; 

- gain strategic competitive advantages derived from the 

existence and growth of the network, ensuring the provision of 

activities, unlocking economic potential, acquiring teamwork skills 

and joint collaboration habits, enhancing the technological and 

technical levels of production, et al. 
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