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Abstract: 
The paper describes an application of criteria and indicators (C&I) used for forest management unit. 
First we present the selection of a desirable C&I set in accordance with the ranking method. This 
method was used in a participatory decision-making environment where a team representing 
stakeholders connected with forests used their opinion in assessing C&I developed by Center for 
International Forestry Research. Next, we present forest management unit evaluation in line with said 
criteria. State Forests in Poland was used for a case-study. Results show that the ranking approach 
can be used to select sets of C&I for particular forest management unit. Also the results show that 
State Forests are finding on the road to sustainable management. Using C&I can help in monitoring 
forest management and fitting next purposes. 
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1. INTRODUCTION 
 
The term “sustainable development” has emerged in terms of awareness t.at planet's resources are 
not inexhaustible and that the current development path of human society tends to lead to the ruin of 
civilizations because it generates negative phenomena, among which social conflict and 
environmental degradation are the most severe. Given the economic role forests have in different 
parts of the world, especially the input in the context of exceptional ecological degradation of an 
increasingly fragile environment, ‘Sustainable Forest Management’ is considered to be one of the 
main ways of achieving sustainable development of society overall. Sustainable forest management 
has become the primary goal of forest institutions worldwide.  According to the definition it means a 
set of objectives, activities and outcomes consistent with maintaining or improving the forest’s 
ecological integrity and contributing to people’s well-being both now and in the future. One of the 
significant initiatives for achieving sustainable forest management is the development of criteria and 
indicators. This initiative was originally conceived through the Forest Principles and Chapter 11 of 
Agenda 21 of the Rio Declaration. Consequently this led to a number of initiatives at the national, 
regional, international levels.  A number of institutions have attempted to develop different sets of 
criteria: International Timber Trade Organization, Scientific Certification Systems, SGS Forestry. Most 
of them follow a hierarchical framework organized around three general elements: principles, criteria, 
indicators. This paper has 2 aims: 1) examine the use of ranking method for evaluating and selecting a 
set of C&I; 2) asses the sustainability of a forest on the example of particular forest management unit.  
The paper is organized as follows: first we consider issues related to assessing sustainable forest 
management and present the ranking methodology. Next, we present our research results: the 
selection of a desirable C&I set in accordance with the ranking method and forest management unit 
evaluation in line with said criteria. 

 
2. CRITERIA AND INDICATORS 
 
C&I are tools which can be used to conceptualise, evaluate and implement sustainable forest 
management. Sustainability refers to the ability of a human, natural, or mixed system to withstand or 
adapt to endogenous or exogenous change indefinitely. Sustainability in ecological terms implies that 
essential life-support systems be maintained over time without degrading their quality. In the case of 
forest ecosystems maintaining integrity in terms of its structure, function, composition, ecological 
processes along with environmental service the forest provide, is of particular significance. To be able 
to apply the concept of sustainable forest management as clearly and as simply as possible it is 
necessary to describe it in terms of guiding principles, criteria and corresponding indicators (Verma):   

1. Principle: A fundamental truth or law as the basis of reasoning or action. Principles in the 
context of sustainable forest management are seen as providing the primary framework for 
managing forests in a sustainable fashion. 

2. Criteria: A principle or standard that a thing is judged by. A criterion can, therefore, be seen as 
a ‘second order’ principle, one that adds meaning and operationality to a principle without itself 
being a direct measure of performance. Criteria are the intermediate points to which the 
information provided by indicators can be integrated and where an interpretable assessment 
crystallises. 

3. Indicator: An indicator is any variable or component of the forest ecosystem or management 
system used to infer the status of a particular criterion. Indicators should convey a ‘single 
meaningful message’. 

 
The currently accepted criteria for forested areas are adequate to a variety of environmentally 
sustainable goals, such as: maintaining and improving forest resources and their contribution to the 
global carbon cycle; maintaining health and vitality of forest ecosystems; maintaining and stimulating 
the production functions of forests (wood and other products); maintenance, protection and 
improvement of biodiversity of forest ecosystems; maintaining and improving the functions of soil and 
water protection; maintenance of other social and economic functions of forests (Ichim). These criteria 
express the same number of requirements to be met simultaneously so as to prove that forest 
management is sustainable. 
 
Criteria can be identified at various levels: global, regional (ecoregional), national and subnational, or, 
as in this case, at the forest management unit level. National-level C&I have been developed 
essentially as reporting and monitoring instruments, not as standards with which to assess 
sustainability. On the other hand, development of C&I at the forest level has been largely for the 
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purpose of assessing sustainability. The three main conditions required in selection of the initial sets of 
C&I are: 

• selected sets should represent the global ‘state of the art’ C&I for the assessment of 
sustainable forest management at the forest management unit level; 

• the most advanced national or regional set of C&I should be included to provide local 
relevance;  

• selected sets should cover ecological, economic and social aspects of sustainability. 
 
3. RANKING METHOD 
 
The ranking method belongs to the group of multiple criteria analyses. It involves determining the 
weight of a particular object within a given set with regard to the adopted preferential aspects. Ranking 
is a means of ordering objects so that by taking various factors and points of view into account, it 
becomes possible to conduct comparative and diagnostic analyses (Stabryła). The method is also 
used in establishing the precedence of e.g. the quality of organisational solutions, the significance 
(weight) of production and marketing objectives, and the urgency of undertakings. Ranking determines 
the importance of particular elements within a given set based on the adopted criteria of choice. 
Preference in terms of particular elements is  decided through sequential ranking, with the significance 
within the adopted set expressed in the form of the ranking number. The ranking number (rank) is an 
ordinal number corresponding to the given element’s level of significance. The relative importance or 
weight can be calculated based on the ranks assigned to each element.  
 
The method of ranking elements involves the following steps: 
1) determination of the scope of ranking, 
2) juxtaposition of ranked data, 
3) preferential ordering: 
– calculating total ranking values, 
– calculating mean ranking values, 
– determining the ranking position of an element. 
In the context of the discussed research, this method involves analysis of each C&I element by 
assigning a rank depending on its perceived importance. For example criterion j with m indicators we 
can describe: 
Cj� (Ij1, Ij2, …, Ijm) 
Suppose a participant k gave the following ranking to the respective indicators of criterion j as follows: 
rjk1, rjk2,…, rjkm. The relative weight for indicator I; ωji (i=1, 2, …, m) can be calculated as follows: 
ωji = ∑ rji/ ∑∑ rjki. 
 
4. METHODOLOGY  
 
We used the set of criteria developed by the Center for International Forestry Research (CIFOR). The 
assessment team organized for this study consisted of 3 members. The members included: two  
employees of State Forests and one government employee working with a government’s forest 
research agency. Discussion are as follows: first the facilitator explains the C&I element, the 
relationships of each of these elements in the hierarchy, the role of ranking technique. Then analysis 
was done after the general briefing about the study. The weight of particular criteria was evaluated 
with the use of the ranking method. We adopted a scale of 0-3, where 0 denoted an insignificant 
criterion and 3 - an important criterion. Criteria ranked as 0 were ignored in subsequent analyses. The 
selected criteria were then applied to the analysis of State Forests. As the particular team members 
were familiar with SFs characteristics, the aim of the assessment was to determine the degree to 
which SFs implement the policy of sustainable development. In the assessment of the level of criterion 
satisfaction, a positive unipolar scale was used (1-3), where 1 denoted the criterion not being met or 
being marginally met. Therefore, the employed scale allowed evaluation of the criteria with regard to 
interpreting the positive feature - progress in terms of sustainable management. 
 
5. STATE FORESTS IN POLAND  
 
Forests once covered almost whole territory of Poland. However the socio-economic developments 
such as expansion of agriculture and growing demand for timber had changed that. Even at the end of 
the 18th century forests covered about 40% of the territory within the polish borders at that time, but by 
1945 this figure had fallen to just 20%. At present the total area of forest in Poland is 9163 thousand 
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hectares, which puts forest cover at 29%. This figure ranks Poland in the group of countries with the 
largest forest area in the region. In the ownership structure of forests in Poland the majority 81% are 
publictly-owned forests. Forests mainly occur in areas with poorest soils, which is reflected in the 
structure of forest habitat types. Coniferous forest habitats predominate, accounting for 51% of the 
total forest area, while broadleaved forest habitats account for 48%. In both groups upland habitats 
occupy 5% of the forest area and mountain habitats of 8%.  Coniferous species dominate in forests, 
accounting for 69% total area. Pine accounts for 59% of the area of forest in all ownership categories. 
In the period 1945-2012 the species structure of Poland’s forests substantially changed which is 
evident in the increase share of stands with the prevalence of broadleaved species.  
 
Polish foresters have long stopped viewing forests as a source of raw wood. Today non-productive 
forest functions are in many cases more important than wood production. The State Forests National 
Forest Holding is an organization protecting, utilizing, and shaping Poland’s forests for over eighty 
years. It manages publicly owned forests on behalf of the Polish State Treasury.  
 
Figure 1: Forestation in Poland 

     
Source: State of Forests Report, 2009 
 
Prior to Poland’s entry into EU the functioning of forest genetic resources was primarily based on 
directives of the General Director of the State Forests. Currently, the functioning of the forest seed 
base is in concordance with the EU rules, as well as with the Forest Reproductive Material Act (2001) 
together with the executive provisions to this act. A key document in terms of forestry development is 
the “Program of conserving forest genetic resources and breeding of forest trees for years 2011-
2035”. The strategic purposes of this program are: 

- conservation and enrichment of the genetic diversity in the forests, 
- breeding of forest trees, 
- finding and maintaining at an appropriate quantitative and qualitative level the basic forest 

material for the needs of reforestation and afforestation. 
  
6. RESULTS 
 

6.1. Stage I 
 
At this stage, the ranking method analysis was applied to determine the weight (significance) of 
particular criteria and indicators. The team started the C&I analysis at the criteria level. Voting was 
done individually. Summary of the votes made by each team member is shown in Table 1.  
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Table 1:  Weights of criteria 

Criterion Vote1 Vote 
2 

Vote 
3 

Minimum Maximum Average Variance 

c.1.1 3 3 3 3 3 3 0 
c.1.2 1 3 3 1 3 2,3 0,8 
c.1.3 2 2 0 0 2 1,3 0,8 
c.1.4 1 2 2 1 2 1,6 0,2 
c.1.5 3 3 3 3 3 3 0 
c.1.6 1 2 3 1 3 2 0,6 
c.2.1 3 3 3 3 3 3 0 
c.2.2 2 3 3 2 3 2,6 0,2 
c.2.3 2 3 2 2 3 2,3 0,2 
c.3.1 2 2 3 2 3 2,3 0,2 
c.3.2 1 1 2 1 2 1,3 0,2 
c.3.3 2 2 2 2 2 2 0 
c.4.1 1 1 3 1 3 1,6 0,8 
c.4.2 2 2 2 2 2 2 0 
c.5.1 1 1 2 1 2 1,3 0,2 
c.5.2 3 2 3 2 3 2,6 0,2 
c.5.3 2 1 3 1 2 2 0,6 
c.6.1 1 3 3 1 3 2,3 0,8 
c.6.2 3 3 3 3 3 3 0 
c.6.3 3 3 3 3 3 3 0 
c.6.4 3 3 3 3 3 3 0 
c.6.5 3 3 3 3 3 3 0 
c.6.6 2 2 3 2 3 2,3 0,2 

 
The results show that all criteria are important. No criteria were rated as not important. Criteria 1.1, 
1.5,2.1, 6.2-6.5 are rated the highest. It is important to add that all team members were generally 
consistent, there was low variability among voters. The following observations can be noted: 

1. criteria 1.3 (Nonforestry policies do not distort forest management), 3.2 (Nonforestry policies 
do not distort forest management), 5.1 (There is a recognizable balance between human 
activities and environmental conditions) can be seen more closely because of low relative 
weights. Their respective weights are not convergent; 

2. criteria 1.1 (There is sustained and adequate funding for the management forest), 1.5 (Legal 
framework protects forest resources and access), 2.1 (The processes that maintain 
biodiversity in managed forests are conserved), 6.2-6.5 (Management objectives clearly and 
precisely described and documented; A comprehensive forest management plan is available) 
were evaluated as the most significant for sustainable forest management; 

3. criteria 1.2 (Precautionary economics policy in place), 1.3 (Nonforestry policies do not distort 
forest management), 4.1 (Effective mechanisms exist for two-way communication related to 
forest management among stakeholders), 6.1 (Forest management unit is implemented on the 
basis of legal title on the land, recognized customary rights, or clear lease agreements) 
displayed the highest inconsistency (highest variance) in the assessment. 

Table 2 presents the results for all indicators. The assessment of particular indicators indicated that: 
1. Some indicators (for example means of conflict resolution function without violence, 50% of 

timber company personnel and forestry officials speak one or more local languages, or 50% 
local women speak the national language, nutritional status is adequate among local 
populations) can be consider as a candidate for omission or elimination; 

2. There is higher consistency (less variability) in the ranking of the indicators with the highest 
relative weights. Therefore, consistency decreases for lower rated indicators. 
 

Table 2: Relative importance of indicators 
 Importance Level of satisfaction 
 
Criterion 

Vote 
1 

Vote 
2 

Vote 
3 

Average Variance Vote 
1 

Vote 
2 

Vote 
3 

Average Variance 

1.1.1 3 2 3 2,6 0,2 3 3 3 3 0 
1.1.2 1 3 3 2,3 0,8 1 2 2 1,6 0,2 
1.1.3 2 3 3 2,6 0,2 2 2 3 2,3 0,2 
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1.1.4 2 3 3 2,6 0,2 2 1 3 2 0,6 
1.1.5 3 2 3 2,6 0,2 1 1 2 1,3 0,2 
1.1.6 1 1 3 1,6 0,8 1 1 3 1,6 0,8 
1.2.1 3 3 3 3 0 1 2 3 2 0,6 
1.2.2 2 1 3 2 0,6 3 3 3 3 0 
1.3.1 3 2 0 1,6 1,5 2 3 0 1,6 1,5 
1.3.2 1 1 0 0,6 0,2 2 2 0 1,3 0,8 
1.3.3 1 1 0 0,6 0,2 2 1 0 1 0,6 
1.3.4 1 2 0 1 0,6 2 3 0 1,6 1,5 
1.3.5 2 1 0 1 0,6 2 2 0 1,3 0,8 
1.3.6 1 0 0 0,3 0,2 2 1 0 1 0,6 
1.4.1 2 2 2 2 0 2 3 3 2,6 0,2 
1.4.2 2 1 1 1,3 0,2 2 2 2 2 0 
1.4.3 2 2 3 2,3 0,2 2 1 3 2 0,6 
1.4.4 1 2 3 2 0,6 2 2 3 2,3 0,2 
1.4.5 1 2 3 2 0,6 1 2 3 2 0,6 
1.5.1 3 3 3 3 0 3 3 2 2,6 0,2 
1.5.2 1 2 3 2 0,6 3 3 3 3 0 
1.5.3 3 3 3 3 0 1 2 2 1,6 0,2 
1.5.4 2 3 3 2,6 0,2 2 3 3 2,6 0,2 
1.5.5 1 1 3 1,6 0,8 1 2 3 2 0,6 
1.5.6 1 2 0 1 0,6 1 1 0 0,6 0,2 
1.6.1 1 2 3 2 0,6 2 3 3 2,6 0,2 
2.1.1 3 2 3 2,6 0,2 3 3 3 3 0 
2.1.2 3 1 3 2,3 0,8 3 3 3 3 0 
2.1.3 2 1 2 1,6 0,2 2 1 2 1,6 0,2 
2.1.4 2 1 3 2 0,6 2 1 3 2 0,6 
2.1.5 2 2 2 2 0 1 1 2 1,3 0,2 
2.1.6 3 3 3 3 0 2 1 3 2 0,6 
2.1.7 3 3 3 3 0 2 3 3 2,6 0,2 
2.1.8 3 3 2 2,6 0,2 3 3 2 2,6 0,2 
2.2.1 0 1 3 1,3 1,5 1 1 3 1,6 0,8 
2.3.1 2 2 2 2 0 2 1 2 1,6 0,2 
2.3.2 1 1 2 1,3 0,2 2 1 3 2 0,6 
2.3.3 2 1 2 1,6 0,2 2 1 2 1,6 0,2 
2.3.4 3 2 2 2,3 0,2 2 2 2 2 0 
3.1.1 3 3 3 3 0 2 3 3 2,6 0,2 
3.1.2 3 3 3 3 0 3 3 2 2,6 0,2 
3.1.3 1 0 3 1,3 1,5 - - 2 2 0 
3.1.4 3 2 3 2,6 0,2 3 2 2 2,3 0,2 
3.1.5 3 2 3 2,6 0,2 3 3 2 2,6 0,2 
3.2.1 3 2 2 2,3 0,2 2 1 2 1,6 0,2 
3.2.2 3 2 2 2,3 0,2 2 1 1 1,3 0,2 
3.2.3 2 1 3 2 0,6 3 3 2 2,6 0,2 
3.2.4 2 2 3 2,3 0,2 1 2 2 1,6 0,2 
3.2.5 2 1 2 1,6 0,2 2 2 2 2 0 
3.2.6 3 3 3 3 0 3 3 2 2,6 0,2 
3.3.1 1 3 2 2 0,6 1 2 2 1,6 0,2 
3.3.2 0 1 1 0,6 0,2 2 1 1 1,3 0,2 
3.3.3 2 1 2 1,6 0,2 3 3 3 3 0 
3.3.4 3 3 3 3 0 3 3 2 2,6 0,2 
3.3.5 3 2 3 2,6 0,2 1 1 3 1,6 0,8 
3.3.6 1 1 3 1,6 0,8 1 1 3 1,6 0,8 
4.1.1 1 0 0 0,3 0,2 - - - - - 
4.1.2 1 0 3 1,3 1,5 2 1 1 1,3 0,2 
4.1.3 1 1 3 1,6 0,8 1 1 1 1 0 
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4.2.1 2 2 3 2,3 0,2 2 2 2 2 0 
4.2.2 2 3 3 2,6 0,2 1 2 2 1,6 0,2 
4.2.3 2 2 2 2 0 1 1 1 1 0 
4.2.4 1 2 3 2 0,6 2 3 2 2,3 0,2 
4.2.5 1 2 3 2 0,6 2 2 1 1,6 0,2 
4.3.1 3 2 2 2,3 0,2 3 3 1 2,3 0,8 
5.1.1 3 3 2 2,6 0,2 2 3 2 2,3 0,2 
5.1.2 3 3 2 2,6 0,2 3 3 2 2,6 0,2 
5.2.1 1 1 2 1,3 0,2 2 2 1 1,6 0,2 
5.2.2 0 1 0 0,3 0,2 - - - - - 
5.2.3 2 1 3 2 0,6 3 3 2 2,6 0,2 
5.3.1 1 1 2 1,3 0,2 1 2 3 2 0,6 
5.3.2 1 1 3 1,6 0,8 1 2 3 2 0,6 
5.3.3 1 1 3 1,6 0,8 3 3 3 3 0 
6.1.1 2 3 3 2,6 0,2 3 3 3 3 0 
6.1.2 2 3 3 2,6 0,2 2 3 3 2,6 0,2 
6.1.3 1 1 2 1,3 0,2 2 3 3 2,6 0,2 
6.2.1 3 3 3 3 0 2 3 3 2,6 0,2 
6.3.1 3 3 3 3 0 3 3 3 3 0 
6.3.2 3 2 3 2,6 0,2 3 3 3 3 0 
6.3.3 3 2 3 2,6 0,2 3 2 1 2 0,6 
6.3.4 2 2 3 2,3 0,2 2 1 3 2 0,6 
6.3.5 1 2 3 2 0,6 1 2 3 2 0,6 
6.3.6 2 3 3 2,6 0,2 3 3 3 3 0 
6.3.7 3 3 3 3 0 2 3 2 2,3 0,2 
6.4.1 3 3 3 3 0 2 2 2 2 0 
6.4.2 3 3 3 3 0 1 2 2 1,6 0,2 
6.4.3 2 3 3 2,6 0,2 1 1 2 1,3 0,2 
6.4.4 3 3 3 3 0 2 3 2 2,3 0,2 
6.4.5 3 3 3 3 0 2 2 3 2,3 0,2 
6.4.6 2 3 3 2,6 0,2 3 3 2 2,6 0,2 
6.4.7 1 3 3 2,3 0,8 3 3 2 2,6 0,2 
6.4.8 3 3 2 2,6 0,2 1 2 2 1,6 0,2 
6.4.9 2 3 3 2,6 0,2 3 3 2 2,6 0,2 
6.5.1 2 2 3 2,3 0,2 1 2 3 2 0,6 
6.5.2 2 2 3 2,3 0,2 2 2 3 2,3 0,2 
6.5.3 1 1 3 1,6 0,8 2 2 2 2 0 
6.5.4 0 1 3 1,3 1,5 1 2 3 2 0,6 
6.5.5 3 3 3 3 0 3 2 3 2,6 0,2 
6.6.1 3 3 3 3 0 3 2 2 2,3 0,2 
6.6.2 2 2 3 2,3 0,2 2 1 3 2 0,6 
6.6.3 2 2 3 2,3 0,2 3 3 2 2,6 0,2 
6.6.4 2 2 0 1,3 0,8 1 2 - 1,5 0,25 

 
6.2. Stage II 

 
The aim of stage 2 was to determine the level of criterion satisfaction (indicators) by a selected forest 
management unit. The study did not omit any of the criteria but excluded indicators whose 
assessment by 2 of the experts was returned as 0: means of conflict resolution function without 
violence, 50% of timber company personnel and forestry officials speak one or more local languages, 
or 50% local women speak the national language, nutritional status is adequate among local 
populations. The obtained results are presented in Table 2. 
The respondents returned particularly high scores with respect to indicators related to  the legal 
framework protects forest resources (including the security of tenure, existence of nonconfiscatory 
land-use policy, transparent system of concession allocation), effective control at the local level (rules 
and norms of resources use are monitored and enforced), existing of comprehensive forest 
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management plan (management plan looks beyond the second cutting cycle, yield regulation by area 
and/or volume prescribed).   
The State Forests’ policy of sustainable development is implemented with consistency and relatively 
high commitment. The level of satisfaction of the particular criteria differ significantly (table 3). Only 
five of the indicators: Presence of alternative fuel oils in forest boundary areas, Absence of distorting 
exchange rate over- or undervaluation, Transparent system of concession allocation, The contribution 
of all stakeholders are mutually respected and valued at the generally satisfactory level, Baseline 
studies of local human systems are available and consulted, received low scores. It means that no 
particular efforts are made in those areas. Activities in terms of legal efforts aimed at preservation of 
forest resources and processes facilitating biodiversity were said to have a particular impact on the 
sustainable development of forests.   
   
Table 3:  Level of criteria satisfaction by State Forests 

Criterium Description Note (1-3) 
1.1 There is sustained and adequate funding for the management 

forest 3 
1.2 Precautionary economics policy in place 2,3 
1.3 Nonforestry policies do not distort forest management 1,3 
1.4 The existence of functioning buffer zone 1,6 
1.5 Legal framework protects forest resources and access 3 
1.6 Demonstrated reinvestment in forest-use options 2 
2.1 The processes that maintain biodiversity in managed forests are 

conserved 3 
2.2 Ecosystem function is maintained 2,6 
2.3 Conservation of the processes that maintain genetic variation 2,3 
3.1 Local management is effective in controlling maintenance of and 

access to the resources 2,3 
3.2 Forest actors have a reasonable share in the economic benefits 

derived from forest use 1,3 
3.3 People link their own and their children’s future with management of 

forest resources 2 
4.1 Effective mechanisms exist for two-way communication related to 

forest management among stakeholders 1,6 
4.2 Local stakeholders have detailed, reciprocal knowledge pertaining 

to forest resources use 2 
4.3 Agreement exists on rights and responsibilities of relevant 

stakeholders 1,3 
5.1 There is a recognizable balance between human activities and 

environmental conditions 2,6 
5.2 The relationship between forest management and human health is 

recognized 2 
5.3 The relationship between forest maintenance and human culture is 

acknowledged as important 2,3 
6.1 Forest management unit is implemented on the basis of legal title 

on the land, recognized 3 
6.2 Management objectives clearly and precisely described and 

documented 3 
6.3 A comprehensive forest management plan is available 3 
6.4 The implementation of management plan is effective 3 
6.5 Effective monitoring and control systems audit management’s 

conformity with planning 2,3 
6.6 Equitable distribution and presence of economic rent 3 

 
Taking into consideration both the weight of a criterion and the level of its satisfaction, attention should 
be drawn to those indicators for which the scores obtained were consistently high in both respects. 
These include in particular the security of tenure, enrichment planting in based on indigenous locally 
adapted species, increasing natural population in harmony with maintaining the forest, planning 
beyond the second cutting cycle, education about natural resource management, diversification of 
total forest product utilization. They indicate that concerns relating to educating children on issues 
such as environmental protection, functions of the forest, maintaining sustainable development, and 
preserving local species are reflected in both strategic planning processes and the implemented 
programmes. The perceived high significance, however, does not go hand in hand with allocation of 
suitable funds in institutions responsible for forest management and research, existence of property 
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rights for exploited non timber forest products, changes in status of decomposition and nutrient 
cycling, efficiency of systems of production and transformation of forest products. Respondents 
emphasised the insufficient financing of State Forests and consistently low efficiency of forestry 
production.  
 
7. CONCLUSIONS 
 
The performed analysis demonstrated the validity of applying the ranking method to selecting the 
criteria for the assessment of sustainable forest management. One of the advantages of adopting 
ranking method is its transparent and easiness of using. It offers a convenient environment for a 
democratic decision process. Also it allows enhancing the participatory approach to decision-making 
where all stakeholders are involved not only as information providers but as decision-makers. While 
some criteria were rated lower than others careful analysis should be exercised before making 
decisions on eliminating a specific criterion.  
 
The results show that the management of State Forests in Poland is conducted in accordance with the 
policy of sustainable development. None of the criteria reviewed were evaluated as insignificant and 
the obtained assessments did not vary significantly. Using C&I may aid the process of progress 
monitoring in terms of implementing sustainable development and facilitate identification of further 
developmental opportunities.  
  
Acknowledgement 
 
The author wishes to extend her gratitude to employees of Polish State Forests and the Forest 
Research Institute for their participation in the study. Author would like to recognize National Science 
Centre for financial support of this study (project “Adaptation of domestic organizations to climate 
change”  UMO-2011/03/B/HS4/05624).  
 
REFERENCE LIST 
 

1. Bîta, I. M. & Chiriac, S.E. (2011). The ecological and economic construction of forest space- a 
first step towards sustainability. Managerial Challenges of the Contemporary Society. 2, 109-
112.  

2. Blicharska, M. & Angelstam, P. & Elbakidze, M. & Axelsson, R. & Skorupski, M. & Węgiel, A. 
(2012). The Polish Promotional Forest Complexes: objectives, implementation and outcomes 
towardssustainable forest management? Forest Policy & Economics. vol. 23, 28-39.  

3. Ghajar, I. & Najafi, A. (2012). Evaluation of harvesting methods 
for Sustainable Forest Management (SFM) using the Analytical Network Process (ANP). 
Forest Policy & Economics. vol. 21, 81-91. 

4. Ichim, R. (1995). Damage caused by game and  the relationship between forest management 
and hunting. Forest Bucovina. 26-28.  
Lambin, E.F. & Ehrlich, D. (1997). The identification of tropical deforestation fronts at broad 
spatial scales. International Journal of Remote Sensing. 18(17), 3551–3568. 

5. Mrosek, T. & Balsillie, D. & Schleifenbaum, P. (2006). Field testing of a criteria and indicators 
system for sustainable forest management at the local level. Forest Policy & Economics. vol. 
8, 593-609. 

6. Prabhu, R. & Colfer, C.J.P. & Dudley, R.G. (1999). Guidelines for Developing, Testing and 
Selecting Criteria and Indicators for Sustainable Forest Management, Center for International 
Forestry Research. 

7. Prasad, V. K. & Badarinath, K. V. S. (2005). Assessing forest cover sustainability and 
deforestation risk from socioeconomic and biophysical indicators – a case study from 
Rampa Forests, south India. Sustainable Development. vol. 13(2), 102-114.  

8. Shimamoto, M. & Ubukata, F. & Seki, Y. (2004). Forest sustainability and the free trade 
of forest products: cases from Southeast Asia. Ecological Economics. vol. 50(1-2), 23-34. 

9. Stabryla, A., (2011). Metody oceny agregatowej w podejmowaniu decyzji projektowych 
(Methods of agregate assessment), Zeszyty Naukowe MWSE, Tarnów.1(17), 235-254. 

10. Stork, N.E. & Boyle, T.J.B. & Dale, V. & Eeley, H. & Finegan, B. & Lawes, M.& Maokaran, N., 
Prabhu, R. & Soberon, J. (1997). Criteria and indicators for assessing the sustainability of 
forest management: Conservation of biodiversity. CIFOR Working Paper No.17. CIFOR, 
Bogor, Indonesia. 

1013



 

 

11. Verma, K. & Ferguson, I. & Wild, I. (2000). Decision support system for the sustainable forest 
management. Forest Ecology and Management. 128, 49–55. 

1014



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002000d>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002000d>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>
    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002000d>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e000d>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


