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Background and Purpose: Sustainability, sustainable development and sustainable forest management are terms that are 
commonly, and interchangeably used in the forest industry, however their meaning take on different connotations, relative to 
varying subject matter. The aim of this paper is to look at these terms in a more comprehensive way, relative to the current 
ideology of sustainability in forestry.
Materials and Methods: This paper applies a literature review of the concepts of: i) sustainable development; ii) sustainable 
forest management; and iii) economic and non-economic valuation. The concepts are viewed through a historical dimension 
of shifting paradigms, originating from production- to service-based forestry. Values are discussed through a review of general 
value theory and spatial, cultural and temporal differences in valuation. Along the evolution of these concepts, we discuss 
their applicability as frameworks to develop operational guidelines for forest management, relative to the multi-functionality 
of forests.
Results and Conclusions: Potential discrepancies between the conceptual origins of sustainable development and sustainable 
forest management are highlighted, relative to how they have been interpreted and diffused as new perceptions on 
forest value for the human society. We infer the current paradigm may not reflect the various dimensions adequately as 
its implementation is likely to be more related to the distribution of power between stakeholders, rather than the value 
stakeholders’ place on the various forest attributes.  
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INTRODUCTION

The use of the term sustainability to describe 
environmental, social or development issues presumes 
some shared understanding of the significance and 
application of the term, and what it is referring to. For 
instance, the term sustainability can be associated with 
sustained economic development, continued profitability 
or with the dynamic resilience of a system to reorganise 
and continue after a shock. Earlier uses of the term can be 
linked to the concept of ‘maximum sustained yield’ [1] in 
the field of natural resource management, a term used in 
calculating the use of renewable resources like timber or 
fisheries. 

Since the Brundtland Commission1 first defined 
sustainable development (SD), the term ‘SD’ has entered 
the lexicon of research and in economic, environmental 
and social policies. SD as defined by the Brundtland 
Commission in 1987 is “the development that meets the 
needs of the present without compromising the ability 
of future generations to meet their own needs” [2]. The 
ideology of Sustainable Forest Management (SFM) is 
frequently based on the same principles and is for instance 
defined in 1993 by the Ministerial Conference for the 
Protection of Forests in Europe as: “The stewardship and 
use of forests and forest lands in a way, and at a rate, that 
maintains their biodiversity, productivity, regeneration 
capacity, vitality and their potential to fulfil, now and in the 
future, relevant ecological, economic and social functions, 
at local, national, and global levels, and that does not cause 
damage to other ecosystems” [3]. 

The activities of the Brundtland Commission 
contributed to the convening of the 1992 Earth Summit 
in Rio de Janeiro, Brazil which played a crucial role in 
promoting the ideology of SFM under the Commission’s 
framework of SD [4]. The United Nations Conference on 
Environment and Development (UNCED) final report [5] 
includes  a ‘Non-Legally Binding Authoritative Statement 
of Principles for a Global Consensus on the Management, 
Conservation and Sustainable Development of All Types of 
Forests’, which infers recommendations to further define 
forest management principles. Inter alia, it states that 
forestry issues and opportunities should be examined in a 
holistic and balanced manner within the overall context of 
environment and development, taking into consideration 
the multiple functions and uses of forests, including 
traditional uses, and the likely economic and social stress 
when these uses are constrained or restricted, as well as 
the potential for development that SFM can offer. All types 
of forests resources and forest lands should be sustainably 
managed to meet the social, economic, ecological, cultural 
and spiritual needs of present and future generations. 
These need to include forest products and services 
such as wood and non-wood products (as water, food, 
fodder, medicine, fuel, shelter, employment, recreation, 
habitats for wildlife, landscape diversity, carbon sinks 

and reservoirs), and measures should be taken to protect 
forests against harmful effects of pollution, including air-
borne pollution, fires, pests and diseases, in order to 
maintain their full multiple value [5].

The acknowledgement and recognition of multiple 
forest services or functions that forests provide, besides 
timber, is still relatively new. In the 18th Century, high rates 
of deforestation were occurring in Central Europe due to 
the overuse of forests for commercial timber production 
and for extending agricultural land [6]. However, in order 
to regulate forest utilisation in a way to ensure wood 
availability for future generations, the German landlord 
Hans Carlo von Carlowitz formulated the rule to take only 
as much timber off the woods as would regrow in one 
generation [7]. Other forest services or functions such as 
forest regeneration or the provision of clean air have only 
been relatively recently integrated into the concept of 
SFM. As such, the way forests are valued by professional 
forest managers and for society as a whole is continuously 
evolving, with noticeable national and regional differences. 
The process of creating a shared understanding or 
meaning of what makes a forest sustainable is continually 
developing [8].

DOES SUSTAINABLE FOREST MANAGEMENT 
DEPEND ON THE VALUES A SOCIETY HOLDS?

In Europe, SFM is defined as a forest management 
practice that should fulfil the demands of society, both 
now and in the future [9]. A recognition of changes in the 
relationship between society and forests has led European 
ministers to call for a greater dialogue between the forestry 
sector and society in Europe. This was one of the main 
themes expressed in the Ministerial Conference for the 
Protection of Forests in Europe (MCPFE) Resolution L1 
‘People, Forests and Society’, signed in Lisbon in 1998. The 
relationship between society and forests is well recognized 
by this MCPFE process and is reflected in the Vienna 
Declaration signed by European Community in 2003, which 
states as Resolution V1 ‘Preserving and Enhancing the 
Social and Cultural Dimensions of SFM in Europe’. However, 
in a review of surveys carried out by Rametsteiner against 
various countries in Europe [9], the results showed that 
only one quarter of Europeans are satisfied with the status 
of their forest regarding health and vitality, biological 
diversity and forest area.

Attempts at fairly and equitably representing forest 
users‘ diversified views poses great challenges for forest 
managers and policy makers alike, because the expectation 
of the public, and the various uses of forests relative to  
their needs is changing over time, and differs amongst 
regions [9]. As part of the theoretical framework of SD, on 
which SFM is based, environmental policies incorporating 
SFM take environmental, social, and economic components 
into consideration in their development. However, 

1 - The Commission is formally known as the World Commission on Environment and Development (WCED) of the United Nations. It was 
formed and led with the aim to highlight the importance of sustainability among the members of UN. Its four year work concluded in defining 
the term “sustainable development” and publishing its famous report Our Common Future which is also known as the Brundtland Report.
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this concept fails to provide a practical framework for 
interpreting and applying this concept in decision-making 
and implementation of the concept [10]. For example, 
the prioritization of forest use and how different groups 
of society would like to use forest land, depends on the 
economic, social and environmental awareness and values 
they hold  [11]. For instance, many Europeans tend to 
oppose forestry measures that disregard nature, except 
when compensation measures are taking place, e.g. tree 
felling is only accepted in combination with afforestation 
[9].

People value forests for a wide range of reasons and 
receive benefits from them in various ways, both in the 
form of tangible and intangible benefits, which had not, 
until recently, been taken into account [12]. ‘Sustaining’ 
existing (and future) benefits from the forests is complex 
as multiple benefits create multiple values, but many 
of these do not have a market value in economic terms, 
i.e., the price of biodiversity [13-15]. The transformation 
of values to concepts is also complicated by differences 
in spatial, temporal and socio-cultural value perceptions. 
Valuing forests and their underlying provision of ecosystem 
service is multi-dimensional as it covers multiple genetic 
resources, species, different adaptations, habitats and 
ecosystems [16]. All these dimensions of biodiversity 
are tightly interconnected, affecting the state, stability, 
and productivity of the ecosystem as well as ecosystem 
services [17], thereby making biodiversity not only an 
ecological, but also a social and economic issue [18]. As 
Rametsteiner‘s survey in Germany [9] showed, only a 
few survey respondents knew the concept of SFM, even 
though e.g. in Germany the number of people who know 
the concept increased considerably from 1997 to 2003. 
Despite that, more than 50% of the Europeans think that 
the principles of SFM are actually not practiced in Europe 
[9]. This gap of information should be closed through 
targeted education programs, and the cause of such a 
perception should be assessed and dealt with if necessary.

Values and Sustainability
The current conceptualisation of SD can be interpreted 

as a reflection of multiple values. Value, although a 
broad term, is considered a part of the underlying 
conceptualisation, which is fundamental to translating a 
broad concept like sustainability into long-term, policy 
objectives [19]. The values that are embodied within the 
concept (e.g., resource protection) are shifting in their 
importance in the development of policies some have 
taken precedence over others which were previously held 
as more important, which are not always reflected in the 
behaviours by all actors.

For example, forest management was traditionally 
based on principles for sustained yields in timber 
production. As underlined by Spears [20], the shortcomings 
of this approach included ignorance towards non-wood 
values and uses. The recognition of other non-timber 
values, and also, during recent decades, social and 
ecological values have given rise to broader concepts used 
in policy-making and research. This concept is, thus, a 
reflection of the shifting values of a society which, although 

seeking consensus on subjective values (e.g. income, 
biodiversity, carbon sequestration), is constantly changing.

In addition, everyday decision-making in forest mana-
gement is based on long-term objectives (i.e. needs), in-
stitutional (i.e. policy goals) and situational aspects (i.e. 
timber market). Building capacity to achieve these desired 
needs has a dynamic influence on some of these aspects 
as capacity can be enhanced, for instance, through the 
establishment of associations or civil society organizations 
with various interest groups. Within this line of thinking, 
several theories (e.g. Logic of Collective Action) have been 
built which outline the importance of increasing power 
to pursue common objectives held by the wider group 
[21]. Since different interest groups, i.e., forest owners, 
processing industry, energy industry etc. have different 
values and needs, there is a need for consensus about what 
will go into policy and how.

For the aim of sustainability to bridge the gap 
between economic development and socio-environmental 
interconnectivity [2], a clear understanding of what it 
actually means has yet to be seen in practice, as the 
concept itself is broadly used in the political spectrum 
[18]. As noted by Mansfield [22], much of the discussion 
over what sustainability is, or is not, takes place in political 
arenas. How sustainability is used to frame environmental 
or socio-economic issues and is shaped by political relations 
and reflects a highly normative stance of deciding what is 
or is not desirable, meaning what should be sustained.

The values related to the concept of SD have been 
broadened into a new, wider paradigm which seeks to create 
a response to societal concerns on the processes of current 
production and consumption versus the future of the 
planet. On the one hand, there is some consensus around 
the implementation of the concept while, on the other 
hand, there is great indecision in the values themselves. 
A crucial reflection is needed on the representation of 
needs in the current definition of sustainability, i.e., whose 
needs are being reflected and how are certain needs are 
prioritised over others? Secondly, although there is an 
acknowledgement of different values in society, and in-
between different stakeholders, there are no mechanisms 
to objectively and weigh them to reflect the various 
views of society. This can contribute to the difficulty in 
equitable policy development, which inequitably favours 
particular groups of society. The application of a singular 
definition of sustainability in policy practice is reflective of 
the theoretical and ontological assumptions of the actors 
involved in their development. Hence, it is important to 
address power relations and their balance in the structure 
of implicit and explicit values.

Evolution and Change of Values
Social and economic development in recent 

decades has influenced human values, likely due to the 
interdependency, changeability and influence of the 
social experience [23]. Forest values differ on a local scale 
because physical, geographical, institutional, or historical 
configurations differ [24]. However, forest policies and the 
governance of forest use are being increasingly organised 
at a global level, overlooking an optimisation on the local 
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scale, which takes into consideration differentiated local 
contexts [25, 26]. People generally judge forest use in their 
own country as better than in other countries [9], which 
might indicate a strong sense of place that, in turn, can be 
considered a local cultural value provided by the forest. This 
sense of place has an influence on people‘s beliefs/values, 
and what is valued on a local scale, relative to the physical 
distance between the forest and people.

Taking into account the changes of the social and 
economic environment throughout human history, should 
be considered when assessing the drivers or influences 
over social normative values. Through history, forests have 
been constantly impacted by anthropogenic changes to the 
landscape, where past decisions on forest management 
can influence present management. Up to the beginning of 
the 20th Century, European forests have been exploited for 
mining, charcoal production, and shipbuilding. Large areas 
of forest have been transformed into agricultural land and 
livestock graze [27].

More recently, European studies indicate an increasing 
awareness of ecological issues [9]. This includes also a public 
acceptance towards allowing large predators like wolf and 
lynx to live in natural habitats [9]. Even though broad empirical 
studies are mixed, regarding the perception of general public 
on the SFM options, several regional studies have indicated 
that people generally prefer mixed stands with native species 
over monocultures of non-native species [9]. In Scandinavia, 
for instance, public preferences for forest structures have 
changed in recent decades and moved towards preferences 
for more wild structures as people are becoming more 
conscious of the variety ecosystem services provided 
by forests besides timber production e.g. an increasing 
importance for the role of fallen trunks for biodiversity [28]. A 
study on French forests showed that the main consideration 
for forest roles is changing over time, with natural habitat 
and leisure becoming more important, and wood production 
decreasing in importance [29].

Besides variation of temporal, spatial and socio-
economic characteristics, values also vary among the social 
groups and different cultures. Edwards et al. [30] claim 
that the recreational value of forest stands are perceived 
differently by different social categories such as age, gender, 
socio-economic group, level of education and profession. 
Furthermore, values on nature perception are closely related 
to cultural identity: Hoyos et al. [31] showed that Basque 
people who have traditionally had a close relation to nature 
would be willing to pay 28-33 percent more for the protection 
of a natural area, than other people from Spain. A comparison 
of surveys from different European countries showed that 
people from Central Europe have mentioned ecological 
functions of forests like biodiversity, carbon sink, protection 
from natural hazards more often as than people in Northern 
and Western Europe, where more direct economic issues 
and multiple forest use were more dominant [9]. Another 
factor influencing people‘s value of forests and sustainability 
depends on how, and if, they physically interact with and 
enter the forest. For instance, data from Austria and Scotland 
suggests that 98 percent of forest visitors use the forest for 
walking, dog-walking, cycling and jogging [30].

The SD concept cannot be limited to an exclusive form 
of implementation. In fact, limiting the concept is a purely 
quantitative development. For example, restricting the 
definition of SD towards reducing environmental impacts 
through technological advancements (i.e., industrial 
logging under an environmental management system) 
does not consider the relationship between the exploited 
environment and local societies and cultures that lost 
benefits provided by the same local resource (e.g., spiritual, 
cultural, economic, aesthetic values, etc.) in the absence of 
the action causing environmental damage. These advances, 
which are commonly described as SD initiatives, undermine 
the multidisciplinary aspect of sustainability that needs to 
be based on qualitative advances of all of its all dimensions 
[2], not just a reduction of current negative environmental 
impacts or a slowdown or reversal of current damaging 
trends.

What is currently occurring in SFM, is the embracing of 
market-based ideology as environmental policy. The trade-
offs generally considered for decision-making frameworks 
for SFM are impacts on the environment as well as economic 
factors such as profitability or sustained yields. Relying on 
market-based instruments such as pollution charges or 
tradable permits requires the consideration of characteristics 
of the environmental resource, and the social, political and 
economic context in which it is being managed. It is difficult 
to define a universal objective for SFM, as forests, society 
and values are in constant dynamic flux. This is reflected by 
the wide range of forest institutions that practice various 
types of SFM, and in ways that the methods and tools 
applied in these systems differ significantly, and they have 
been continuously developing over the time. Questions 
which undoubtedly relate to SFM should be clarified before 
using the concept to frame what is currently occurring in our 
human well-being or natural world. Often the application of 
environmental, social and economic spheres seems to be 
overlooked. To know what is meant by the term sustainable 
or how to apply it to forest management practices is crucial. 
Defining what makes a forest-based system sustainable, 
or not, may help in developing new questions or debates 
which allow recognising the value and normative differences 
of interactions between humans and the environment [22, 
32, 33]. 

Because the forest management is an economic 
activity, it is reflecting also the existing economic accepted 
values. Therefore the paradigm for SFM changed over 
time, from reflecting the values and assumptions of the 
neoclassical economic model which allows an unlimited 
economic growth which was theoretically possible by 
the substitutability of the resources [34] to a more 
reserved paradigm (i.e. Bioeconomy concept), aware of 
the limitations of the ecosystems. Even so, sometimes the 
limited growth capacity of the economic system as restricted 
by the biophysical limits of the Earth is often not taken into 
account [35] leading to challenges for all the stakeholders 
in order to ensure sustainability [36]. The changing needs 
and values of the society are more and more refined ranging 
from forest products to all kind of ecosystems services such 
as recreation or spiritual ones [37].
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Even if past economic policy has made little room 
for the environment as an economic value [38] the 
development of transdisciplinary thinking is currently 
considered to be a must in order to provide the foundation 
for a sustainable future for the forest economy [38, 39]. 
Therefore, it seems that in the last decades there was a shift 
of paradigm concerning sustainability, SD and SFM from a 
unidimensional value perspective to a multidimensional, 
integrative value perspective.

 This means replacing the unique objective of economic 
growth (GDP), typical for neoclassical economics, with 
objectives for human well-being and sustainability, which 
is typical for ecological economics. The reason for this shift 
is due to the fact that the both the general public and the 
policy makers understood that humans without nature 
cannot exist, while nature can exist without humans. 
Sustainability itself became one of the most desired 
social values and it is reflected in all the concepts used by 
policymakers [40].

Due to this perpetual evolution and change of values 
the problem of institutional sustainability arises. This 
institutional sustainability is a value by itself and can 
be addressed by referring to one of two perspectives 
on institutions: 1) they are either considered a set of 
rules, or 2) they are considered a set of roles [41]. Such 
a change, in the institutional dimension of the SFM, is 
reflected for instance in the Convention on Biodiversity 
(CBD) which makes a call to respect, preserve and maintain 
the knowledge, innovations and practices of indigenous 
and local communities, promote their wider application 
with the approval and involvement of communities and 
encourage equitable sharing of benefits from their use 
[42].

In order to ensure this sustainability of the perceived 
forest values, participatory approaches are desired 
and research is developing measurable indicators for 
understanding the perceived values and their changes [43].

Participatory Approaches and Power Relations
Traditional forest actors are still more prominent in 

forest policy than environmental actors [24]. The influence 
of the local community in forest management is rather low 
and tools for a better incorporation of societies‘ values 
into management practices need to be developed. The 
participation process has to be improved with a greater 
role for the social sciences [24]. In a review of surveys from 
different European countries, half of the general public 
mentioned more positive aspects of forests and the other 
half more negative aspects; thereby, the positive ones 
were mainly related to feelings, whereas the negative 
ones seemed less feeling-dominated but rather cognitively 
formed opinions [9]. Furthermore, only a few respondents 
mentioned specific terms related to forest management or 
the forestry sector itself [9]. This might indicate that local 
communities are not aware that forest management is 
actually shaping forests and their character, it seems they 
do not realize that they have the choice to shape forest 
management. 

An open question is about how the culture-dependent 
concept of power is actually present in the current definition 

of sustainability. When talking about politics - defined as 
‘the authoritative allocation of values for a society’ [44] - 
we can assume that certain interest groups, depending on 
the dominating power regime, will have more power than 
others in defining sustainability. Finkelstein [45] defines 
power as the capacity of individual actors to exert their 
will. Willingness is associated with the well-being of the 
individual and thus is related to the values s/he has. There 
are different dimensions of power and [45] outlines four 
dimensions of power – structural power, ownership power, 
expert power and prestige power. However, dimensions 
of power relations differ with geographical context (e.g., 
local, regional and global relations) and vary between 
research disciplines [46].

To enhance the participatory process, it is therefore 
necessary to engage local communities and stakeholder 
more. Interdisciplinary science can help to shape the 
participation process through standardised procedures 
[47]. 

How to Represent the Multi-Dimensional Concept of 
Sustainability

The challenge in integrating society‘s values into forest 
policy could be analysed through a Post Normal Science 
(PNS) framework. This framework is utilised in complex 
situations when urgent decision making is needed, but 
facts are uncertain and values are in dispute [48]. 

Studying policy impacts as well as evaluating policy 
programs are crucial to understand and improve local 
SD [37]. Moving towards SFM, the ecosystem services 
approach is likely to be a suitable instrument to include 
non-market services provided by forests in the valuation 
[49]. Although there has been progress in the development 
of valuation methods for those ecosystem services there 
are still big obstacles to incorporate this approach into 
sustainable policy and practical implementation [50].

A sustainable society cannot be neatly drawn to fit 
into geometric forms, such as a triangle or circular dia-
gram, but a new vision is needed in order to show how 
this system is constantly evolving and making room for 
different dimensions‘ perceived importance in society 
[51]. These elements of what make a sustainable society, 
at any given moment, are never universally agreed upon 
nor fixed. Ideally, society would be capable of increasing 
well-being in an equitable and balanced way in terms of 
resource consumption, neither limiting the economy of 
material inputs nor the expansion into several dimensions 
[52, 53, 54]: these may be numerous and differentiated 
but a complete list of these will never be possible (thus 
presuming there will always be gaps) and points of overlap 
are unavoidable. Such a possible conceptual model can be 
given by a tree-like fractal model (Figure1).

In such a model, each dimension perceived as 
important by society can be represented as a branch 
or root. The importance in society of one dimension 
can increase or decrease, while the dimension itself 
can appear or disappear, as the society is evolving. This 
dynamic depends by the pattern of the values accepted 
by the society at a certain moment in its existence, which 
can obviously vary in time even for the same society [55].
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The environmental space is influencing the society and is 
reciprocally influenced by the society, like in a cybernetic 
system. Such a system is characterised by the feedback 
component which generates changes in the system in order 
to adapt to the changes of the environment. The short term 
existence of the society is not determined by the existence 
of one dimension, but its sustainability is. Considering 
the development of fractal models [56] such an approach 
could prove useful in estimating and integrating different 
dimensions for better and adaptive policies. 

DISCUSSION

Despite its overarching influence, science-practice 
interface should be strengthened [57]. In order to be 
closer to practice, policy makers, who actually depend 
on scientific advice, should be able to combine research 
findings with daily life experiences [24, 57]. However, 
Janse [58] argues that research studies are often in 
forms different from what is required by policy- and 
decision makers. One possible solution may be found in 
a better cooperation and integration of different kinds of 
knowledge and values between scientists, policy makers 
and policy implementation [57 - 59]. Various national and 
international cooperation projects between scientists and 
practitioners have been started supported by policy makers 
(some examples in South Eastern Europe are the following 
projects: FOPER [60], PRIFORT [21], PROFOR [61]). These 
projects are often coordinated by leading scientists and 
also involve young researchers and usually have some 
impact on policy making or policy implementation.

To truly understand values, it is necessary to develop 
indicators which are capable of expressing the various 
values over multiple time periods, for different regions, 
and among different groups. Although we recognise the 
difficulty in defining forest values, it is possible to define a 
time component for them, temporal and spatial limitations 
should be recognised as influential in the changing values 

of any society [51]. As each society holds different values 
which are more influenced by the social, historical cultural 
and economical factors, rather than environmental changes 
[51], the changing values of that sustainability system 
might not be reflecting the environmental considerations 
adequately.

CONCLUSIONS

Enhancing SD and SFM requires a stronger integration 
and application of the knowledge gained from scientific 
study as well as the lessons learned through societal 
transitions. In order to do so, two major weaknesses of 
the current concept of sustainability in forest management 
have been identified: 

i)	 multi-dimensional perspectives of forest 
management need to be enhanced  in order to 
allow for the use of transdisciplinarity  for forest 
management definition and implementation.

ii)	 decision making processes need to be enhanced 
to allow for mechanisms which are more inclusive 
of multiple perspectives since power relations can 
affect an effective participation in such processes.

As forest values are personal in nature, it is difficult 
to create sufficient indicators resulting in subjectivity and 
partiality. In other words, there is a need of enhancing 
the multidimensional perspectives towards a more 
sustainable forest management to encompass multi-
dimensional values, as the dynamic fractal model for the 
society presented in Figure 1. The challenge is not only 
integrating the different needs into the concept of SD, 
but also to understand who actually had power to design 
and to implement the concept. A wholly participative 
process in decision making, including a wider group of 
actors and stakeholders, must go beyond traditional public 
consultations and public-private collaboration in order to 
realize a shared vision of sustainability and implement 
a concept which is capable of recognising the inherent 
power relations embedded within its definition.
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