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Abstract. The object of the paper is technological resources analysis in 
the context of selection of the micro-enterprise development direction 
aimed at gaining the product quality improvement. Paper presents results 
of the study conducted in chosen micro-enterprise of the furniture industry 
with using ABC technology method to identify modernity technological 
level for chosen machine. Presented research results allows identifying 
technological development direction for the analysed furniture enterprise.  

1 Introduction 
The problem of the enterprise development is generally perceived in five characteristic 
dimensions: economic, organizational, personnel, information, technical and production [1]. 
These dimensions can be considered in the strict sense, but they will often be given an 
extended context. Dimensions are used as examples: economic and social, organizational 
and legal, production and logistics. All these dimensions, as well as their modifications, 
constitute a reference platform for management systems and processes shaping operational 
no tactivity and enterprise development. Generally widely understood development ability 
is a criterion for the enterprise assessment, which is a measure of projects implementing 
possibility at the high efficiency level. It expresses the ability to multiply assets and create 
progress in various fields of technological innovation activity in the context of enterprise 
development. Micro, small and medium-sized science and technology enterprises have 
become the important force to promote technological innovation and economical and 
social development [2]. 

One of an enterprise evaluation field is technological resources level. Products and 
processes require a number of technologies for its acquisition or realization. They may be 
of a key, while others are secondary. Technologies are characterized by the fact that they 
may be subject to minor changes over the decades, but they can also vary significantly in 
a short time [3, 16]. 
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Technology portfolio include technologies needed to produce the product. Currently, 
effective technologies that require less time and costs for production, installation and use 
are gaining greater significance [4]. Innovative technologies included in the portfolio allow 
faster and more reliable manufacturing process that guarantees a high quality product 
obtaining. Technology portfolio contributes also to the production processes modernization. 
Technologies, depending on the level of their advancement, may in a different way affect 
the competitive advantage of the company. There are basic types of technological strategies 
used in micro, small and medium – sized enterprises [5, 6]: 

1. Uniqueness - offering something that nobody else can offer. 
2. Complexity - the difficulty of learning the technology. 
3. Quick imitation of technology (the basic product, process). 
4. Robust construction - the basic model of the product or process has a long life 

cycle. 
5. Changing the rules of competition - changing the competitive rules of the game. 
6. Continuous introducing of the technological innovation (product, process). 
7. Niche-specialized know-how. 
8. Binding of a major customer - the customer adoption of technological strategies. 

The technology interdependence within the portfolio can decide on its choice. If there is 
not established interrelation between seemingly separate technologies, technological 
„bottleneck” can be a barrier in the product development [3]. The bottleneck is a vital 
element to the process realization, which despite the fact that it is used in 100% does not 
ensure maximum production [7, 9]. Therefore one should pay attention to the fact that the 
advancement in technology one can be inhibited by limitations occurring in the other. 
Proper selection of technology has a huge impact on the final product quality.  

The object of the enterprise analysis in the context of its development is the 
technological resources evaluation with using ABC technology method aimed on selection 
of the micro-enterprise technological development direction [10-12]. 

2 Characteristics of the analysed micro-enterprise 
The study object was a micro – enterprise called Drewdom operates in the Silesian province 
and it employs: designer, two editors and two production workers. It deals with the 
production of the kitchen furniture in accordance to own or commissioned projects. The 
product offer includes a wide range of non-upholstered furniture such as: kitchen furniture, 
chests of drawers, wardrobes, desks, tables, tables, chairs. The analysed enterprise was 
founded in 1985. Due to the market completion intensification in 2009, there was noted 
orders decrease in Drewdom, which prompted the enterprise owner to take actions to 
improve the activity aimed at kitchen furniture production and starting the design activity of 
manufactured products. Technological equipment park of the enterprise consists: multi-
spindle drilling machine, upper spindle milling machine, edge banding machine, format 
saw and machine for cutting holes for hinges.  

The subject of technological resources level evaluation is Felder FD 921 multi-spindle 
drilling machine for drilling holes for joints in solid wood and wood-based materials that 
has one drilling head. The machining can be carried out vertically and horizontally. Drilling 
from the bottom ensures that the working surface of the table is free of chips and the 
drilling depth is constant, which eliminates time-consuming adjustment when the thickness 
of the plate being drilled changes. Table 1 presents technical data for Felder FD 921 multi-
spindle drilling machine. 

 
 

Table 1. Technical data of the Felder FD 921 multi-spindle drilling machine 
nominal power 1,5 kW 
max. height of the work piece  65 mm 
table dimensions 900 x 380 mm 
number of spindles 21 
spacing between spindles 32 mm 
max. thickness element 55 mm 
insertion depth  up to 300 mm 
compensation for drilling depth up to 8 mm 
max. drilling depth 70 mm 
spacing between extreme spindles 640 mm 
weight 320 kg 
number of pressure cylinders 2 
min. air pressure  6 – 8 bar 

2 Research results and discussion  
Modernity level of machine parts can be classified with using the ABC technology analysis 
to assess their value and usefulness for the company in the period considered. As a criterion 
of evaluation, a competitive advantage may be used, expressed in the expensive leadership 
or in the product mix. The assortment's wealth can be achieved thanks to the flexibility of 
devices that allow the company to frequently change the type and quality of the product. 
The ABC analysis of the technology is based on the principle that each statistical group can 
be distinguished by several of its components (symbol A), which determine the main part of 
the results. At the other end of the distribution there are machine parts (symbol C) with 
a small contribution to the results of its activity [8, 10-15]. ABC analysis applies 
technology used to manufacture individual components in the machine and evaluate its 
modernity in a five-point scale Parker [10-13]: 
1. Level 1 - simple parts that results from the craft techniques (e.g. a machine foundation). 
2. Level 2 – parts based on unchanged and well - known technologies (e.g. standard engine 

cooling system). 
3. Level 3 - parts produced by controlled technology, requiring appropriate technical 

knowledge (e.g. a standard electric motor).  
4. Level 4 - parts that were produced using modern market technologies, e.g. displaying 

the diagnosis on the control panel computer.  
5. Level 5 - parts resulting from the production of combined use of the state-of-the-art, 

patented technologies.  
Results of the study affect decision on which machine parts should be upgraded or 

replaced. However, technologies are not isolated from each other, they often form 
constellations based on scientific principles. The basic subassembly consists of parts of 
category A, fundamental for the company's operations. They are also defined as elements 
implementing drive technologies, because they give special attributes (competitive 
advantage) to the product, such as a greater degree of surface smoothness. In this machine 
the primary component (Category A) is aimed at competitive advantage through its 
functions: control, input tools, programming, desktop support. The support sub-assembly 
(category B) is relevant to the drive system and the work piece handling system in the given 
case. Its role is to some extent dependent on the basic subassembly. The subassembly 
(category C) is associated with: the machine construction, foundation, energy supply and 
instrumentation. Parts of this subassembly are universal and, being used by any users, do 
not contribute to a competitive advantage. This does not mean that you can ignore them. 
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The ABC method has been carried out for multi-spindle drilling machines Felder 
FD921. Thanks to this method, the modernity degree of the machine and its individual 
components taking part in the production process can be determined in order to identify 
parts that require modernization. Table 2 presents technical characteristics of the analyzed 
machine. 

Table 2. Technical characteristics of the machine 

The machine element Key technological aspects 
Construction steel table, on which the plate is placed which will be 

processed, after placing it is pressed and the spindles 
are drilled holes, stable side gears 

Foundation  Rubber foot for machines 
Energy supply system Engines, starters, on/off switch, spindle inclination 

angle and drilling depth, compressor 
Drive system 2 hp (1.5kW) engine with stable side gears, range and 

variability of drilling speed 
Control system Dialogue with operator, level of precision, safety 

limits 
Instrumentation The drill consists of 21 spindles that rotate one 

clockwise to the other, at an angle that has been set 
The operating system  
of the work piece 

Positioning, pneumatic clamping, spindles, side 
restrictions 

System of support 
functions 

The compressor that cools the motor and discharges 
chips 

 
The most important machine elements are listed in Table 2. The machine elements 

include: construction, foundation, energy supply system, instrumentation, operating system 
of the work piece, support function. In addition, key technological aspects are described.  

Table 3 presents the evaluation of the machine parts modernity level for a multi-spindle 
drilling machine.  

Table 3. Evaluation of the level of modernity of a multi-spindle drilling machine 
Subassembly Symbol Part / Element of the machine The modernity level 

 
 

A 

A1 Control system 3 
A2 Measuring system 3 
A3 Drill head 3 
A4 Nominal power 3 
A5 Transmission feeds 2 

 
 

B 

B1 Drive system 2 
B2 Support 2 
B3 Handles 3 
B4 Pneumatic system 3 
B5 Clamp cylinders 3 
B6 Attaching the workpiece 2 
B7 Foundation 1 

 
C 

C1 Guideways 2 
C2 Lubrication system 3 
C3 Chip conveyor 3 
C4 Board 2 
C5 Regulating valve 2 

 

Parts and components included in the drilling machine are presented in Table 3. Each of 
the analyzed machine components has been evaluated in terms of the modernity level. They 
are divided into three groups A, B and C. The first group are the parts responsible for the 
quality of the product that will be processed. The second support group contains the most 
important parts of the machine that determine its usefulness. The third group is responsible 
for safety within using the device. Research results of the  evaluation of the machine parts 
modernity level for a multi-spindle drilling machine are presented in Figure 1. 

Fig. 1. Evaluation of the level of modernity of a multi-spindle drilling machine. 

Data presented in Figure 1 show the research results of the machine parts modernity 
level analysis. The grades’ average of the results for each subassembly group is following: 

1. Category A: 2.8 
2. Category B: 2.29 
3. Category C: 2.4 
The multi-spindle drill was evaluated according to the Parker scale (1 ÷ 5). The highest 

number of the highest grades (3) were granted in the case of the individual introduction of 
new technological solution based on own development of elements in the category A. 
Thanks to this, product obtained owing to this subassembly can be adapted to individual 
customer’s needs. The highest grade (5) was not received. Grade 4 could be obtained for 
new applications. Also in this category the grade 4 was not granted. Grade 3 was is the 
most common evaluation level. The evaluation could be obtained for technology that 
already exists and is already known, but it is not obsolete. The grade 2 was obtained 7 
times, which is the second most common grade that was awarded for obsolete technology.  

Rating 1 has been given only for 1 element, which means that it is already an old 
technique (no new elements have been introduced). The rating was assigned only once. 
Thus, in subassembly group A received an average score of 2.8 the most common grade 3. 
In contrast, categories B and C show the greatest variation in assessments. The average 
rating for category B is at the level of 2.29 and category C at the average level of 2.4.  

4 Conclusions 
The object of the paper is technological resources analysis in the context of selection of the 
micro-enterprise development direction aimed at gaining the furniture product quality 
improvement. ABC technology method was applied to identify technological modernity 
level of the selected machine.  

The analysed enterprise case confirms that applying of ABC technology method allows 
identifying modernity level of technological resources in the analyzed micro-enterprise 
what is one of the basic elements of decision process on the enterprise development. 
Presented research results allows identifying technological development direction for the 
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analysed enterprise. It doesn’t create additional costs and it can be effective tool for the 
eavluation of technological resources.  

In the case of the analzyed micro – enterprise decision on the machine modernization 
with regard to the analzyed machine is connected with replacing individual elements that 
are responsible for the high quality of the product. Proposed solution should improve the 
machine's operation and increase its modernity level that affects the final product quality. 
The modern machine components will reduce the number of nonconformities, which will 
have a direct impact on the higher efficiency of the entire production process and lower 
costs associated with waste. Implementing advanced technology in the production 
equipment can affect the the competitive advantage of the company what result from 
implementing technological innovation strategy.  
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