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Abstract: Today profitable are the high-technology companies that seek to change the method of business activities. According to us the 
rules for their sustainable development should also be reconsidered. Their efforts should not be concentrated entirely on the customer needs. 
They are one of the aspects of the successful business. Since clients constantly change their needs organizations not always can react 
adequately to these requirements. In order to satisfy the customer needs, the high-technology companies should also take into account the 
specific features of the analysis of the business processes and units that will help them react adequately to problem situations.   
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1. Determining the degree of importance of the 
business processes in the realization of the company’s 
goals. 

1.1. Determining a team of experts who will analyze the 
business processes. When the team who will analyze the business 
processes, namely the ones which need reengineering, is determined 
it is necessary to seek rational ratio between the “outside” experts 
and the stuff of the high-technology organizations. With reference 
to this the reengineering methodology of the business processes 
should consists of the following requirements for determining the 
team of analysts responsible for the first phase:  

- parity of the experts who are external and internal to the high-
technology enterprise. The “outside” expert could be useful with 
their experience and professional competence in redesigning similar 
processes in other companies while the “inside” experts know better 
the local characteristics. 

 - the number of experts should be between 8 and 16 people. 
The lower limit is determined by the need to express sufficient 
number of opinions necessary to find an adequate solution. The 
upper limit is determined by the efficiency of the work of the expert 
team.  

- the “inside” experts should know the processes in the 
company, that is the marketing, innovation, production, financial, 
etc. functions. It is advisable that they are employees who have held 
or hold managerial posts in the different departments of the 
organization. The specific orientation of the high-technology 
organization (for example towards research and development 
activities) is revealed in its organizational structure. As a result the 
functional units directly involved with the respective functions will 
be more. Therefore, naturally a balance will be reached among the 
presented points of view with respect to the functions performed by 
the high-technology company.   

- the “outside” experts should be people who have the necessary 
knowledge, competences, and experience connected to; 
reengineering of the business processes; the industrial sector and 
subsector to which the company belongs to; the technologies which 
are at the basis of the business processes; the information and 
communication technologies; the markets where the company’s 
production will be realized; etc.   

The best approach is the one which requires the selection of 
specialists with competences in each of the above mentioned fields. 
This happens rarely with high-technology companies based on 
specific technologies. Under the conditions of the Bulgarian high-
technology enterprises the acceptable option is to form a team of 
experts competent in the respective sphere. According to us it has to 
include scientists from the Technical Universities and the Bulgarian 
Academy of Sciences who have expert knowledge and are directly 
involved in developing similar technologies.   

1.2. Classification of the business processes according to the 
range and specificity of the occurrence and the type and method of 
their usage. A unique code comprising letters and digits corresponds 

to each business process. The first two symbols are letters which 
depict the type of the business process. The rest of the symbols are 
digits. For example, ОС012 is the code of the twelfth basic process. 
A diagram of the interactions among the separate processes is 
prepared.  

1.3. Determining the weight coefficients used for diagnosing the 
business processes according to their significance for achieving the 
company’s goals. Every member of the team of experts gives their 
expert opinion about diagnosing the business processes by 
determining the degree of the processes’ significance. This 
approach requires the following principles to be observed:     
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Where: 

Ki  is the score of expert about the business process i,  

I is the all business processes in high tech enterprises. 

In order to make the work of the experts easier, every one of 
them is given:  

1. A diagram showing the interconnection among the separate 
processes. 

2. A table with the codes of the processes and their 
interconnection (see table 1). This table can be electronic and can 
have links to the diagram with the interconnection of the processes.  

Table 1 Table of process codes and interaction between them 

Code Name Interactions  
Expert 

score 

        

        

ОС012     0,01 

        

        

        

    Sum 1 

 

The results are subject to statistical analysis to obtain the 
average values of the assessment of each business process which are 
ranked at this way, too.  The most suitable way of presenting the 
output data is in a table. At this stage some processes that have a 
minimum impact on the activities of the high-technology can be 
taken out of the list for further analysis. For the business processes 
which have received a 5% assessment of the average value for the 
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first five ranked processes should be checked with reference to the 
costs for their realization. There are two possibilities to do this; 

The costs are low – these processes should not be optimized; 

The costs are high and the processes should be outsourced.   

 

2. Diagnosing the existing business processes  
2.1. Determining the operations which form the contents and the 

structure of the business processes. This stage of the analysis is 
ascribed to the team of “inside’ specialists. Data is generated from 
the documentation of the high-technology company and from the 
monitoring of the business processes. The aim I to determine the 
separate operations: basic, transport, controlling, parallel, storing, 
duplicated, basic and transport, basic and controlling. At this stage 
the experts determine the type of the operations and systemize the 
obtained data. 

2.2. Determining the resources for each operation for each of 
the analyzed processes. All the resources used for the realization of 
a specific activity are grouped in two categories: “time” and “costs 
made”. The obtained data is systemized in table 3.   

2.3. Determining the indicators for effectiveness of the business 
processes. A characteristic of the business processes that need 
reengineering is the inefficient use of the time and resources. This is 
due to the fact that the prevailing operations are such that are not 
basic for the activities of the high-technology companies. The 
determination of the basic effectiveness indicators of the business 
processes. With the help of these indicators it is possible to 
determine which processes have a low level of effectiveness and 
need to be reengineered. 

The coefficients of significance are determined by the team of 
experts. They are directly dependable on the degree of 
implementation of high technologies in the company. The more 
highly technological the company is, the more valuable the time and 
resources are. And the opposite, with processes based on traditional 
technologies the determining factor is the costs made. This indicates 
that the coefficients suggested by the team of experts have a 
significant importance for the reengineering of the business 
processes in the high-technology enterprises.  

It is obvious from what has been stated so far that the indicators 
could be used to determine the degree of effectiveness of the 
business processes or of certain elements of these processes carried 
out in a particular organizational unit. For this purpose the 
following terms are introduced: 

1. Eij – efficiency of j part at business process i; 

2. Ei - efficiency of business process i. 

 

3. Define the degree of efficiency at business 
processes and organizational sections in current 
economical situation 

3.1. Make a matrix of efficiency at business process in high tech 
enterprises. Here we using the result in previous stage, summarize 
in table 3. At this stage we create three other matrix:  

▪ Matrix Е with degree n x m elements, create of index 
efficiency Eij (2); 

▪ Matrix Ес with degree n x 1 elements, create of index 
efficiency j parts of business processes (3). This matrix presents the 
degree of work in fixed organizational section. 

▪ Matrix Ер with degree 1 x m elements, create of index 
efficiency i parts of business process (4). This matrix presents the 
degree of work in fixed organizational process. 
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3.2. Determining the weight values of the effectiveness and the 
specific characteristics of the processes with reference to the goals 
of the high-technology enterprises. The performed analysis shows 
where the usage of the resources is the most inappropriate.  For this 
reason the matrix E is not enough to carry out the analysis because: 

Some business processes are more resource-consuming than 
others; 

Not all business processes are equally important to the 
realization of the high-tech company’s goals in this case those of 
them which do not meet the established effectiveness criteria should 
be optimized through reengineering. Under the conditions in the 
Bulgarian high-technology companies this is not always possible as 
it was already mentioned in 1. For this reason the companies need 
to define their specific priorities. 

 The considerations stated above require that when using 
the matrix E to find the weight values of its elements when 
analyzing the characteristics of the business processes and their 
importance to the high-technology companies.  

 The matrix R with dimensions n x m elements is 
introduced. It consists of the coefficients rij which define the degree 
to which each process utilizes the resources in a particular unit of 
the company.  

 The rij coefficients of resource consumption are 
determined by the team of “outside” and “inside” experts in the 
following sequence: 

The experts assess each process and its respective stage using 
grades in a scale from 1 to 10. 

The obtained assessments are processed mathematically 
according to dependence (5) so that they meet the requirement (6).  
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Where: 

ijRp  is the assessment of expert p for  i business process in 
section  j,  
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“p" is the total sum of experts assessment. 
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    (6) 

Where: 

rij
 is coefficients the resources in a process i in unit j,  

“i" is the total sum of business process in high tech enterprises. 

 

After that we form the matrix R (7). There is a matrix with 
coefficients which could be used for comparing the consumption of 
resources of the separate business processes.  
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The matrix K with dimensions n x 1 кi elements (8) is 
introduced. The elements represent the determined weight 
coefficients of the processes, ranked according to the degree of 
importance to the high-technology company.  
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In order to determine the weighted values of the effectiveness 
with reference to the characteristics of the business processes and 
their importance in achieving the goals of the high-technology 
company, it is necessary to introduce the matrix L with dimensions 
n x m elements (9). This new matrix comprises the matrixes E, R, 
and K (10).   
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The new matrix makes it possible to perform comparisons in the 
following aspects: 

The values of the elements Lij in each column allow 
comparison of the resources used in each unit of the companies. 

When the values are low it is obvious that there is not sufficient 
utilization of the resources in the high-technology companies.  

The values of the elements Lij in each row comparison of the 
resources used for a particular process. The low values of the 
elements indicate that it is necessary to optimize the process 
through reengineering.  

The analysis of the results has to be complemented by the 
possibilities offered by the development of the science and 
technology for optimizing the business processes which are subject 
to the next stage of the methodology.  

 

4. Define the potentiality to effective reengineering 
In this stage of the methodical tools, the aim is to define the 

possibilities for optimizing the business process trough 
reengineering in high tech enterprises, with low level of surplus 
value Lij and: 

1. To define, the possibly options about reengineering the 
selective business processes;  

2. Then, find the best way to optimizing them. 

This aim, we looking for two methods: 

1. Learn about the business processes of identical, or nearly the 
same enterprises in market situation;  

2. Define the actually new developments of business and 
economics growth for our cases, i.e. automating of business 
operations, executive all of them, or improvement of information 
and communications technologies in high tech enterprises, find the 
better way to improve the control and so on.  

The targets may be done with benchmarks of the business 
processes and this one which forward to implement them – “perfect 
practices”, “expenditure/value”, and “perfect results in partners”.   

 

5. Define the envelopment of implementing 
reengineering  

 

In this stage of the methodical tools, the business processes 
must be sort by a few groups, in this way: 

1. Firs group processes. They are very important of high tech 
enterprises, because the value that they create is too high. This 
process is the level of this, which implement the best enterprises in 
specific area or branch. We think that this process do not optimizing 
with reengineering efforts. But high tech enterprises, often 
monitoring them and do comparative analysis with other processes. 
If this processes is critical toward the first stage of their monitoring 
(low value), there is the bad efficiency and move on in the next 
group.     

2. Second group processes. This processes is strategic important 
for the high tech enterprises, but there is a low level of surplus 
value. The level of their workflow is not the same that implement 
the best enterprises in specific area or branch. Therefore this 
processes must be reengineering in due time.   

3. Third group processes. Here is the process that is important 
for high tech enterprises, but not strategic for them. There is a 
problem about the workflow, because the leadership determinate 
low level of surplus value. In this way the senior management must 
be looking for the best way to reengineering them. This may be 
done with process in group two, but only when the enterprises have 
enough resources to optimizing them. In another case, the 
reengineering must be putt of time. 
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4. Four group processes. This processes is not strategic 
important for the high tech enterprises. In high level of surplus 
value this process do not optimizing with reengineering effort.  

5. Five group processes. This process is not important for high 
tech enterprises, because they have a little influence on the business. 
They also change with reengineering efforts. The right strategy in 
this time is autsorcing them in other enterprises that have a good 
experience in this area, but only when there is no business processes 
in group two. 

6. Six group processes. This process may be little influence for 
high tech enterprises and no need to reengineering them.  

To sort the business process by priority we must be done: 

1. Develop the matrix with suitable efficiency by every business 
process, like the aims of high tech enterprises; 

2. Pareto analysis with the follows: 

2.1 Elements of the matrix K, sort by up-down order; 

2.2 Sum up the first I1 elements by up-down order, when is 
feasible the circumstance:  
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Business process that the suitable efficiency are the same in 
(11) is the strategic important for high tech enterprises. In hard 
work of the reengineering team or experts, this must be about 20 % 
of all business process.  

2.3 Sum up the next I1 elements by up-down order, when is 
feasible the circumstance: 
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Business process that the suitable efficiency are the same in 
(12) is important for high tech enterprises. Usually this is about 
30% of all business process. 

2.4 For the rest of business processes I3 elements we accept that 
they not be very important for the high tech enterprises, so that 
there is a little influence in business.  

I1  +   I2 +  I3    =  I                                                (13) 

In this time, the critical level of surplus value for efficiency is 
Li, equally to 0,8, i.e. the business processes with low level of this 
indicator, mist be optimizing with reengineering effort. Every high 
tech enterprises may be done the high requirements for this critical 
value.  

To sort the business process by priority in reengineering is 
summarize in table 2. 

1. First group. Organizational section, with efficiency value of 
Lj is under the middle for organization. This sections is obligatory 
be reengineering. 

2. Second group. Organizational section, with efficiency value 
of Lj like business processes or part of them with efficiency value 
of Lj is under the middle for organization. In this case there is 
opportunity to another level of analysis and when the organizations 
have resources for optimizing them its shot be done right on time.   

2. Third group. Organizational section, with efficiency value of 
Lj like business processes or part of them with efficiency value of 
Lj is up the middle for organization. 

 

 

Table 2, Sort the business processes after the analysis 

Group Priority Value of Li Solution 

First group Strategic Low of 0,8 Monitoring and 
reengineering 
(if this is 
necessity) 

Second group Strategic Less of 0,8 Reengineering 

Third group Important Less of 0,8 Reengineering 
with right  
resources  

Four group Important Low of 0,8 Noting is done 

Five group Little 
important 

Less of 0,8 Autsorcing  

Six group Not 
important 

Low of 0,8 Noting is done 

 

6. Conclusion 
The new challenges in business affect all sectors in high tech 

productions. Changes in business areas execute a new approach to 
manage the enterprises. To the success of high tech enterprises, this 
model of business is the best way to adapt the environmental 
changes and done optimal results. Towards the conducted analysis, 
the performed studies and the established facts, through the present 
article it is also necessary to summarize the achieved results. They 
are as follows: 

- the main aspects of the high tech operations enterprises are 
specified; 

- business processes and organizational sections are study by the 
flowing economical situation; 

- constitute the matrix of business process efficiency; 

- sort the business process by high tech enterprises priority. 
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