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What are the issues at stake? 

Sustainable Forest Management (SFM) is a core principle that should guide forest 
policy, planning and management in Europe. SFM encompasses two key defining 
features. First, forests should be managed to deliver a balanced basket of a 
variety of ecosystem goods and services (ES) (e.g., timber production, biodiversity 
conservation, water protection, soil protection, carbon sequestration, recreation). 
Second, forest management should maintain and enhance multiple forest values 
and benefits both now and in the future. As such, SFM calls for an integrated and 
future-oriented management of forest ecosystems (Sotirov et al., 2013, 2014).  

SFM requests thinking about the (far-off) future of meeting multiple societal 
needs in perpetuity. This should be an essential principle in strategic and day-
to-day decision making regarding forest management, planning and policy. 
Thinking about the future is however a very challenging task. If not the only, 
forestry is one of the few economic activities and land use sectors that encounter 
very long time horizons in production and decision making, usually spanning 
several decades and generations (Zivnuska, 1949; Price, 1989). As a consequence, 
forest owners, forest managers and forest policy makers have to make choices 
resulting in outcomes that are delayed not only by weeks, months or years, but 
also by decades and generations. These long time horizons comprise a major 
source of uncertainty, which makes decision making in forest management, 
planning, economy and policy a complex and contested issue (Hoogstra, 2008). 
Furthermore, most of the future conditions and developments are yet unknown 
today. With progressing climate change, increased societal demands for natural 
resources and co-evolving transformations in policy and market framework 
conditions, the past does not provide much evidence for what lies ahead. Hence 
traditional reactive forest policy and management approaches based on past 
experiments and extrapolations do not provide appropriate knowledge and 
effective strategies to anticipate and be prepared for the future. 

How to address the issues at stake?

Over the last few years, a novel and promising practice-oriented approach rooted 
in futures research, forest policy analysis and forest management modelling, 
has been developed and applied in the frame of the EU FP-7 funded project 
INTEGRAL (Sotirov et al., 2013, 2014; Hoogstraa et al. 2015; Trubins 2015). In 
particular, scenario development and backcasting have been combined and 
applied to inform and shape forest management decision-making in the frame 
of uncertain and complex futures. Scenario development and forest modelling 
facilitate the generation of better knowledge about the future. As such, they 
possess an important function in preparing and sensitizing forest managers and 
decision-makers to possible developments that might evolve in the time to come. 
Backcasting focuses on identifying management strategies and policy solutions 
to address the problems that are likely to occur, hence offering a tangible tool to 
shape the future already today (Sotirov et al. 2013, 2014; Box 1).

Participatory backcasting was chosen as a trans-disciplinary scenario technique 
that can address the complex issues concerning the future of SFM in Europe. It 
does so by involving many stakeholders from a variety of different sectors (e.g. 
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forestry, agriculture, nature protection, energy, recreation and tourism, etc.), and 
from different levels of society (e.g. from local forest owners to national and EU policy 
makers). Backcasting can be applied to think about and shape forest management 
within time horizons that can go up to 25 or 50 years ahead depending on the 
chosen desired end-point (Box 2). This adds versatility for thinking about proactive 
strategies to adapt to possible future changes. 

Anticipating and shaping the future: 
the INTEGRAL approach 

The INTEGRAL project combined exploratory scenario approach and backcasting 
in an inter- and trans-disciplinary three-step approach. First, key factors in the 
domains of society, technology, economy, ecology and policy that have today an 
influence on forest management in Europe were identified. Second, exploratory 
scenarios were constructed that consisted of coherent storylines about possible 
(and alternative) developments of influencing factors and their thinkable impacts 
in the future. Third, scenario-specific backcasting were generated starting from the 
same desired end-point (Box 2). 

Looking back from the future scenarios, policy back-casting processes were 
conducted in order to connect future scenarios with the present situation by means 
of participatory processes targeted at actively shaping the future. By backcasting 
the same desired end point in all future scenarios, key future uncertainties could 
be considered and scenario-specific actions generated. This made it possible 
to determine specific policy and management strategies that are needed to 
reach desired end points under each future scenario. This approach also helped 
to compare the developed strategies for different scenarios and thereby study 
the robustness of these strategies (Figure1). Robustness means that a strategy is 
effective under several, if not all, different scenarios (Hallegatte, 2009; Van der Voorn 
et al., 2012; Van Vliet and Kok, 2015).

Box 1: 

Backcasting  “involves working backwards from a particular desired future 
end-point or set of goals to the present, in order to determine the physical 
feasibility of that future and the (policy) measures that would be required 
to reach that point” (Robinson, 2003). 

Exploratory scenarios refer to coherent storylines about different possible 
future developments. 

Normative scenarios focus on working backwards from the future to the 
present time in order to determine how one can realize a desired future 
(Van Vliet and Kok, 2015).

Box 2: 

In the INTEGRAL project, “desired end-point” (DEP) refers to the future 
around the year 2040 in terms of the desired provision of forest ecosys-
tem goods and services (how much of what should be provided). Forest 
ecosystem goods and services included for example timber production, 
biodiversity conservation, carbon sequestration, water protection, soil 
protection, recreation, etc.
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Between May 2014 and April 2015, a series of participatory backcasting process 
were conducted in and for 20 case study areas (forest landscapes) in 10 European 
countries. The case studies were selected to cover a range of characteristics of 
specific forest regions (regarding bio-geographical, socio-economic and political-
institutional features) in Europe on one hand, and the urban (“near city”)-rural 
forest divide on the other hand (Table 1).

The participatory backcasting workshops in all case study areas and countries 
applied the same methodological workflow. The workshops and the analysis were 
structured in the following steps: 

1.	 Normative end point: In a plenary session, the desired future situation 	
	 with all stakeholders, in terms of forest ecosystem goods and services 	
	 (ES), are identified and discussed;

2.	 Scenario-specific obstacles and opportunities: In group sessions (one 	
	 scenario per group), the obstacles and opportunities within that 
	 scenarios that hinder or enhance reaching the desired future end point 	
	 (step 1) are identified and assessed;

3.	 Milestones and interim objectives: In that same group session, the 
	 milestones and interim objectives that need to be achieved in 
	 order to reach the desired end point (future situation of forest ES) 
	 in a specific future scenario are identified and discussed;

2. Future scenarios of forest management 

Figure 1: Integration of exploratory scenarios and backcasting (Kok et al., 2011)
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Table 1: INTEGRAL case studies: clustered by countries, urban/rural divide and forest regions in Europe
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4.	 Actions: In that same group session, the (policy) actions that should be 	
	 implemented to reach or avoid the issue under focus are identified 
	 and assessed;

5.	 Towards robust actions and strategies: In a plenary session, all actions 	
	 defined in the group sessions are compared and those actions that can 	
	 be applied in most (if not all) scenarios are defined as robust actions and 
	 strategies.

In order to develop robust strategies, the participatory backcasting included a mix 
of plenary and group sessions during the participatory backcasting workshops. 
Table 2 provides general information on the workshops held in the different 
INTEGRAL case study areas and countries. The table shows that the number of 
backcasting workshops varied between 1 and 3, with each lasting about 1 day 
(ranging from ½ day to 2 days). 

COUNTRY CASE AREA # of workshops
duration of 

workshop(s)
# of persons

participating in workshop(s)

Netherlands South-East Veluwe 1 1-day 16

Ireland
Newmarket 1 ½-day 10

Western 
Peatland 1 ½-day 8

France Pontenx 1a/1b 1-day/1-day 6/6

Germany
Munich South 1 1½-day 22

Upper Palatinate 1  1½-day 16

Slovakia
Kysuce 1 1-day 14

Podpolanie 1 1-day 9

Lithuania
Suvalkija 1 1-day 11

Zemaitija 1 2- days 6

Italy

Veneto 1 ½-day 9

Etna mountain 1 ½-day 8

Alto Molise 1 ½-day 7

Portugal

Chamusca 1a/1b ½-day/* 10**/20**

Leiria 1a/1b ½-day/* 7**/19**

Vale de Souza 1a/1b ½-day/* 11**/20**

Sweden Swedish cases 2 regional 1-day workshops were held using the CUAR approach, 1 national 
1-day workshop to determine policy actions

Table 2: General information on the backcasting workshops held in the INTEGRAL case study areas
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The INTEGRAL backcasting research phase was a true inter-disciplinary undertaking 
with social and natural scientists working closely together. It was both participatory 
and trans-disciplinary in nature as stakeholders and experts were directly involved 
in the research process. It was innovative in the sense that the methodological 
design used was new for the forest research community.

The present policy brief reports on the main results from the cross-case analysis of 
the 20 backcasting processes carried out throughout Europe within the INTEGRAL 
project. It describes which policy actions can be taken to reach a future in European 
forests that is desired and shared by the stakeholders involved under different 
possible future scenarios. It is the joint result of hard work by many research teams 
and strong involvement of dozens and hundreds of practitioners and stakeholders 
in different European countries.

Results: how, what, and who? 

How does the desired future look like and how does this compare with the current 
situation?

Table 3 shows the desired endpoints that were identified and shared in the 
workshops for each case study and country. They refer to mixes of a variety of forest 
ecosystem goods and services (ES). In principle, the desired forest ES are case and 
country specific, and every case used their own set of desired end points and way 
to define this desired end point. 

Table 3 also points that the number of end points determined in the different 
case study areas differs (from 4 up to 14). One of the reasons is that some research 
teams used several criteria to measure the desired future for one ES, and that some 
countries had specific issues of importance for a specific case or for specific cases. 
Despite these differences, what is common in all cases and all countries under study 
is the consideration of the following three key forest ES: wood/timber, carbon, and 
biodiversity. Finally, recreation was part of the analysis in all cases except those in 
Portugal and Sweden.

3. Key factors of forest development and forest management in Europe in the future

COUNTRY CASE AREA END POINTS (# of endpoints) MEASUREMENT

Netherlands South-East 
Veluwe

Wood, recreation, biodiversity, naturalness, 
CO2 storage, fire safety (6)

Relative level of ES (0 lowest, 
1 highest possible level of 
provision)

Ireland
Newmarket Wood, deer cover, deer forage, hen harrier, 

water sedimentation risk, carbon, red squirrel, 
nesting birds, ground vegetation, recreation 
(10)

Quantitative (e.g. m3 of timber) 
and qualitative (e.g. scale of 1 to 
10 for recreational value)Western 

Peatland 

France Pontenx 

Volume wood harvested for biomass use, vo-
lume of wood harvested for timber industry, 
level carbon stored in forests, level carbon 
stored in wood products, level attractiveness 
landscape, share of attractive forest area, 
level ordinary bio-diversity, level remarkable 
biodiversity (8)

Relative level of ES in comparison 
to reference situation in 2008 
(Klaus storm)

Germany
Munich South Wood*, CO2 storage*, recreation*, biodiversi-

ty*, ground water protection, resilience of fo-
rests, work in forest (7)

Quantitative (e.g. m3/ha/yr wood 
production) and qualitative (e.g. 
scale of 1 to 5 recreational value)Upper 

Palatinate 

Table 3: Overview of desired future end points identified in 20 case studies in 10 countries in Europe
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Figure 2 shows to what extent the stakeholders (in all cases by regions) would 
like to see a higher, lower or equal level of provisioning of the different forest ES 
as compared with the current situation. The overall view is that for the majority of 
forest ES, a higher level of provision is desired.  

Slovakia
Kysuce Wood/biomass fuel, recreation/tourism /hun-

ting, clean water/CO2 storage/soil protection, 
biodiversity/nature conservation (4)

Relative level of ES (5-point scale, 
from very weak to excellent)

Podpolanie 

Lithuania
Suvalkija Open to the participants, expressed in three 

ES: timber, carbon, recreation, soil and water 
protection, biodiversity (5)

Quantitative (e.g. profit from tim-
ber supply) and qualitative (e.g. 

recreation grade)Zemaitija 

Italy

Veneto Firewood, biomass, industrial wood, NTFPs, 
hunting, shelter activities/ mountain agricul-
ture, forest population biodiversity, land bio-
diversity, CO2 storage, hydrogeological insta-
bility prevention, tourist/recreational services, 
cultural services (14)

Relative decrease or increase 
of provision of an ES in a 2040 

scenario in comparison with the 
current situation (7-point scale, 

from much lower to much higher)

Etna mountain 

Alto Molise 

Portugal

Chamusca Cord, pulp wood, maritime pine saw logs, pine 
cones, carbon stock (5)

QuantitativeLeiria Pine timber, carbon stock, recreation area, pro-
tection area (4)

Vale de Souza Pine timber, carbon stock, pulp wood, chestnut 
wood (4)

Sweden

Helgea
Wood harvested, deciduous trees, dead wood, 
deciduous coarse trees, carbon, leakage of 
mercury, leakage of DOC (7)

Quantitative

Vilhelmina
Harvested wood, dead wood, area of deci-
duous forest, old forest, carbon stock, reindeer 
herding areas, leakage of methyl mercury (7)

Quantitative

Figure 2: Desired future development of forest ecosystem goods and services: clustered by forest regions in Europe

SouthernEastern
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When comparing the desired levels of forest ES across case studies and countries 
(Figure 2), differences and similarities between European regions can be identified. 
The Central and the Eastern regions are the two European regions that differ most. 
In the former mostly higher levels of all forest ES are requested in the future, whereas 
in the latter recreation and biodiversity should be continued as found today or be 
brought – according to the stakeholders involved – to a lower level.
In a cross-case perspective, always a combination of different forest ES that is 
different from the current situation was desired. The cross-case and cross-country 
future expectations towards forest ES can be classified in two groups. The first is a 
“more-of-everything” thinking where an increase of one or more forest ES can be 
observed while other forest ES would remain on the same level. The second is a 
“trade-offs” future where an increase of one or more forest ES would lead to decline 
in other forest ES. 

What kind of robust (policy) actions are to be taken in order to reach the desired 
future?

Following the INTEGRAL cross-case analysis, robust strategies were determined for 
a total of 194 different actions in the 18 case studies analysed1 (i.e. average per case 
10.8 actions, minimum 2 actions, maximum 31 actions). These 194 actions were 
classified in the following categories which were inductively generated:

•	 Forest management practices (e.g. setting up forest management plan, 
carrying out silvicultural measures, preventing forest fires, zoning activities, 
hunting);

•	 Professionalization and capacity building of forest owners and forest 
managers  (e.g. improving innovative and entrepreneurial attitude, knowledge 
improvement, training, education);

•	 Institutional and policy changes (e.g. political changes, forest sector reforms, 
changes in forest-relevant laws and regulations, forest ownership/tenure, 
cooperation and collaboration, access rights);

•	 Market developments (e.g. supply of and demand for new products, supply 
chain activities)

•	 Societal and public awareness  (e.g. education of the public, campaigns);

•	 Capital and financial support (e.g. tax reductions, investments, subsidies, 
incentives);

•	 Research and (technological) developments (e.g. ICT, Remote Sensing, 
genetics)

•	 Other. 

The frequency of the aforementioned robust actions across all case studies and 
countries per category is shown in Figure 3 whereas Figure 4 shows their frequency 
per European regions.

1 By the time of completion of the synthesis report, the two case study reports from Bulgaria were still 
in progress of finalization. This meant that these two cases could not be considered in this policy brief.

4. Conclusions for policymakers and  stakeholder groups at the EU and national levels?
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For all the cases, the results show that the focus of the robust actions is on changing 
the institutional and policy settings that govern forest management. These include 
changes in forest-relevant laws and regulations, institutional changes in the forest 
sector, etc. To a somewhat lesser extent, the focus of future actions lies on ‘on-
the-ground’ forest management practices (e.g. silviculture). There are however 
many differences between the European regions, and sometimes even within the 
European regions. For example, the Atlantic and Southern regions focus on actions 
on forest management practices in combination with institutional and policy 
changes. The Nordic region focuses on actions towards professionalization and 
capacity building of forest owners and managers. The Eastern region emphasizes 
actions focused on institutional and policy change. The Central region expressed 
diversified views on different types of strategies and actions including information, 
incentives, and regulations. 

Figure 3: Weighted frequency distribution of robust actions per category (# of actions = 194, number of cases = 18)

Figure 4: Weighted frequency distribution of robust actions per category in the different European regions

Southern

Easte
rn

Centra
l

Atla
ntic

Nordic



10

Who should be responsible for taking robust (policy) actions to reach the desired 
future?

Regarding the main responsibility for taking actions to reach the desired future(s), 
the INTEGRAL results show that a core competency is seen for the public 
organisations steering and managing forests in all the regions and in all the rural-
urban cases. These public organisations are mainly the national government 
and the state forest authorities. Additionally, actions related to institutional and 
policy changes as well as financial and capital input are almost seen as the sole 
responsibility of the public organisations. Finally, responsibilities also touch upon 
different target groups. For example, forest owners are expected to take on the 
main responsibility for forest management practices whereas the private sector 
(e.g., forest industry, forest entrepreneurs) should be responsible for activities 
related to (timber) market development and capacity building. Universities 
and applied research institutes are expected to take lead responsibility for 
capacity building, research and development, and societal awareness. Last but 
not least, society in general and non-governmental organisations (e.g., ENGOs) 
are requested to be responsible for raising societal awareness about ecological 
aspects of forest management practices and sustainable use of forests. 

How can the desired future scenarios be reached through forest management?

Real-life management of a forest stand or a forest landscape can be focused on 
providing one or multiple forest ES. This distinction points not only to the level of 
integrated forest management. It also shows that integrated forest management 
at the landscape level can be achieved either by integrative or seggregative 
management of forest stands.  

Table 4 summarizes the number of stand-level integrative forest management 
approaches that would be needed to reach desired end points in selected forest 
landscapes in Europe. The quantitative assessment results show that on average, 
3 forest management approaches were integrative, 2 mixed and 2 seggregative 
per case study. There are, however, differences between the 7 forest landscapes.   

Case Study Area Int. Mix. Seg. Tot.

South-East Veluwe, The Netherlands 2 2 1 5

Newmarket,  Ireland 2 0 3 5

Western Peatlands, Ireland 3 0 4 7

Helgeå, Sweden 4 0 2 6

Vilhelmina, Sweden 2 3 3 8

Suvalkija, Lithuania 2 2 2 6

Zemaitija, Lithuania 4 4 1 9

Rounded average 3 2 2 7

Table 4: Stand-level assessment of the number of integrative forest management approaches by case studies 
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In Ireland and in Northern Sweden, the number of seggregative forest management 
approaches was higher. In the Netherlands, in Lithuanian Zemaitija and in Southern 
Sweden the number of integrative forest management approaches was higher.

Figure 5 shows the implications of desired end points and policy instruments on 
the level of integrative forest management at a landscape scale in the future. It can 
be seen that shifts towards more integrative forest management are only slightly 
more frequent than changes towards more seggregative forestry practices. 

CONCLUSIONS

Based on the reported results and experience within the INTEGRAL project’s third 
research phase, several conclusions can be drawn.  

First, backcasting results reveal common patterns across Europe despite different 
case studies and countries. It is strikingly evident that a combination of different 
forest ES and their multiple uses are desired by stakeholders in all countries. At the 
same time, the results point to the challenges associated with managing trade-offs 
between multiple forest ES including for example timber production, biodiversity 
conservation, carbon sequestration, and recreation. 

Second, the findings show that the desired end points of forest ES are to be 
reached in the future through a variety of actions that largely depend on the 
different European regions. Envisioned futures in the Atlantic and Southern regions 
are expected to be achieved mainly through forest management practices and 

Figure 5: Implications of the policy instruments for the level of integrated forest management at landscape level  
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institutional changes. In the Nordic region, professionalization and capacity 
building of forest owners and managers would be the most effective strategy 
to reach the desired forest ES. Institutional and policy changes were found as 
the most suitable actions in the Eastern region whereas a mix of informational, 
economic and regulatory instruments was proposed for the Central European 
region. Still, across all countries and regions, policy and institutional changes were 
identified as the most appropriate means to achieve future ends in terms of forest 
ES. 

Third, the findings show that public organisations and institutions are considered 
to be of key importance when addressing current and future forest management 
practices in all EU countries. In this context, the main responsibility for action is 
granted to national/federal governments and state forest authorities. 

Fourth, the cross-case synthesis provides important insights into stakeholders’ 
preference for multiple use forestry at landscape level. At the same time, our 
findings show no indications of preferences for multifunctionality at the forest 
stand level. This can be explained by expectations that multiple forest land use 
at the landscape level is compatible with both integrative and seggregative 
forest management approaches. Our findings also indicate that the present 
forest management in the studied landscapes is a mosaic composed of 
forest management approaches ranging from spatial segregation to spatial 
integration and mixed management. The future shifts towards more seggregative 
management are as frequent as the shifts towards more integrative. “Green” and 
“production oriented” scenarios were found to have relatively high proportion of 
seggregative forest management approaches at the stand level.

In conclusion, scenario development and backcasting, in combination with 
forest policy analysis and forest management modelling, offer a sound new 
methodology for a policy and management approaches that can better 
anticipate and shape uncertain futures. In this way, scientists, practitioners and 
decision-makers can better understand and develop responses to the complex 
and dynamic interactions between nature and society. This methodology can 
help decision-makers pro-actively explore and shape transformation pathways 
towards governance of integrated forest management at the landscape level in 
light of the present situation and future developments.
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