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In this paper, the research results of surveys which were conducted in a Polish metallurgical cluster and among en-
terprises which are potential members of such production networks are presented. These results show that there is 
a high level of free capacity that can be used in the formation of production networks. The idea of the creation of 
long term clusters of industry or service enterprises give new possibilities to increase performance and productivity 
and seek higher levels of innovation. Through exploitation of the synergy effect, such concepts allow better eco-
nomic results and a competitive advantage over other market players to be obtained. The key concerns about the 
functioning of enterprises in production networks within a cluster are following: a lack of confidence in potential 
partners, loss of data and concerns about the division of costs and revenues.
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INTRODUCTION

Strong competition has increased requirements for 
businesses and led to high pressure to increase produc-
tivity and reduce costs. For these reasons the lean meth-
ods are often used in contemporary companies [1, 2]. 
Small and medium enterprises in the metallurgical sec-
tor face a particularly difficult situation due to develop-
ment constraints resulting from low levels of capital, 
high maintenance costs, lack of access to modern tech-
nology and lack of modern, computer-aided manage-
ment systems [3]. As a result, there is a need for new 
methods focused on growth of performance and pro-
ductivity [4], increased levels of innovation and quality 
[5, 6], and reduced costs. An opportunity for develop-
ment arises in forming the industrial clusters.

This article presents the results of studies conducted 
in one of the Polish metallurgical clusters, the aim of 
which was to evaluate the possibility of the formation of 
production networks in regional clusters and to identify 
opportunities and concerns of companies that were al-
ready organized within the framework of the metallur-
gical cluster. 

THEORETICAL BASIS

Despite the concept of clusters being relatively new, 
already A. Marshall pointed out the role of the spatial 
concentration of economic activity which relates the 

diffusion of knowledge, advantage created by the local 
labour market focusing people with appropriate skills, 
and networks within large regional markets [7].

The cluster is characterized by geographical close-
ness, a shared industrial branch and working relation-
ships which can support the exploitation of local com-
petencies and resources through the agile and fast con-
figuration of a set of partners for each business opportu-
nity (e.g. new production order-project) [8]. They can 
achieve better economic results and a competitive ad-
vantage over other market players, using the synergy 
effect, through mutual cooperation and close geograph-
ical concentration of small and medium enterprises [9].

THE QUESTIONNAIRE SURVEY 

Surveys were carried out within a selected group of 
small and medium enterprises in the metallurgical sec-
tor of a regional cluster comprised of potential members 
of production networks. The study involved 100 manu-
facturing and transport companies, of which 69 re-
sponded. Most of the surveyed companies declared 
manufacturing as the basic type of business - (63 com-
panies); 6 companies indicated transport activities (in-
cluding 4 who declared solely transport activities). 

The survey questions were mainly related to the 
characteristics of production capacity, the possibility of 
cooperation and related concerns, ways of searching for 
customers and readiness for forming a production net-
work. The purpose of the survey was firstly to check if 
there was a need to create production networks and also 
to identify expectations and concerns associated with 
this form of cooperation.
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RESULTS AND DISCUSSION

One important reason for cooperation between en-
terprises is an excess of production capacity. The sale of 
spare capacity is conducive to productivity growth and 
increased company profit. This is significant in a situa-
tion characterised by rapidly growing, unused produc-
tion capacity due to lower demand resulting from the 
global economic crisis. Polish small and medium enter-
prises, which have recently benefited from the help of 
European funds, often have specialized machinery and 
equipment, which is used in a very limited manner. This 
is due to the small size and the local nature of these en-
terprises, the lack of managerial skills, lack of effective 
advertising and lack of skills to effectively search for 
customers.

The level of unused capacity was confirmed by ob-
servations of the surveyed enterprises. Research shows 
that up to 48 % of the respondents indicated the use of 
machinery and equipment possessed was only at the 
level of 25 % - 50 %, whereas 37 % of companies sur-
veyed indicated a usage level of 50 % - 80 %. Only 5 % 
of the respondents indicated resource utilization above 
80 %. Figure 1 illustrates the average level of utilization 
of machinery and equipment in the surveyed enterprises. 

Similarly, the surveyed enterprises indicated the de-
gree of utilization of staff. The research focused on 
companies with a narrow specialization, in which em-
ployee turnover often means a loss of competence. The 
process of training employees is often long and expen-
sive. Figure 2 shows the average level of staff utiliza-
tion in the calendar year.

Companies declared a fairly high level of unused 
materials remaining in stock, the use of which could be 
possible for the rapid implementation of new orders in 
the cluster (see Figure 3). 

In respect of use of transport (only vehicles for 
transporting cargo) 45 % of companies do not use trans-
port to even 50 %. 49 % of respondents indicated an 
average utilization rate of 50 % - 80 %. Only 6 % indi-
cated a level of vehicle utilization above 80 %. Figure 4 
shows the average level of use of vehicles. 

Research shows that there is a significant amount of 
potential unused production capacity declared by the 
respondents, which could be used in the joint imple-
mentation of production projects implemented within 
manufacturing networks. The major problems faced by 
Polish companies are presented in Table 1.

Table 1 Problems in determining spare capacity

Problem Share %

Lack of detailed production schedule 52

Non-standard technological operations 38

No data on the performance of machines and equipment 38

No registration of technological operations 29

No planned time of operation 10

Lack of supporting computer systems 24

Other 19

These difficulties generally arise from a lack of de-
tailed records and planning with the use of a suitable 
computer system, with only 48 % of companies declar-
ing that they have a system. In other cases, production 
planning takes place outside the computer system, mak-
ing it difficult to obtain information about the current 

Figure 1  Average level of utilization of machinery and 
equipment in the surveyed enterprises

Figure 2 Average level of use of staff

Figure 3  Average level of use of materials in  the calendar year

Figure 4 Average level of use of vehicles in the calendar year
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state of the resource load. This demonstrates a lack of 
low-cost systems dedicated to small and medium enter-
prises for the good management of production capacity, 
which are essential for the development of cooperation 
in the framework of cooperation and production net-
works.

Establishing a cooperative relationship between en-
terprises is one of the first steps in preparing companies 
to cooperate in production networks. In cases where the 
production capacity is offered for sale within produc-
tion networks, the ability to rapidly assess the availabil-
ity of resources and the costs of their use is of great 
importance. Most of the respondents indicated a fairly 
short period of time to determine the availability of the 
machine/device. That is, the ability to quickly answer 
requests; in most cases less than one day (81 % of re-
spondents).

Similarly, the survey results are satisfactory in terms 
of the possibility of determining the costs of resource 
use. The majority of surveyed companies (66 %) say 
that they are able to accurately determine the cost of 
resource utilization offered in cooperation.

With regard to offers to perform a production order 
in the audited company, the response time for the dura-
tion and cost of the order, in most cases,  does not ex-
ceed 16 hours.

Companies that cooperate with others indicate a 
number of problems such as: disruption of own produc-
tion; billing problems; timely execution of orders and 
retooling of machines and equipment.

Companies appear to be interested in outsourcing part 
of the production process due to the problem of a critical 
resource (bottleneck) occurring. Research shows that 72 
% of surveyed companies identified a critical resource 
that limits the volume of production (see Figure 5). 

In contrast, 60 % of respondents stated the need to 
have some operations outsourced in order to solve the 
bottleneck problem. Finding the right co-operator for 
outsourcing often involves a need to solve a number of 
problems associated with both the risk of co-operation 
with an unknown company and the approach to finding a 
co-operator. According to the respondents, the key issues  
with commissioned companies are: untimely perfor-
mance of the commissioned task (76 % of respondents); 

disloyalty of co-operators (48 %); difficulties in seeking 
partner (38 %); high cost of the co-operator’s service (42 
%); low quality of services (products) (31 %); lack of 
companies with the required specialties (17 %).

From the analysis conducted that there is a high po-
tential level of free capacity that can be used in the for-
mation of production networks and simultaneously it is 
the low level of preparedness of companies to operate 
within the production network. Despite declarations of 
cooperation, the surveyed companies within the cluster 
often show a strong reluctance to participate in joint 
implementation projects. 59 % of investigated compa-
nies showed a lack of any cooperation within networks. 

The declaration of a need for cooperation within 
production networks by the companies within the clus-
ter, especially in terms of available free capacity, de-
serves attention. The need to adopt such cooperation 
was declared by 59 % of the respondents; 19 % did not 
give a clear answer. Only 22 % of companies were not 
interested in such cooperation.

The most important concerns regarding the forma-
tion of production networks within the cluster are: lim-
ited trust, loss of data (unfair competition), lack of in-
formation about partners, financial settlement and the 
loss of know-how. Most of the surveyed companies are 
willing to enter the production network by answering 
the inquiry of a reliable broker who will take over the 
role of the organizer of the network (58 % of respon-
dents). A large number of companies are convinced of 
the rightness of the potential limitations of companies 
creating  production networks to a limited group of af-
filiated e.g. regional clusters and/or industry - 37 % of 
companies.

CONCLUSION

This study helped identify key concerns about the 
functioning of enterprises in production networks with-
in a cluster: a lack of confidence in potential partners, 
loss of data, concerns about the division of costs and 
revenues, etc. Therefore, the idea of the creation of long 
term clusters of industry or service enterprises repre-
sents an approach to overcoming these obstacles in a 
manner which can support the rapid formation of pro-
duction networks inspired by business opportunities.

An important problem indicated in this study is the 
lack of tools supporting the process of forming a pro-
duction network dedicated to small and medium enter-
prises. This implies the need to develop procedures that 
will facilitate the evaluation of the feasibility of a new 
product given the available production capacity of po-
tential partners, and the selection of a set of companies 
that can guarantee its implementation.
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