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Abstract: According to the aims of this study, the balance of economic, ecological and social function groups of Lithuanian forests 9 

has been assessed. The study based on the methodology of European criteria and indicators for Sustainable Forest Management 10 

(SFM) and on the composite indicators construction methods. The balance of economic, ecological and social functions means their 11 

equal assessment in the SFM index in order to achieve maximum index of indicators and criteria (100%). Lithuanian forests economic, 12 

ecological and social functions are unbalanced. The lowest assessed is forests economic functions (index 39.8%), more is ecological 13 

(index 63.9%) and mostly is social (index 69.7%). In the SFM overall index, economic functions accounts for 23.0%, ecological func- 14 

tions for 36.8%, and social functions for 40.2%. This shows that in Lithuania all forest functions groups (economic, ecological and 15 

social) should be encouraged, especially - economic. The study develops a methodology for assessing the SFM by supplementing it 16 

with assessment the balances of forest functions. 17 

Keywords: balancing, forest functions, criteria and indicators, sustainable forest management.  18 

 19 

1. Introduction 20 

Due to the competitiveness of some forest functions (such as wood supply and biodiversity or recreation), the SFM is 21 

linked to the goal of balancing the economic, ecological and social functions of forests. Many scientific articles and 22 

forest policy documents have highlighted the need to ensure a balance between the economic, ecological and social 23 

functions of forests. The European Union Forest strategy declared: SFM must ensure delivering multiple goods and 24 

services in a balanced way [1]. The multiple-use forestry should be promoted to achieve an appropriate balance between 25 

the various needs of society [2]. Balancing the inherent trade-off between satisfying immediate human needs and main- 26 

taining other ecosystem functions, requires quantitative knowledge about ecosystem response to land use [3]. It is vital 27 

that we find the balance between conserving and regenerating forest areas with economic growth for poverty reduction 28 

[4]. We have a responsibility to become more self-sufficient in our use of timber and relative products whilst at the 29 

same time maintaining a balance between the environmental, social, and economic benefits of a sustainability managed 30 

native forest landscape [5]. A sustainable development of mountain territory requires that economic and ecological 31 

issues are carefully considered and balanced [6]. Policies should better account for the multi-functionality of forests and 32 

should better optimize the balance between social, economic and ecological contributions [7]. Those environmental, 33 

social and economic values should be balanced by using forest practices that give priority to process had given priority 34 

to protecting and enhancing biodiversity [8]. Benefits from timber harvesting must be balanced with the implicit and 35 

usually non-monetary value provided by forest ecosystem services [9]. SFM is a term highlighting the management of 36 

forest that secure all required services in continuous and balance way [10]. Concepts and instruments that integrate the 37 

habitat requirements of forest biots into the management and production of other forest goods and services are man- 38 

datory for sustainable forestry that balances human commodity needs with the management of natural resources and 39 

ecosystem services [11]. Discussion between environmental ministers on the forest strategy is likely to focus on the 40 

balance between different uses of forests [12]. Although the goals of balancing forest functions widely declared the 41 

European SFM analysis system in which Lithuania participates does not assess the balance of forest functions. The first 42 

pan-European set of criteria and indicators for SFM was adopted at the Ministerial Conference held in Lisbon 1998 43 
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and then revised in 2003 and 2015 [13]. Five reports were issued by the Ministerial Conference on the Protection of 44 

Forest in Europe [13, 14, 15, 16, 17]. The overall aim of these reports was to provide policy and decision makers and 45 

stakeholders on the status and trends on forests and SFM in Europe for the indicators of the six criteria: forest resources 46 

and their contribution  to global carbon cycles, forest ecosystem health and vitality, productive functions of forest 47 

(wood and non-wood), biological diversity in forest ecosystems, protective functions in forest management (notably 48 

soil and water), and other socio-economic functions and conditions. Indicators are not grouped according economic, 49 

ecological and social criteria. The level of SFM and balances of forest functions has not been assessed. Without as- 50 

sessing the balance of forest functions implementation of the SFM idea based on fulfil the economic, ecological and 51 

social functions of forests remains unclear. 52 

Taking into account the challenges of balancing the functions of forests, the aim of this study was to assess the balance 53 

of economic, ecological and social functions of forests in Lithuania. 54 

2. Materials and Methods 55 

The SFM of Lithuania has been assessed on the basis of European criteria and indicators for SFM [13] applying compo- 56 

site indicators construction methods [18]. Steps of this assessment [13, 16, 19, 20-23]: 1. List of criteria and indicators. 2. 57 

Description of indicators and determination of their actual values. 3. Defining indicators threshold. 4. Indicators assess- 58 

ment (normalization). 5. Assessments of criteria. 6. Assessment of SFM and balance of forest functions.  59 

List of criteria and indicators. The list of European criteria and indicators from the report State of Europe’s Forests (SoEF) 60 

2020 was applied [17]. It has been transformed into criteria economic, ecological and social. Economic indicators asso- 61 

ciated with multiple benefits of forests to society – include productive capacity, competitiveness of resource industries, 62 

contribution to the national economy, on non-wood values [24] Ecological indicators characterize the forest ecosystems 63 

integrity, productivity, resilience and biodiversity [25]. Socio-cultural values and conditions associated with quality of 64 

life, public access to non-market benefits and resources [26].  65 

Description of indicators and its values. The indicators are described in the report State of Europe’s Forests (SoEF) 2020 66 

[13]. The source of actual values of Lithuanian indicators was the Lithuanian data of this report.  67 

Defining indicators threshold. The threshold values for assessing indicators were not presented in the SoEF 2015, and 2020. 68 

Therefore, the SoEF 2011 maximum and minimum values for indicators: 1.1-1.5, 1.7, 1.8, 2.1-2.4, 2.7, 2.8, 2.10-2.15, 3.1, 69 

3.3-3.6 (numbering according Table 1) [16] were used in this study. Thresholds values were calculated as the average of 70 

three European countries top performance for indicators not included in the SoEF 2011 Report: 1.6, 2.6, 2.16-2.19, 2.21, 71 

3.2. The maximum value of the indicator max(x) corresponds to 100% index, minimum value min(x) – 0% index.  72 

Indicators assessment (normalization). The indexes of indicators were calculated according to values normalization for- 73 

mula [18, 19]:  74 

𝐼𝑖𝑗 =
x−min(x)

max(x)−min(x)
∗ 100, (1) 

where Iij — index of i indicator of j criteria, %; x — actual value of indicators; max(x), min(x) — maximum value, mini- 75 

mum value, respectively.  76 

Aggregation. The index of the criteria was calculated as the average of the indicators index:  77 

𝐼𝑗 =
1

𝑛𝑖𝑗
∑𝐼𝑖𝑗

𝑛

𝑖

, (2) 

where Ij — index of j criteria, %; nij — number of i indicators of j criteria; Iij — index of i indicators of j criteria,%.  78 

The country overall SFM index calculated as the average of the criteria indexes:  79 

𝐼𝑜 =
1

𝑚
∑ 𝐼𝑗
𝑚
𝑗 , (3) 

where Io — country overall SFM index, %; m — number of j criteria.  80 

Balance. The balance of forests functions has been assessed comparing SFM indexes of economic, ecological and social 81 

functions. The balance means an equals economic, ecological and social criteria indexes in order to achieve maximum 82 

index of indicators and criteria (100%). 83 

3. Results 84 

Lithuanian SFM overall index was assessed at 57.8%. The lowest assessed forest economic function (39.8%), more- eco- 85 

logical (63.9%) and mostly -social (69.7%) (Table 1).  86 



 

 

Table 1. Assessment of Lithuanian SFM indexes. 87 

Indicators Unit Years 

Value of indicators 

In-

dex,% 
Actual 

(x) 

Maxi-

mal 

max(x) 

Mini-

mal 

min(x) 

Economic 

1.1 (6.2)1 Contribu-

tion of forest sector 

to GDP 

% 2015 2.43 3.1 0.6 73.2 

1.2 (6.3) Net entre-

preneurial revenue 
€/ha 2011 37.3 176 0 21.2 

1.3 (3.3) Value of 

marketed non-wood 

forest goods 

€/ha 2015 3.8 66 0 5.8 

1.4 (3.4) Value of 

marketed services 

on forests 

€/ha 2015 0.3 6.1 0 4.9 

1.5 (3.2) Ratio: value 

of marketed round-

wood / growing 

stock 

€/1000

m3 
2015 510 931 254 37.8 

1.6 (6.4) Investment 

in forests and for-

estry 

€/ha 2015 19.7 117 2 15.4 

1.7 (6.8) Net import 

as per cent of con-

sumption 

% 2015 -16.8 -71 66 60.4 

1.8 (6.9) Share of en-

ergy from wood 
% 2020 62.8 51 4 100 

in energy produc-

tion 
      

On average      39.8 

Ecological 

2.1 (1.1) Annual 

change in forest area 
% 2010-2020 0.1 0.21 -0.21 73.8 

2.2 (1.2) Annual 

change in growing 

stock 

m3/ha 2010-2020 1.3 3.1 -1.1 57.1 

2.3 (1.3) Per cent of 

even- aged forest in 

regeneration phase 

% 2015 18.4 20 0 92.0 

2.4 (1.4) Annual 

change in total liv-

ing carbon stock 

% 2010-2020 1.4 2.1 -1.1 78.1 

2.5 (2.1) Deposition 

and concentration of 

air pollution in for-

est 

ND ND ND ND ND ND 

2.6 (2.2) C/N index index 2015 13.5 20.7 10.9 26.5 

2.7 (2.3) Per cent of 

sample trees in de-

foliation classes 

2+3+4 

% 2019 19.2 8 81 84.7 

2.8 (2.4) Share of for-

ests damaged (exc. 

Fire) 

% 2015 0.1 1.0 13 100 



 

 

2.9 Forest land deg-

radation (2.5) 
ND ND ND ND ND ND 

2.10 (3.1) Ratio: 

felling/net annual 

increment 

% 2015 70.3 0 101 30.4 

2.11 (4.1) Share of 

single species stands 
% 2015 14.7 14 71 98.8 

2.12 (4.2) Share of 

natural regeneration 
% 2015 45.4 96 14 38.3 

2.13 (4.3) Share of 

plantations 
% 2020 0.0 0.9 76 100.0 

2.14 (4.4) Share of 

introduced species 
% 2020 0.1 0.19 46 100.0 

2.15 (4.5) Value of 

deadwood 
m3/ha 2015 22.8 16 6 100.0 

2.16 (4.6) Number of 

population for ge-

netic conservation 

num-

ber/mil-

lion ha 

2020 60 620 0 9.7 

2.17 (4.7) Forest 

patches separated 

by non-wood forest 

land 

% 2018 13.1 41.5 1.2 29.5 

2.18 (4.8) Number of 

threatened tree spe-

cies 

num-

ber/mil-

lion ha 

2015 17.4 0 96 81.9 

2.19 (4.9) Area pro-

tected 
% 2020 16.1 21 14 30.0 

2.20 (4.10) Occur-

rence of common 

breeding bird spe-

cies related to forest 

ecosystem 

ND ND ND ND ND ND 

2.21 (5.1) Share of 

protective forests 
% 2020 9.9 53.2 0 18.6 

On average      63.9 

Social 

3.1 (3.5) Percentage 

of forest under man-

agement plan or 

equivalent 

% 2020 100 100 0 100.0 

3.2 (6.1) Share of pri-

vate forests 
% 2015 38.4 0 84.8 54.7 

3.3 (6.5) Forest sec-

tor labour force as 

per cent of popula-

tion 

% 2015 1.4 1.31 0.19 100 

3.4 (6.6) Non-fatal 

accident per 1000 

workers 

number 2015 2.8 4.9 36 100 

3.5 (6.10) Annual 

visits per hectare 

vis-

its/ha 
2011 61.5 501 49 2.5 

3.6 (6.7) Consump-

tion of wood prod-

ucts (roundwood 

equivalent) per head 

m3 2015 2.0 3.0 0.44 60.9 

On average      69.7 

Total average      57.8 



 

 

1 Indicators numbering according [17] 88 
ND – No data 89 

Lowest assessment of economic function results in income from wood, non-wood products and forest services. Lithua- 90 

nian forestry outputs are the lowest in the Baltic and Central-Eastern Europe countries (Table 2). The highest rated 91 

economic indicators: 1.1 Contribution of forest sector to GDP and 1.7 Net import as per cent of consumption.  92 

Table 2. The outputs of forestry and connected secondary activities in Baltic and Central-East Europe countries at 2016- 93 

2018 (Eurostat data) 94 

Countries 
Output, €/ha 

2016 2017 2018 An average 

Estonia 278.7 289.6 367.3 311.9 

Latvia 290.8 306.0 416.1 337.6 

Lithuania 195.4 216.6 261.0 224.4 

Romania 330.5 320.5 422,4 357.8 

Czech Republic 933.0 1017.5 1061.9 1004.1 

Hungary 244.0 257.0 274.7 258.6 

Poland 538.3 590.0 592.5 573.6 

Slovakia 649.4 680.0 616.7 648.7 

The higher assessment of ecological functions results positive changes in growing stock and biomass carbon, absence 95 

of forest plantations, a large amounts of dead wood, lower share of single species stands, small proportion of introduced 96 

tree species. Lowest assessed ecological indicators: share of protected and protective forests, number of population for 97 

genetic conservation. The highest assessment of social forests functions leads indicators: forest share with forest man- 98 

agement plans, the percentage of the forest sector labour force in the population and the low number of accidents. 99 

Lowest assessed the social indicator-annual visits per hectare for recreation. 100 

Forests economic, ecological and social functions are unbalanced. In the SFM overall index (57.8%), economic functions 101 

accounts for 23.0%, ecological functions for 36.8%, and social functions for 40.2%. In order to achieve the balance of 102 

Lithuanian forest function groups all forest function groups (economic, ecological and social) should be encouraged 103 

especially economic. 104 

4. Discussion 105 

There are no possibilities to compare the results of this study with other analogous studies, because the studies on 106 

balancing of forest functions is not available in Lithuania and not only. 107 

Lithuanian and other European countries SFM is assessed in the State of Europe’s Forests reports. European SFM criteria 108 

and indicators are applied. Lithuanian forest authorities periodically provided initial data for these assessments. Five 109 

State of Europe’s Forest reports have been published. In the year of 2003, the report presented the SFM indicator values 110 

of each European country, grouped according to SFM criteria [14]. In the year 2007, the indicators in the report were 111 

still grouped according to six European regions (Central Europe, East Europe, Nordic Baltic, North West Europe, South 112 

East Europe, South West Europe) and established trends since 1990 [15]. The most detailed assessment of European 113 

Forest SFM were carried out in 2011. In addition to describing the states and trends for the quantitative and qualitative 114 

indicators the State of Europe’s Forest 2011 report assesses progress towards SFM in Europe. For this purpose a new 115 

experimental method has been used. For each indicator, the official data supplied by countries were assessed on a scale 116 

from one to five, using objective and transparent parameters and thresholds. These results were combined to provide 117 

assessments at the level of six countries groups. For most country groups and indicators, the assessment shows a bal- 118 

anced and generally satisfactory situation. Almost all the assessments at the level of criteria and country groups are 119 

satisfactory, at the level 3 and 4. The data and method are not yet suitable to assess individual countries or to provide a 120 

single overall assessment for sustainability [16]. However, the assessment experiment was not expanded, and in 2015 121 

and 2020 State of Europe’s Forests reports focused only on describing state and trends of indicators.   122 

The application of the SFM criteria and indicators reveal gaps in the supply data. The following challenges have been 123 

identified in the Forest Europe process: the lack data, weak data, difficult to harmonize the definition, expensive data 124 

collection, lack of meaningful information [27]. Lithuania has a wealth of data on forest areas and wood resources. 125 



 

 

However, there is a lack of statistical data on forests services, non-wood products, recreation in forests, forest economy. 126 

Some indicators on Lithuanian forest management were still missing from analysis of State of European forests in 2020 127 

[17]. E. g., annual visits in the forest, investment in forests and forestry, income factor and net entrepreneurial revenue. 128 

European criteria and indicators not fully take into account of the specificities of individual countries. For example, the 129 

indicators “Export round-wood” and ”The share of associated private forest owners” would be important for the as- 130 

sessment of Lithuanian SFM. High export of roundwood in Lithuania (20-30%) has a negative impact on the country’s 131 

economy. There is in Lithuania the unresolved problem of association and cooperation of several hundred thousand 132 

private forest owners. These and some other important indicators for the assessment of SFM are not included in the 133 

European list.  134 

Threshold is an important task in assessing SFM. Only in the SoEF 2011 Report were experimental thresholds used in 135 

the Forest Europe. They were not applied later in 2015 and 2020. SFM thresholds values for Lithuania forests have do 136 

not exist either.  137 

Debatable is the weighting of criteria and indicators in the calculation of the indexes of SFM. This question was exten- 138 

sively analysed in the early stages of developing the SFM methodology [20-21]. The main approaches to designing 139 

weights include equal weights, mathematical weights, expert weights, and subjective weights [28]. Due to the difficulty 140 

and uncertainty in determining weighting factors based on experts’ opinion, equal weighting was suggested [18]. Equal 141 

weighting was used in methodology of the Europe Sustainable Development Report 2020. Equal weights were therefore 142 

retained and countered as the most suitable option [19]. European SFM assessments also do not assess the significance 143 

of criteria and indicators [13-17]. 144 

The methodology of Forest Europe aims to provide policy and decision makers and stakeholders with updated infor- 145 

mation on the status and trends in forest and SFM in Europe. The current State of Europe forests assessment system 146 

cannot perform assessment of the SFM and forest functions balance of each country due to informational and method- 147 

ological problems. Therefore, individual assessment of each country based on the common principles of European SFM 148 

assessment are required, taking into account the peculiarities of their forest management. This study develops method- 149 

ology for assessing the SFM on the country level by supplementing it with assessment the balance of forest function 150 

groups.  151 

The assessments of Lithuanian SFM in this study raise problems for further research into the development of Lithuanian 152 

national SFM monitoring system: adaptation of European SFM criteria and indicators on Lithuanian conditions, statis- 153 

tics of actual values of indicators, threshold values, assessment procedures, assessment of forest functions balance. 154 

5. Conclusions 155 

Lithuanian forests economic, ecological and social functions are unbalanced. The lowest assessed forests economic func- 156 

tions (index 39.8%), more was ecological (index 63.9%) and mostly was social (index 69.7%). In the SFM overall index, 157 

economic functions accounts for 23.0%,ecological functions for 36.8%, and social functions for 40.2%.Lovest assessment 158 

of economic function  results in income from wood, non-wood products and forest services. Lithuanian forestry and 159 

connected secondary activities outputs (€/ha) is the lowest in the Baltic and Central-Eastern Europe countries. The 160 

higher assessment of ecological functions results positive changes in growing stock and biomass carbon, absence of 161 

forest plantations, a large amount of deadwood, lower share of single species stands, small proportion of introduced 162 

tree species. Lowest assessed ecological indicators: share of protected and protective forests, number of population for 163 

genetic conservation. The highest assessment of social forest functions leads to forest share with forest management 164 

plans, the percentage of the forest sector labour force in the population, and the low number of accidents. Lowest as- 165 

sessed the social indicator- annual visits per hectare. 166 

When evaluating the conclusions of the study on the unbalance of the Lithuanian SFM, it is necessary to take into ac- 167 

count the fact that the European list of indicators does not fully take into account the specifics of Lithuanian forests. 168 

There are no threshold values for indicators adapted to Lithuania, no statistics for some indicators actual values. The 169 

assessments of Lithuanian SFM in this study raise problems for further research into the development of Lithuanian 170 

national SFM monitoring system: adaptation of European SFM criteria and indicators on Lithuanian conditions, statis- 171 

tics of actual values of indicators, threshold values, assessment procedures, assessment of forest functions balance. 172 

Author Contributions: This research article is the result of a collaboration of the first contributing authors. These authors contributed 173 
to the conceptualization of the paper. S.M. wrote the original draft, and a draft was revised and edited by D.L. Both authors have 174 
read and agreed to the published version of the manuscript. 175 

Funding: This research was supported by the Lithuanian Research Centre for Agriculture and Forestry’s long-term program “Sus- 176 
tainable forestry and global changes, 2022–2026”. 177 

Conflicts of Interest: The authors declare no conflict of interest.  178 



 

 

References 179 

1. EC (European Commission). A new EU Forest Strategy: for forest and forest based sector. Communication from the Euro- 180 
pean Commission 2013, 20.09.2013. Brussels. Available online: https://eur-lex.europa.eu/resource.html?uri=cellar:21b27c38-21fb- 181 
11e3-8d1c-01aa75ed71a1.0022.01/DOC_1&format=PDF (accessed on 24 February 2022). 182 
2. MCPFE (Ministerial Conference on the Protection of Forests in Europe). General Guidelines for the Sustainable Management 183 
of Forests in Europe. Resolution H1. Second MCPFE 16-17 June 1993, Helsinki, Finland. Available online: https://www.fores- 184 
teurope.org/docs/MC/MC_helsinki_resolutionH1.pdf (accessed on 24 February 2022). 185 
3. DeFries, R. S.; Foley, J. A. and Asner, G. P. Land-use choices: balancing human needs and ecosystem function. Frontiers in 186 
Ecology and the Environment 2004, 2(1), 249-257. Available online: https://doi/org/10.1890/1540- 187 
9295(2004)002[0249:LCBHNA]2.0.CO;2 (accessed on 24 February 2022). 188 
4. World Bank. Sustaining Forest and Livelihoods in a Changing World. 2013. Available online: 189 
https://www.worldbank.org/en/news/feature/2013/01/29/sustaining-forests-livelihoods-changing-world (accessed on 24 February 190 
2022). 191 
5. NFLC (National Forest Learning Centre). Finding the Balance in Forest Management. The stories behind our trees. Hobart, 192 
Australia, 2013. Available online: https://www.forest-education.com/wp-content/uploads/2017/07/balance_in_managemen- 193 
tall_sml_0.pdf (accessed on 24 February 2022). 194 
6. Cantiani, M.G.; Geitner, C.; Haida, C.; Maino, F.; Tattoni, C.; Vettorato, D.; Ciolli, M. Balancing Economic Development and 195 
Environmental Conservation for a New Governance of Alpine Areas. Sustainability 2016, 8, 802. https://doi.org/10.3390/su8080802 196 
(accessed on 24 February 2022). 197 
7. EASAC (European Academies Science Advisory Council). Multi-functionality and Sustainability in the European Union’s 198 
forests. EASAC report 32, 2017. Available online: https://easac.unixos.de/fileadmin/PDF_s/reports_statements/Forests/EASAC_For- 199 
ests_web_complete.pdf (accessed on 24 February 2022). 200 
8. Lahey, W. An Independent Review of Forest Practices in Nova Scotia. Technical project. Halifax, Nova Scotia, Canada, 2018. 201 
Available online: https://novascotia.ca/natr/forestry/forest_review/Lahey_FP_Review_Report_ExecSummary.pdf 202 
9. Jenkins, M. and Schaap, B. Forest Ecosystem Services. Background Study for the thirteenth session of the UN Forum on For- 203 
ests, 2018. Available online: https://www.un.org/esa/forests/wp-content/uploads/2018/05/UNFF13_BkgdStudy_For- 204 
estsEcoServices.pdf 205 
10. Forest Europe. Marusakova, L. and Sallmannshofer, M. eds. Human Health and Sustainable Forest Management, Bratislava, 206 
2019. Available online: https://foresteurope.org/wp-content/uploads/2017/08/Forest_book_final_WEBpdf.pdf 207 
11. Krumm, F.; Schuck, A. and Rigling, A. eds. How to balance forestry and biodiversity conservation. A view across Europe. 208 
European Forest Institute, Swiss Federal Institute for Forest, Snow and Landscape Research, 2020. Available online: 209 
https://www.dora.lib4ri.ch/wsl/islandora/object/wsl:25581 210 
12. Taylor, K. Hackles raised over “unbalanced” forest policy ahead of EU Ministerial meeting. Euractive. Report to EU Forest 211 
Strategy. Last modified November 25, 2021. Available online: https://www.euractiv.com/section/energy-envonment/news/hackles- 212 
raised-over-unbalanced-forest-policy-ahead-of-eu-ministerial-meeting/ (accessed December 21, 2021). 213 
13. Forest Europe. Report on State of Europe’s Forests 2015. Available online: https://www.foresteurope.org/docs/full- 214 
soef2015.pdf 215 
14. Forest Europe. Report on State of Europe’s Forests 2003. Available online: https://www.foresteurope.org/documentos/for- 216 
ests_2003.pdf 217 
15. Forest Europe. Report on State of Europe’s Forests 2007. Available online: https://www.foresteurope.org/documen- 218 
tos/state_of_europes_forests_2007.pdf 219 
16. Forest Europe. Report on State of Europe’s Forests 2011. Available online: https://www.foresteurope.org/documen- 220 
tos/State_of_Europes_Forests_2011_Report_Revised_November_2011.pdf 221 
17. Forest Europe. Report on State of Europe’s Forests 2020. Available online: https://foresteurope.org/wp-content/up- 222 
loads/2016/08/SoEF_2020.pdf 223 
18. OECD and JRC (Organization for Economic Co-operation and Development, and Joint Research Centre). Handbook on Con- 224 
structing Composite Indicators: Methodology and User Guide, 2008. Available online: https://www.oecd.org/sdd/42495745.pdf 225 
19. SDSN and IEEP (Sustainable Development Solutions Network and Institute for European Environmental Policy). The 2020 226 
Europe Sustainable Development Report. 2020. Paris and Brussels. Available online: https://s3.amazonaws.com/sustainabledevel- 227 
opment.report/2020/europe_sustainable_development_report_2020.pdf 228 
20. Mendoza, G. A., Hartanto, H., Prabhu, R. and Villanueva, T. Multicriteria and critical threshold value analysis in assessing 229 
sustainable forestry. Journal for Sustainable Forestry 2002, 15(2), 25-62. Available online: https://doi.org/10.1300/J091v15n02_02 230 
21. Carabelli, E., Bigsby, H., Cullen, R. and Peri, P. Measuring sustainable forest management in Tierra del Fuego, Argentina. 231 
Journal of Sustainable Forestry 2007, 24, 85–108. Available online: https://doi.org/10.1300/J091v24n01_05 232 
22. Linser, S. and Hara,O.. Guidelines for Development of a Criteria and Indicators Set for Sustainable Forest Management. 2019. 233 
New York, Geneva. Available online: doi:10.13140/RG.2.2.32430.36168/1 234 

https://eur-lex.europa.eu/resource.html?uri=cellar:21b27c38-21fb-11e3-8d1c-01aa75ed71a1.0022.01/DOC_1&format=PDF
https://eur-lex.europa.eu/resource.html?uri=cellar:21b27c38-21fb-11e3-8d1c-01aa75ed71a1.0022.01/DOC_1&format=PDF
https://www.foresteurope.org/docs/MC/MC_helsinki_resolutionH1.pdf
https://www.foresteurope.org/docs/MC/MC_helsinki_resolutionH1.pdf
https://doi/org/10.1890/1540-9295(2004)002%5b0249:LCBHNA%5d2.0.CO;2
https://doi/org/10.1890/1540-9295(2004)002%5b0249:LCBHNA%5d2.0.CO;2
https://www.worldbank.org/en/news/feature/2013/01/29/sustaining-forests-livelihoods-changing-world
https://www.forest-education.com/wp-content/uploads/2017/07/balance_in_managementall_sml_0.pdf
https://www.forest-education.com/wp-content/uploads/2017/07/balance_in_managementall_sml_0.pdf
https://easac.unixos.de/fileadmin/PDF_s/reports_statements/Forests/EASAC_Forests_web_complete.pdf
https://easac.unixos.de/fileadmin/PDF_s/reports_statements/Forests/EASAC_Forests_web_complete.pdf
https://novascotia.ca/natr/forestry/forest_review/Lahey_FP_Review_Report_ExecSummary.pdf
https://www.un.org/esa/forests/wp-content/uploads/2018/05/UNFF13_BkgdStudy_ForestsEcoServices.pdf
https://www.un.org/esa/forests/wp-content/uploads/2018/05/UNFF13_BkgdStudy_ForestsEcoServices.pdf
https://foresteurope.org/wp-content/uploads/2017/08/Forest_book_final_WEBpdf.pdf
https://www.dora.lib4ri.ch/wsl/islandora/object/wsl:25581
https://www.euractiv.com/section/energy-envonment/news/hackles-raised-over-unbalanced-forest-policy-ahead-of-eu-ministerial-meeting/
https://www.euractiv.com/section/energy-envonment/news/hackles-raised-over-unbalanced-forest-policy-ahead-of-eu-ministerial-meeting/
https://www.foresteurope.org/docs/fullsoef2015.pdf
https://www.foresteurope.org/docs/fullsoef2015.pdf
https://www.foresteurope.org/documentos/forests_2003.pdf
https://www.foresteurope.org/documentos/forests_2003.pdf
https://www.foresteurope.org/documentos/state_of_europes_forests_2007.pdf
https://www.foresteurope.org/documentos/state_of_europes_forests_2007.pdf
https://www.foresteurope.org/documentos/State_of_Europes_Forests_2011_Report_Revised_November_2011.pdf
https://www.foresteurope.org/documentos/State_of_Europes_Forests_2011_Report_Revised_November_2011.pdf
https://foresteurope.org/wp-content/uploads/2016/08/SoEF_2020.pdf
https://foresteurope.org/wp-content/uploads/2016/08/SoEF_2020.pdf
https://www.oecd.org/sdd/42495745.pdf
https://s3.amazonaws.com/sustainabledevelopment.report/2020/europe_sustainable_development_report_2020.pdf
https://s3.amazonaws.com/sustainabledevelopment.report/2020/europe_sustainable_development_report_2020.pdf
https://doi.org/10.1300/J091v15n02_02
https://doi.org/10.1300/J091v24n01_05
http://dx.doi.org/10.13140/RG.2.2.32430.36168/1


 

 

23. Sachs, J., Schmidt-Traub, G., Kroll, C., Lafortune, G., Fuller, G. and F. Woelm. The Sustainable Development Goals and 235 
COVID-19. Sustainable Development Report 2020. Cambridge University Press. Cambridge, UK. Available online: 236 
https://sdgindex.org/reports/sustainable-development-report-2020/ 237 
24. Bull, G., Schwab, O. and Jayasinghe, P. Economic indicators and their use in sustainable forest management. BC Journal of 238 
Ecosystems and Management 2007, 8(2), 37–45. Available online: https://jem-online.org/index.php/jem/article/view/511 239 
25. Kotwal, P. C., Omprakash, M. D., Gairola, S. and Dugaya, D. Ecological indicators: Imperative to sustainable forest manage- 240 
ment. Ecological indicators 2008, 8(1), 104-107. Available online: https://doi.org/10.1016/j.ecolind.2007.01.004 241 
26. Harshaw, H. W., Sheppard, S. R. J. and Lewis, J. L. A review and synthesis of social indicators for sustainable forest manage- 242 
ment. Journal of Ecosystems and Management 2007, 8(2), 17–36. Available online: http://www.forrex.org/publica- 243 
tions/jem/ISS41/vol8_no2_art2.pdf 244 
27. Parviainen J. The Pan-European Set of C & I for SFM. Where we are? Workshop on the Updating the Pan-European Indica- 245 
tors for SFM, Madrid, 27-29 April 2015. Available online: http://www.foresteurope.org/site/default/files/WKS_UOI_Ses- 246 
sion1_CIset_Parviainen.pdf 247 
28. MRU (Mykolas Riomeris University). Gyvenimo Kokybės Matavimo Rodiklių Sistema ir Vertinimo Modelis [Quality of Life 248 
Measurement Indicators System and Assessment Model]. Mokslo Studija. Mykolo Riomerio Universitetas. 2015. Vilnius, Lietuva. 249 
Available online: https://etalpykla.lituanistikadb.lt/object/LT-LDB-0001:J.04~2015~1591874142035/J.04~2015~1591874142035.pdf 250 

https://sdgindex.org/reports/sustainable-development-report-2020/
https://jem-online.org/index.php/jem/article/view/511
https://doi.org/10.1016/j.ecolind.2007.01.004
http://www.forrex.org/publications/jem/ISS41/vol8_no2_art2.pdf
http://www.forrex.org/publications/jem/ISS41/vol8_no2_art2.pdf
http://www.foresteurope.org/site/default/files/WKS_UOI_Session1_CIset_Parviainen.pdf
http://www.foresteurope.org/site/default/files/WKS_UOI_Session1_CIset_Parviainen.pdf
https://etalpykla.lituanistikadb.lt/object/LT-LDB-0001:J.04~2015~1591874142035/J.04~2015~1591874142035.pdf

