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Abstract: The article deals with the issue of measurement and evaluation of processes` performance in system of 
quality management. From the analysis of primary sources in practice of Slovak small and medium wood-
processing enterprises it can be stated that some companies do not know or do not use or only partly use appropriate 
methodologies to measure and evaluate the performance of individual processes. So from this reason, a proposal 
of model of measurement and evaluation of processes` performance in the quality management system of small 
and medium wood-processing enterprises was the subject of this paper, which was based on advanced knowledge 
of the theory and analysis of practice. After the implementation of this model into the practice, it is expected the 
improvement of efficiency of individual processes, the increase of customers` satisfaction and loyalty and 
significant changes in the efficiency of these enterprises and consequently the increase of their market value. 
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INTRODUCTION 
 

The continuous improvement of quality of individual processes is essential for the 
maintenance of the company on the market (Biernacka, 2010). To be raising the quality feasible 
and effective, it is necessary for companies to have created a process map to get aware of 
differences and specificities of individual processes and sub-processes. It is important for the 
improvement of quality of processes to select appropriate methods and tools for the 
measurement and evaluation. Then based on the obtained results, it is necessary implement 
changes and corrections into the monitored processes (Šatanová, 2008). The changes in the 
single processes must be in compliance with order processes to create a synergy effect for the 
business. It is also necessary to implement changes in accordance with the needs and 
requirements of the market and customers, to be ensured customers` satisfaction and loyalty 
(Závadský, 2004). Fast and flexible customers’ services must to be a part of manufacturing 
enterprises offer, namely from the point of view of a comprehensive quality perception. Based 
on the results of the analyses which was aimed to the mapping of used methods and instruments 
of measurement and evaluation of processes` performance in the area of quality management 
in the wood-processing practice in Slovakia, it was designed a comprehensive standardized 
model for small and medium wood-processing enterprises, which is presented in the this paper. 
This model can serve as a methodological support for companies that decide to implement the 
quality management system in practice, but also for those that already have applied the 
philosophy and quality policy. 
 
 
 
  

405 

MATERIAL AND METHODS 
 
Small and medium enterprises (SMEs) create an essential part of the economic potential 

in most countries of EU. The same applies in the case of Slovakia in all sectors of the economy, 
not excluding the wood-processing industry. Under the impact of economic crisis, Slovak 
wood-processing SMEs have fought with decreasing customer demand and loss of 
competitiveness. In most cases, they try to deal with this situation through the reduction of cost 
items and reduction of employees. However, in advanced economics in times of recession, 
mainly the effort for the application of modern methods of effective enterprise management 
dominates, among which includes process management of quality. Building of SMEs` 
competitiveness is a long lasting process which needs to harmonize all business activities and 
good quality management system on the basis of address indicators of measurement and 
evaluation of processes` performance. Because, only this can be managed, what can be 
measured. Measurement and evaluation of processes` performance is necessary to understand 
as activities which have to provide objective and accurate information about individual 
processes so that these processes can be continuously manage through the owners of processes, 
in order to fulfill all the requirements that are desired from them (Šatanová, Holíková, 2005). 
When the indicators of performance are designed, it is important to define precisely the single 
indicators, to establish the unit in which the results will be measured as well as the sources from 
which the information for measurement will be obtained. It is necessary to identify and describe 
the grading scale for non-financial indicators (Malá,  Minárová, 2008). The next step is to 
compare the real and planned values of individual indicators, evaluate the degree of 
achievement of targets at all levels of the organization (Závadský, Závadská, 2014). This will 
give an overview on the current situation in the organization, the strategy and objectives of the 
organization will be visible to all stakeholders and the system of performance management will 
be developed (Paulová 2014). 

Based on the analysis in practice of Slovak wood-processing enterprises, it can be 
stated that many of them do not know and do not use the appropriate methodologies to measure 
and evaluate the performance of processes in the area of quality management. So from this 
reason, a proposal of model of measurement and evaluation of processes` performance in the 
quality management system of SMEs of wood-processing industry was designed, which was 
based on advanced knowledge of the theory and analysis of the practice condition. The 
sequence of steps of the model was established based on literature review in the area of quality 
management, based on standards ISO 9000 and based on the controlling principles of 
enterprise management. 

 
 
RESULTS AND DISCUSSION 
 
 SMEs have to use for measurement and evaluation of processes appropriate methods 
and these have to demonstrate the ability of processes to achieve planned results. So, it was 
proposed a framework standardized model twhich will be used with partial modifications 
(which take into account company specifics) in any SME of wood-processing industry. To the 
creation of this model we were motivated through the fact that SMEs have fewer sources for 
the implementation of costly methods of measurement and evaluation of processes` 
performance. Therefore, those methods and procedures were incorporated into the model which 
are time and costly saving. Then the management of SMEs can achieve the improvement of 
quality of processes through the increase of products` quality, subsequently the increase of 
customers` satisfaction and loyalty, and finally the increase the market value of the company. 
Figure 1 presents the proposed model. 
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Figure 1 Standardized framework model for measurement and evaluation of processes` performance in 
management of quality for SMEs 
 
The fundamental benefits of this model are: 

 detailed acquaintance of processes, sub-processes and activities of the company (process 
map), 

 quality described in a quantifiable form using indicators of measurement and evaluation 
of processes` performance, 

 communication with customers using questionnaires (personal interviews) and 
determination of their satisfaction or dissatisfaction with the provided products, 

 finding of all complaints and (dis) satisfactions of customers, 
 improvement of customers` satisfaction and loyalty,  
 effective implementation of correction actions based on the use of methods and tools 

mentioned in the proposed model. 
 
  

 

 

  

 

 

 

 

 

 

 

 

 

 

  

 

 

 

Process controlling of quality  

PROCESS 
CALCULATION (ABC) 

  Revenues 

- Reduction 

= Netto revenues 

- Costs on activities I. 

= Contribution margin I. 

- Costs on activities II. 

= Contribution margin II. 

- Costs on activities III. 

= Contribution margin III. 

- Costs on activities IV. 
= Contribution margin     
    IV. = EBIT 

 

b) Aspect of book-keeping a) ) Aspect of quality and processes 

PDCA CYCLE  
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CONCLUSION 
 

The key to the success of any business is to build long-term customers` relationships. 
Changeful customers provide the company only an insignificant amount of income. From above 
mention it can be concluded the need of orientation of enterprises on customers` satisfaction 
with focusing on providing of high quality products. After the implementation of this model 
into the practice of small and medium wood-processing enterprises, it is expected the 
improvement of efficiency of individual processes, the increase of customers` satisfaction and 
loyalty and significant changes in the efficiency of these enterprises and consequently the 
increase of their market value. 
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Streszczenie: Model do pomiaru i oceny procesów` w systemie zarządzania jakością dla 
małych i średnich przedsiębiorstw przerobu drewna. W artykule omówiono  kwestię pomiaru i 
oceny procesów w systemie zarządzania jakością. Z analizy źródeł w praktyce małych i 
średnich słowackich przedsiębiorstw przetwórstwa drewna można stwierdzić, że niektóre firmy 
nie umieją lub nie używają wogóle lub tylko częściowo wykorzystać odpowiednich metod 
pomiaru i oceny wyników poszczególnych procesów. Z tego powodu propozycja modelu 
pomiaru i oceny procesów w systemie zarządzania jakością w małych i średnich 
przedsiębiorstwach przetwórstwa drewna jest przedmiotem tego artykułu, opartego na 
zaawansowanej wiedzy z zakresu teorii i praktyki. Po wdrożeniu tego modelu w praktyce, 
oczekuje się poprawy efektywności poszczególnych procesów, zwiększenia satysfakcji i 
lojalności klientów,  istotnych zmian w efektywności tych przedsiębiorstw, a w konsekwencji 
wzrostu ich wartości rynkowej. 
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Abstract: L* changes of black walnut (Juglans nigra L.) following exposure to H2O, buffers and UV light 
irradiation. The paper presents changes in the parameter of lightness (ΔL*) in wood of eastern black walnut 
caused by the action of H2O and buffers with pH = 2 – 10 and irradiation with UV-A 340 and 351 lamps. 
Analyses concerning irradiation of samples were performed in an apparatus by Atlas, while changes in the 
lightness parameter were assessed using a Datacolour 600 device. A 100h irradiation of eastern black walnut 
wood surface caused a darkening of its surface. The range of recorded changes was dependent both on the type 
of used buffer solution and the type of the UV lamp used in the experiment. Greater changes were caused by 
wood irradiation with a UV-A 340 lamp emitting light found outdoors than in the case of a UV-A 351 lamp 
simulating light found indoors. The greatest darkening of sample surface was observed in wood samples 
following treatment with alkaline buffer with pH = 8. After exposure to irradiation with a UV-A 340 lamp the 
surface of tested wood darkened by 4.2 units, while under the UV-A 351 lamp it was by 2.8 units.   
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INTRODUCTION 

Colour of wood is its physical feature. Natural wood colour depends on the species 
and chemical composition, i.e. the presence of tannins and flavonoid pigments. Habitat 
conditions also have a considerable effect on wood colour.  

Wood colour is of a significant practical importance. Defects in colour reduce its 
value. Changes in wood colour are caused by certain technological processes, applied in order 
to provide wood with specific properties, as well as degradation processes, occurring in wood 
as a natural material. Bleaching, impregnation or lacquering are processes causing wood 
discolouration (Deka and Petrič 2008). Moreover, wood containing phenolic compounds and 
particularly ellagitannin is stained to a dark color when it reacts with alkali (Sandoval-Torres 
et al. 2010). Wood colour may also change as a result of hydrothermal treatment, i.e. as a 
result of wood digestion (hot water treatment), its steaming or drying ( Mitsui and Tolvaj 
2005,  Sahin et al. 2011, Tolvaj et al. 2012, Wongprot et al. 2013). Wood is also discoloured 
under the influence of microorganisms (Pandey and Pitman 2003) . A significant effect 
causing discolouration of wood is also observed for light, both that found outdoors and 
indoors. Light can modify wood colour by affecting lignin molecules (Sandoval-Torres et al. 
2010). Photochemical reactions are initiated by absorption of UV visible light, mainly by 
lignin. This leads to the formation of free radicals, which as a result of reactions with oxygen 
cause the formation of chromophoric carbonyl and carboxyl groups, which are responsible for 
colour changes (Pandey 2005).  

The aim of this study was to determine stability of wood colour in eastern black 
walnut exposed to the action of water and buffers with varied pH ranging from 2 to 10 and 
irradiation with UV light in an apparatus by Atlas. The rate of wood surface discolouration 
was assessed based on the parameter of lightness (ΔL*). 


