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Preface 
At last, after years of pandemic, we got the opportunity to meet again in the SSFE 
community, welcoming both old and new persons to our growing society. The Swedish 
chairmanship came to an end by arranging the SSFE conference, in end of November, 
beginning of December (however not in May as tradition calls for).  

In preparing the SSFE conference, I looked into the long history of the SSFE network. It was 
formed in 1958 by Frits Jörgensen, and together with a group of forest economists Stridsberg, 
von Malmborg, Holopainen, Heikinheimo, Hermansen and Seip, the network was initiated. 
The first SSFE meeting took place in Ås in 1961. Many of the topics on the agenda then is 
found also in the present agenda, such as long-term forest planning, international forest 
economics and goalsetting in forestry. Now, with the 65th and 66th anniversary of the network, 
the turn has again come back to Norway to arrange the next SSFE meeting.  

Swedish University of Agricultural Sciences (SLU) was the host of the event that took place 
downtown Umeå, Sweden. The conference was opened with the Sören Wibe price award talk, 
and was followed by a keynote by professor Maarit Kalio and professor Georg Winkel, 
together with somewhat 60 presentations and an honorary talk by Collin Price. The 
conference also offered the opportunity for an in-conference excursion visiting Komatsu 
Forest discussing innovations in forest management, SLU discussing collection and use of 
forest data, and finally visiting the urban forest recreational center of Hamtjärnsstugan, 
discussing recreation and in connection professor Peichen Gong presented research on climate 
change mitigation and policy instruments.  

In all, a total of 114 persons was registered to the event, of which 65 was present in Umeå, 
and 48 participated online, representing 24 different universities or organisations. Topics of 
the presentations ranged from forest policy, multiple land use management, digitalisation, 
forest ecosystem services, forest planning, climate change mitigation, forest markets, and 
sustainability and forests. Additionally, several sessions were connected to multi-storey 
buildings.  

On behalf of the organizing committee, we want to thank the keynote speakers, the Sören 
Wibe Prize awardees as well as all participant presentations for insightful and inspiring 
presentations. We also want to extend our gratitude to our hosts for the in-conference 
excursions.  

Following the tradition, the SSFE conference awarded the best PhD student presentation to 
PhD student Dohun Kim, Swedish University of Agricultural Sciences. 

The even received financial support from SNS – Nordic Forest Research, and the Forest 
Bioeconomy Network. Thank you for making our event possible to carry on the tradition of 
the SSFE network.  

 

Umeå, February 2022 

 
Camilla Widmark 

Chair of the SSFE Biennial Meeting 2022  
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Program 
Tuesday 29 November 

17.00 - 17.30 Welcome address 
Camilla Widmark 

17.30 - 18.15 Sören Wibe Prize seminar 
“Cooperative bargaining to manage invasive species in jurisdictions with public and 
private lands” 
Prize winners: Shyamani D. Siriwardena, Kelly M. Cobourn, Gregory S. Amacher and 
Robert G. Haight 
Presenters: Kelly Cobourn and Gregory Amacher, Virginia Polytechnic Institute and State 
University 

18.15 - 21.00  Mingle dinner 
Wednesday 30 November 

8.30 - 9.15 Keynote: 
“Scenarios for the European forest sector in the turbulent world” 
Professor Maarit Kallio, Norwegian University of Life Sciences 

9.30 - 10.30  
 

Break-out session I 
Session 1:1 - Policy and forest ecosystem services 
Session 1:2 - Multiple forest land use 
Session 1:3 - Perspective on forests 

10.30 - 11.00 Coffee break 
11.00 - 12.20 Break-out session II 

Session 2:1 - Multi-story buildings and preferences 
Session 2:2 - Data, forest planning and digitalization 
Session 2:3 - Forest ecosystem services, tradeoffs and synergies 

12.20 - 13.30 Lunch 
13.30 - 15.10 Break-out session III 

Session 3:1 – Multi-story buildings and business opportunities 
Session 3:2 – Forest long-term planning 
Session 3:3 – Economic effect, climate, and forestry 

15.10 - 15.40 Coffee break 
15.40 – 17.10 Breakout session IV 

Session 4:1 - Forests and markets 
Session 4:2 - Forest planning 
Session 4:3 - Forest owners and economic assessment 

18.30 - Conference dinner 
Thursday 1 December 
In-conference excursion 

8.15 Komatsu Forest: 
"Forest machine manufacturing in the future" 
Visit new factory 

11.00 SLU: 
Engage young persons in forests  
Remote sensing and forest data management 
Field research 
Heureka and forest modeling 
Forest economics department 

14.00 Hamptjärnsstugan: 
Visit to popular recreation site in urban forests. Ola Söderlund talks about urban forests and 
recreation 
Presentation by Prof. Peichen Gong - "Increasing carbon sequestration to achieve net zero 
emissions of GHGs – Forestry measures and policy instruments". 
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Friday 2 December 

8.30 - 9.15 Keynote:  
“European forest policy between old interests, changing values and new urgencies – 
pathways for the future” 
Professor Georg Winkel, Wageningen 

9.30 - 11.20 Break-out sessions V 
Session 5:1 - Carbon, climate, and forestry 
Session 5:3 - Sustainability and forestry       
Session 5:4 – Carbon, climate, and forestry 
Session 5:5 - Sustainability and forestry 

11.20 - 11.40 Honorary talk: 
The optimal rotation with increasing environmental values, declining discount rate and 
increasing threat to crop 
Collin Price 

11.40 - 11.55 Closing session and General Assembly (GA) 
Agenda: 
1. open meeting 
2. PhD awards 
3. Election of board for period 2023-2024 
4. Any other business 

11.55 -   Lunch 
 

Conference participants photo 

 
© Mona Bonta Bergman  
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Program for Break-out sessions 
Break-out session I 
30 November 9.30 - 10.30 
 Policy and forest ecosystem services 
Moderator: Francisco Aguilar, Swedish University of Agricultural Sciences 
Teija Kanniainen 
University of Eastern Finland 

Sustainability as a Policy Goal: Perceptions of Its Application 
to Finnish Forest Policy 

Ronju Ahammad 
Swedish University of Agricultural Sciences 

Assessing socio-economic indicators of the Swedish forest 
sector 

Ester Hertegård 
Swedish University of Agricultural Sciences 
 

Policy and forest ecosystem services – the cases of Catalonia 
(Spain), Estonia, Grisons (Switzerland), and Hesse/Thuringia 
(Germany) 

 Multiple forest land use 
Moderator: Jeanette Eggers, Swedish University of Agricultural Sciences 
Meley Mekonen Rannestad 
Norwegian University of Life Sciences 

Optimal grazing exclosure period for optimum herbaceous 
biomass production in the highlands of Tigray, Ethiopia  

Jeannette Eggers 
Swedish University of Agricultural Sciences 

Adapted forest management to balance reindeer husbandry 
and wood production in Northern Sweden  

 Perspective on forests 
Moderator: Anders Roos, Swedish University of Agricultural Sciences 
Anders Roos 
Swedish University of Agricultural Sciences 

Kenyan youth’s perspectives on forests – an exploratory study 

Madis Raudsaar 
Estonian University of Life Sciences 

Interest groups’ criticism towards NFI methodology and data 
availability and its influence on national forest policy 

 Break-out session II 
30 November 11.00 - 12.20 
 Multi-story buildings and preferences 
Moderator: Anne Toppinen, University of Helsinki 
Jaakko Jussila 
University of Helsinki 

Exploring consumer housing choices in new wooden 
multistory buildings 

Dohun Kim 
Swedish University of Agricultural Sciences 

Factors underpinning prospective public preferences toward 
living in multi-storey wood buildings 

Katja Lähtinen 
Natural Resources Institute Finland  

The effects of land use governance mechanisms in Finnish 
and Swedish municipalities on local wooden multi-storey 
construction activities 

Florencia Franzini 
University of Helsinki 

Land use planning and the diffusion of wooden multistory 
buildings: Lessons from a doctoral dissertation 

 Data, forest planning and digitalization 
Moderator: Kyle Eyvindson, Norwegian University of Life Sciences 
Olha Nahorna 
Norwegian University of Life Sciences 

Evaluating the costs of relying on inaccurate forest inventory 
information: an application of stochastic programming 

Pär Wilhelmsson 
Swedish University of Agricultural Sciences 

Dynamic treatment unit in forest planning improves economic 
performance of forestry over stand based planning  

Priit Vellak 
University of Life Sciences 

Are unmanned ground vehicles ready to work in clear-cut 
areas? 

Sari Pynnönen 
Natural Resources Institute Finland 

Gamifying forest owners’ decision support services –present 
and future applications 
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 Forest ecosystem services, tradeoffs and synergies 
Moderator: Dianne Staal Wästerlund, Swedish University of Agricultural Sciences 
Blasius Schmid 
University of Natural Resources and Life 
Sciences, Vienna  

Resilience-enabling elements and trade-offs along the forest-
based value chains: view on policy aspects 

Abbas Nabhani 
Inland Norway University of Applied 
Sciences 

Trade-offs and synergies between multiple objectives in 
ecosystem services from the Norwegian forest sector 

Per Kristian Rørstad 
Norwegian University of Life Sciences 

When a standing forest has a value…           

 Break-out session III 
30 November 13.30 - 15.10 

 Multi-story buildings and business opportunities 
Moderator: Anders Roos, Swedish University of Agricultural Sciences 
Anne Toppinen 
University of Helsinki            

To build with wood or renovate? Findings from a citizen 
survey in Finland 

Shumaila Khatri 
Inland Norway University of Applied 
Sciences 
 

Policy analysis for reclaimed wood use in the construction 
sector of Norway: Highlighting opportunities, barriers and 
policy gaps for a multi-phase transformation to circular 
construction 

Emil Nagy 
Swedish University of Agricultural Sciences        

Sustainable business models in the wooden multistory 
construction sector – what are the key components?  

Anne Viljanen 
University of Helsinki 

Retrofitting urban areas with wood: businesses contributing 
to shared value co-creation 

 Forest long-term planning 
Moderator: Ola Eriksson, Linnaeus University 
Meelis Teder 
Estonian University of Life Sciences 

Moderation and mediation in collaborative governance 
platforms: the case of Estonia Forestry Development Plan            

Andreas Eriksson 
Swedish University of Agricultural Sciences 

Forest impact assessment for Sweden - a scenario analysis 
for 2020-2120 

Teija Kanniainen 
University of Eastern Finland 

Sustainable Forestry in Finland: Exploring pathways 
towards 2035 and beyond 

Atte Koskivaara 
University of Helsinki 

Regional characteristics of municipal land-use planning. A 
regional innovation system appoirach in Finland and 
Sweden 

 Economic effect, climate, and forestry 
Moderator: Peichen Gong, Swedish University of Agricultural Sciences 
Lucas Nahuel Lopez 
Inland Norway University of Applied 
Sciences 

Impacts of biodiversity and carbon policies on Norway’s 
forest management and industry competitiveness    

Junhui Hu 
Norwegian University of Life Sciences 

The quantification of harvest leakage and its economic 
effect on the forest industry in North Europe  

Gregory Latta 
University of Idaho 

A new look at quantifying leakage in voluntary US forest 
carbon offset projects 

Elias Hurmekoski 
University of Helsinki 
 

Does expanding wood use in construction and textile 
markets contribute to climate change mitigation? Case 
Finland.          
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 Breakout session IV 
30 November 15.40 – 17.10 
 Forests and markets 
Moderator: Ritva Toivonen, University of Helsinki 
Anu Laakkonen 
University of Eastern Finland 

On reconfiguring value creation logic of the forest sector in 
the changing business environment          

Marie Lautrup 
University of Copenhagen 

A framework for assessing the resilience of demand for 
forest goods and services 

Elias Hurmekoski 
University of Helsinki 

European roundwood market resilience in the era of natural 
disturbances 

Maija Halonen, University of Eastern Finland 
and Linda Lundmark, Umeå University 

Forest industries in regional peripheries 
 

 Forest planning 
Moderator: Ola Eriksson, Linnaeus University 
Patrik Ulvdal 
Swedish University of Agricultural Sciences 

How is hierarchical forest planning affected by a 
combination of uncertain information and contradicting 
goals         

Juliette Hunault-Fontbonne 
Norwegian University of Life Sciences 

Reviewing the discrepancies between biodiversity 
assessment in forest planning and in ecology     

Kyle Eyvindson 
Norwegian University of Life Sciences 

Does forest management zoning efficiently provide 
landscape multifunctionality? 

Ola Eriksson 
Linnaeus University 

Evaluating long-term forest sector strategies: Insights and 
pitfalls 

 Forest owners and economic assessment 
Moderator: Camilla Widmark, Swedish University of Agricultural Sciences 
Hanne K. Sjølie 
Inland Norway University of Applied 
Sciences 

Landowners’ opportunity costs when engaging in forest 
management 

Paavo Kaimre 
Estonian University of Life Sciences 

Economic assessment of selective felling in Estonian forest 
management 

Teppo Hujala 
University of Eastern Finland 
 

Analysing success of cross-boundary collaboration 
initiatives and practices in family forests of Finland and the 
United States 

 Breakout session V 
2 December 9.30 - 11.20 
 Carbon, climate, and forestry 
Moderator: Teppo Hujala, University of Eastern Finland 
Tomke Honkomp 
Thünen-Institute of Forestry 

Carbon pricing systems in the forest sector: a review of 
modelling approaches   

Anna-Kaisa Kosenius 
University of Helsinki 

Non-industrial private forest owners’ preferences for 
voluntary permanent forest conservation           

 Sustainability and forestry       
Moderator: Francisco Aguilar, Swedish University of Agricultural Sciences 
Anna Thorning 
Mid Sweden University 

Sustainable development in forest owners’ associations - 
corporate sustainability and cooperative identity   

Camilla Widmark 
Swedish University of Agricultural Sciences 

Decision-making support for forest ecosystem services 
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 Carbon, climate, and forestry 
Moderator: Teppo Hujala, University of Eastern Finland 
Dohun Kim 
Swedish University of Agricultural Sciences 
 

Preferences for climate adaptive forest management 
practices underpinned by the self-construction of climate 
change 

Andreas Stephen 
Linnaeus University 

Carbon mitigation payments to manage forest for climate 
change            

 Sustainability and forestry 
Moderator: Jette Bredahl Jacobsen, University of Copenhagen 
Julia Tandetzki 
Thünen-Institute of Forestry, 
 

What are the strongest influencing drivers on forest area 
development using Environmental Kuznets Curve and 
Forest Transition Hypothesis?          

Jette Bredahl Jacobsen 
University of Copenhagen 

Using a multisite travel cost study to assess outdoor 
recreational values 

 Sustainability and forestry 
Moderator: Hanne K. Sjølie, Inland Norway University of Applied Sciences 
Hanne K. Sjølie 
Inland Norway University of Applied 
Sciences 

Gender differences in job experiences and satisfaction in the 
Norwegian forest sector 

Anu Laakkonen 
University of Helsinki 

Perceptions on strategic foresight among the SMEs in the 
Finnish forest-based sector 
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Sören Wibe Prize seminar 
 
The Sören Wibe Prize was established in 2011 in honor of Professor Sören Wibe (1946-2010), the 
founder of Journal of Forest Economics. The prize is awarded biannually to a paper that presents 
significant development in theory, empirical knowledge or methodology in the field of forest 
economics and is published in the Journal of Forest Economics during the two preceding years.  
 
The winning article is selected by an independent international committee consisting of three experts 
in the fields of forest and environmental economics. 
 
The 2020 Sören Wibe Prize Committee comprised of Jette Bredahl Jacobsen, University of 
Copenhagen, Changyou Sun, Mississippi State University, and Markku Ollikainen, University of 
Helsinki. 
 
The 2020 Sören Wibe Prize was awarded to 
 
Cooperative bargaining to manage invasive species in jurisdictions with public and 
private lands 

Prize winners: Shyamani D. Siriwardena, Kelly M. Cobourn, Gregory S. Amacher and Robert G. 
Haight 

Presenters: Kelly Cobourn and Gregory Amacher, Virginia Polytechnic Institute and State University 

 

Abstract: Mixed land ownership affects the scope for cooperative bargaining between jurisdictions to 
undertake control activities to slow the spread of an invasive species. We consider a problem in which 
emerald ash borer (EAB) spreads from an infested to an uninfested jurisdiction, where both contain 
ash trees on public and private land. We develop a dynamic model of cooperative Nash bargaining to 
examine how the mix of land ownership within each municipality affects the path of a negotiated 
transfer payment from the uninfested to the infested jurisdiction. Using a numerical simulation, we 
demonstrate that a bargaining agreement can be reached only below a threshold level of public land 
ownership in the infested municipality. The value of this threshold depends on the effectiveness of the 
transfer payment in supporting more intensive control efforts, such as tree removal, that delay spread. 
In a landscape with mixed ownership, free riding by private landowners on the public control effort is 
one factor that leads to a decrease in this threshold. We also find that in the presence of free riding, a 
bargaining agreement can only exist if the jurisdictions commit to a path of transfer payments that 
spans multiple years. This suggests a role for higher government to play in supporting multi-year 
cross-jurisdictional agreements. 
 

Motivation for the 2020 Sören Wibe Prize Award 

Climate change is rapidly changing conditions for forest management all over the world. Increasing 
temperatures affect forest growth conditions in many ways. Extreme weather conditions, such as 
storms and snow damages, cause direct damage in forests, causing losses of revenue. Climate change 
also increases domestic pests and pathogens and promotes invasion of new species. 
 
These developments require changes in management regimes and design for new pre-emptive and 
reactive controls with spatial coordination of actions over larger landscapes. Coordination of actions 
between forest landowners is crucial for success. How to create incentives for coordination and how to 
establish efficient strategies, is the most policy relevant question. 
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In their article, “Cooperative bargaining to manage invasive species in jurisdictions with public and 
private lands” (JFE 32, 72-83), Siriwardena, Cobourn, Amacher, and Haight examine this challenge in 
a penetrating way.  
 
They focus on the impacts of mixed land ownership and the scope for cooperative bargaining between 
jurisdictions on the effort of slowing the spread of an invasive species. They set up a dynamic model 
of cooperative Nash bargaining to address the research issue and use numerical simulations to 
illustrate the model structure and application. The bargaining process results in a transfer payment 
from uninfested to infested jurisdiction, which helps to control the spreading of the species. 
 
Setting up a dynamic cooperative Nash bargaining model where forestland is owned both publicly and 
privately with differing incentives to control invasive species is novel. The paper applies solid 
analyses and is well-written. It helps to understand economically important steps in overcoming 
disincentives to stop spreading of invasive species, an increasingly important topic in forestry. 
 

 

SSFE Best PhD student Presentation Awardee 
 

SSFE started in 2018 and continue the tradition to award PhD student presentation award, for 
best presentation during the conference.  

The SSFE board decided to award the best PhD student presentation to Dohun Kim, 
Department of Forest Economics, Swedish University of Agricultural Sciences, for his 
presentation “Factors underpinning prospective public preferences toward living in multi-
storey wood buildings”. 
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Keynote speakers 
Keynote Maarit Kallio 
“Scenarios for the European forest sector in the turbulent world” 

Professor Maarit Kallio, Norwegian University of Life Sciences  

Professor Maarit Kallio, currently at the Norwegian University of Life Sciences, is working on 
impacts of climate and other policies in the EU and Norway related to forest-based bioeconomy. She 
has historically worked with wood marekst, forest industry, uncertaines and decisionmaking and trade 
and trade policies. Climate and climate change mitigation and impacts of climate-related policies have 
also been relevant topics. Maarit is coordinating the Forest Sector Analysis Unit at IUFRO, and is a 
board member of Journal of Forest Economics, Forest policy and Economics as well as Silva Fennica.  

 

Keynote Georg Winkel 

“European forest policy between old interests, changing values and new urgencies – an 
assessment”  

Professor Georg Winkel, Wageningen 

Professor Georg Winkel, currently at Wageningen University, is a forester, social scientist and 
environmentalist interested in understanding the human-nature interaction, and to help create future 
policies by critically analysing the current once. Georg is of January 2022 professor in Wagening, and 
before that he was working for European Forest Institute, among other things leading the newly 
established Office in Bonn, Germany. 

 

 

Honorary talk 
 

“The optimal rotation with increasing environmental values, declining discount rate and 
increasing threat to crop” 
Honorary member Collin Price 
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Sustainability as a Policy Goal: Perceptions of Its Application to Finnish Forest Policy 
PhD student Teemu Harrinkari¹, Teppo Hujala², PhD student Teija Kanniainen² *, Kaisa Korhonen-
Kurki³, Jukka Tikkanen², Ritva Toivonen¹ 

¹University of Helsinki, Faculty of Agriculture and Forestry, The Department of Forest Sciences, 
Latokartanonkaari 7, FI-00014 University of Helsinki, Finland; ²University of Eastern Finland, 
Faculty of Science and Forestry, School of Forest Sciences, Yliopistokatu 7, FI-80130 Joensuu, 
Finland; ³Finnish Environment Institute, Environmental Policy Centre, System Transformation Unit, 
Latokartanonkaari 11, FI-00790 Helsinki, Finland.  

Abstract: This study explores sustainability-related policy goals in Finnish forest policy between the 
years 1990–2020, and how sustainability as a policy goal has been translated into policy means (Mäki 
et al. 2011 based on Vedung 1997). Also, perceptions regarding the effectiveness and efficiency of 
different forest policy means are explored. The data consists of key forest policy documents and 26 
thematic interviews of experts who participated in the preparation of the national forest policy during 
the years 2011-2015. 

The content of sustainability has changed significantly during the time period. Due to this, the focus of 
the forest policy has been divided between several partially contradictory goals. Increasing the forest 
owners’ freedom of decision-making was perceived to have contributed to the general acceptability of 
forest policy and indirectly its effectiveness. Simultaneously, it calls for greater attention to guidance 
of forest owners. Participatory preparation of the forest policy was identified as a central feature in 
developing effective forest policy means. The joint “Effective Forest Policy 2030” research project of 
the University of Helsinki and the University of Eastern Finland was funded by Metsämiesten Säätiö 
foundation. 
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Assessing socio-economic indicators of the Swedish forest sector 
Ronju Ahammad*, Swedish University of Agricultural Sciences  

Francisco Aguilar, Swedish University of Agricultural Sciences 

Emma Holmstrom, Swedish University of Agricultural Sciences 

Abstract: The Swedish forest sector contributes SEK 145 billion to the national economy creating 
revenues from the production and trade of wood products. Despite its large socio-economic 
importance, there is limited and inconsistent information available to measure trends and progress of 
the forest sector toward achieving the Swedish Environmental Goals. Here, we aim to develop 
indicators to assess the socio-economic contribution of the Swedish forest sector. We followed the 
Montreal Protocol for Sustainable Forestry as a guiding framework. We applied a mixed method 
approach based on a literature review, analysis of local and global institutional databases, and 
consultation with the experts. We identified seven thematic areas relevant  for the sector: property and 
ownership, economic value, employment, wood energy, access to greenery, per capita forest, and 
cultural values. For these thematic areas, we identified 27 indicators that can explain historical 
progress of the sector for the period of 2000-2020.  We highlight the forest sector’s socio-economic 
contributions and its salient share of national employment and energy consumption. Among others, 
there is a lack of current information on the wind energy use of forest property and cultural aspects 
such as heritage values and herding.  

Keywords: Forest sector, Socio-economic, Sustainability Indicators, Swedish Environmental Goals 
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Policy and forest ecosystem services – the cases of Catalonia (Spain), Estonia, Grisons 
(Switzerland), and Hesse/Thuringia (Germany) 
Authors: Hertegård, E.; Auer, V.; Mayr, M.; Pecurul, M.; Schweier, J.; Thrippleton, T.; Täll, K.; & 
Widmark, C. 

Ester Hertegård, PhD Student in Economics and forest policy in the Department of Forest Economics, 
SLU.  

Abstract: Forest and forestry are becoming a rising matter on the political agenda for tackling issues 
concerning for example biodiversity and carbon sequestration. But the different ecosystem services 
provided by the forest (FES) are sometimes subjects to conflict which expedient policies regulating 
them should reflect. This paper aims to provide an overview of the policy contexts for forest 
ecosystem services across Europe including the transnational level (EU) and national/regional levels, 
across different geographic types, to understand similarities and differences on how forest ecosystem 
services are integrated in policy. By displaying and comparing policy in the case study regions of 
Catalonia (Spain), Estonia, Grisons (Switzerland) and Hesse/ Thuringia (Germany), the aim is to 
evaluate how FES are prioritized (via policy integration and environmental policy integration) and 
how forest ecosystem services-related policy is implemented (via policy coherence). The results are 
derived using the framework of policy integration and environmental policy integration, analysing 
horizontal and vertical integration. 



Multiple forest land use 

 14 
 

Optimal grazing exclosure period for optimum herbaceous biomass production in the 
highlands of Tigray, Ethiopia  
Meley Mekonen Rannestad a *, Negasi Tawuye b, Tron Eid a, Tewodros Tadesse b 

and Emiru Birhane b 
aFaculty of Environmental Sciences and Natural Resource Management, Norwegian University of Life 
Sciences (NMBU), Ås, Norway 
bDepartment of Land Resources Management and Environmental Protection, Mekelle University, P.O. 
Box 231, Mekelle, Ethiopia 

Abstract: Establishing exclosures on degraded grazing lands is a common vegetation restoration 
scheme that has been practiced for more than four decades in the Tigray region. Until now, the local 
communities have been allowed to harvest only herbaceous plants from the exclosures through cut and 
carry system. Nevertheless, the closing period has been indefinite without considering its impact on 
herbaceous biomass production. We examined herbaceous biomass production with increasing closing 
period to determine optimal closing period before any silvicultural practice is required. We collected 
woody and herbaceous vegetation data from 9 exclosures belonging to three age categories i.e., 5, 10 
and 20 years old since establishment. We have also assessed the relationship between herbaceous 
biomass and four potential influencing dendrometric parameters using multiple linear regression 
analysis. Our preliminary result shows that herbaceous biomass significantly declines after 10 years of 
closing. Results of the regression analysis shows that only crown surface area significantly explained 
variations in herbaceous biomass. The decline in herbaceous biomass after 10 years of closing is 
mostly related with dominant acacia species getting bigger crown surface area. Thus, maximizing 
herbaceous biomass production requires silvicultural practices aiming at crown surface area starting as 
early as 10 years after closing. 
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Adapted forest management to balance reindeer husbandry and wood production in 
Northern Sweden  
Jeannette Eggers *, Ulrika Roos, Torgny Lind, Sven Adler, Per Sandström 

Department of Forest Resource Management, Swedish University of Agricultural Sciences 

Abstract: In northern Sweden, reindeer husbandry and forestry have different interests in forest use. 
Forest owners are primarily interested in wood production, whereas reindeer herders are concerned 
with the production of ground and tree lichen, the main fodder resource for reindeer during winter. 
The lichen resource has decreased dramatically over the last decades, mainly due to forest 
densification. Therefore, there is an urgent need to identify and implement forest management 
practices to better balance the production of lichen with the production of wood. Using a forest 
decision support system, we prescribe adapted forest management to improve the preconditions for 
reindeer herding, and study its potential impact on wood production. We found that continuation of 
current management would result in a further decrease in ground lichen, while adapted management 
increases the potential for ground lichen by 25%, doubling the potential compared to current 
management. Such improvements are necessary for the continuation of traditional reindeer husbandry 
as declining lichen resources are reaching critical levels in some areas. Compared to a continuation of 
current practices, adapted forest management resulted in a decrease in net revenues from wood 
production by 11-22% on average over a time horizon of 50 years. 
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Kenyan youth’s perspectives on forests – an exploratory study 
Name: Anders Roos 

Affiliation: Department of Forest Economics, Swedish University of Agricultural Sciences 

Abstract: The ongoing ecological degradation and the impacts of climate change are urgent threats to 
Kenya, and the African continent at large – among a range of other sustainability challenges. The task 
to handle these adverse trends in coming decades will to a large extent fall on today’s youth, aged 15-
25 years. This group is significant as it outnumbers its peers in Europe four times. To plan for future 
sustainability threats in African countries, it is vital for decision-makers and stakeholders to acquire 
insights into the youth and their beliefs, views, and aspirations about the continent’s forests and their 
management. This qualitative pre-study, based on workshops, collected perspectives on forest and 
forest use among rural and urban youth in Kenya. Topics for the workshops encompassed 1) the 
youth’s views, dependency, and involvement in forests, 2) the forest’s potential for employment and 
entrepreneurial activities, and 3) the youth’s perspectives on forest sustainability and governance. The 
study elicited the participants’ reflections and also aspirations and conditions to be able to govern the 
forests toward 2030 and beyond. This type of study has not been conducted before. The findings 
highlight the key role of youth for the forests, and they can inform policymakers and educators to 
prepare the youth to govern the continent’s forests in the future. 

Keywords: forest, attitudes, governance, African forests 
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Interest groups’ criticism towards NFI methodology and data availability and its 
influence on national forest policy 
Madis Raudsaara *, Peeter Vihmab & Meelis Tederc 
aLeading specialist, Forest Department, Estonian Environment Agency, PhD student, Estonian 
University of Life Sciences 
bJunior Researcher, Institute of Forestry and Rural Engineering, Estonian University of Life Sciences, 
Doctoral Researcher, Environmental Policy Research Group, University of Helsinki 
csenior researcher, Chair of Forest and Land Management and Wood Processing Technologies, 
Estonian University of Life Sciences, Tartu, Estonia.  

Abstract: In Estonia, questions regarding the accuracy of National Forest Inventory (NFI) data have 
become part of the ongoing conflicts regarding forest policy, dubbed “Forest War”. Against the 
backdrop of very low trust between forest policy stakeholders, the accuracy of NFI data has been 
questioned by some scientists, environmentalists and journalists. Their criticism is pointing out that 
because the NFI data including the coordinates of permanent sample plots is classified, and data 
analysis methods not transparent, the results of the NFI that are used to inform policies and 
international reporting (e.g., LULUCF) might not be correct. The responsible state agency argues that 
data should be safeguarded because access to the locations of permanent sample plots distorts NFI 
results. Four environmental NGOs sued the agency in administrative court in April 2021, where they 
state that NFI data is environmental data and thus it must be made public according to the EU 
Directive 2003/4/EC. Estonian administrative court has not made its decision yet, and requested for 
the preliminary ruling by the Court of Justice of the EU. We analyze the influence of this dispute to 
the national forest policy. Theoretically, this case presents an opportunity to show the 
interconnectedness of institutional trust and methodological trust



Multi-story buildings and preferences 

 18 
 

Exploring consumer housing choices in new wooden multistory buildings 
Jussila Jaakko *, Franzini Florencia, Toppinen Anne, Toivonen Ritva 

University of Helsinki, Faculty of Agriculture and Forestry, Dept. of Forest Sciences 

Abstract: Wood is an increasingly interesting alternative for urban consumers seeking for low-carbon 
and sustainable building solutions. Still, literature is limited regarding consumer experiences of living 
in newly built WMC-flats. This exploratory study aims to build up understanding of the consumer 
choice behavior and experiences in the markets of newly built flats. The data consists of thematic 
interviews of residents and property managers from newly built multistory buildings in five cities 
across Finland and Sweden. 

Contents analysis of the interview data reveals that while residents were interested about new building 
solutions, building material or sustainability were not major triggers for the initial choice of the new 
apartment. Residents also trusted that the builders have considered sustainability during construction, 
including building and material durability, and resistance to changing climate conditions. 

Residents’ attitude toward sustainability was positive, even though not among the leading choice 
criteria. In particular, experiences were positive related to using wood material in their new homes. 
However, traditional housing choice criteria; locational quality, floor plan and affordability strongly 
affect the purchase decision. And while newly built housing areas tend to suffer from limited services, 
the residents were satisfied with their living, and looked for longer term development of the area. 

Keywords: wood construction, consumer housing preferences, housing experiences 
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Factors underpinning prospective public preferences toward living in multi-storey wood 
buildings 
Dohun Kim *, Swedish University of Agricultural Sciences [Ph.D. student] 

Florencia Franzini, University of Helsinki, 

Francisco Aguilar, Swedish University of Agricultural Sciences 

Bo Jellesmark-Thorsen, University of Copenhagen  

Sami Berghäll, University of Helsinki 

Abstract: Public policy efforts in Europe aim to curb the built environment’s embodied energy 
emissions by, among others, promoting the wider use of wood as a construction material. A body of 
research on citizens’ perceptions towards wood as a structural building material is emerging, but close 
examination of behavioral factors underpinning prospective multistory wood building dwellings is 
scarce. Here, we make use of a seven-country survey dataset (Austria, Denmark, Germany, Finland, 
Norway, Sweden, and the United Kingdom) to study citizens’ prospective intentions to live in wooden 
multistory buildings. We contextualize the theory of planned behavior as a theoretical framework to 
assess and compare the roles of attitudes, normative, and perceived behavioral control on the prospect 
of living in a multi-storey wood building. We discuss empirical challenges when implementing a 
structural equation model as our analytical tool, and share first results with wider public policy 
implications. 

Keywords: Multi-storey wood building, theory of planned behavior, structural equation model, 
Europe 
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The effects of land use governance mechanisms in Finnish and Swedish municipalities 
on local wooden multi-storey construction activities 
Katja Lähtinen1 *, Liina Häyrinen1, Jaakko Jussila2, Anne Toppinen2, Ritva Toivonen2 
 
1Natural Resources Institute Finland (Luke) 
2University of Helsinki, Department of Forest Sciences, Finland 

Abstract: Finnish and Swedish municipalities have strong power to set their land zoning aims, e.g., on 
building strategies. To achieve the aims, municipalities may use statutory (i.e., regulated by laws) and 
informal (e.g., public-private partnerships) land use governance mechanisms. Both in Finland and 
Sweden, recently the use of informal governance mechanisms used outside the statutory land use 
planning system has increased considerably.  

Urban planners are powerful actors in the Finnish and Swedish municipalities affecting, e.g., choices 
on using the governance mechanisms to achieve land zoning aims and implement building strategies 
also on wooden multi-storey construction (WMC) activities. This study assesses the use of those 
governance mechanisms in the Finnish and Swedish municipalities and their impact on the local WMC 
building activities. The data of the study were gathered with an online survey from Finnish (n=161) 
and Swedish (n=131) urban planners in March-April 2021 and analyzed with exploratory factor 
analysis and binary regression analysis.  

According to the results, Finnish and Swedish municipalities are similar in their use of statutory and 
informal governance mechanisms to achieve their land using aims. Additionally, both in Finland and 
Sweden, the use of statutory or informal governance mechanisms seems to affect differently WMC 
activities in the municipalities. 

  



Multi-story buildings and preferences 

 21 
 

Land use planning and the diffusion of wooden multistory buildings: Lessons from a 
doctoral dissertation 
Florencia Franzini, Postdoctoral researcher, Department of Forest Sciences, Faculty of Agriculture and 
Forestry, University of Helsinki, Finland  

Abstract: In Finland, wooden multistory buildings remain a niche innovation with laggard diffusion. 
Research attributes the laggardness to path-dependencies persisting within the incumbent multistory 
construction system; for example, the failure to develop novel actor-networks between traditional 
construction industry and forestry industry players. Solutions emphasize continued government 
support for the wooden construction industry through direct and indirect mechanisms that can enable 
actor networks to develop. While these findings are important, I argue they offer an incomplete 
picture. Research typically approaches this question from the perspective of a narrow set of actors; 
namely, wooden multistory construction value chains (e.g., production regime). However, new 
technologies emerge within sociotechnical regimes meta-coordinated through various actor-networks, 
each operating with their own rules, behaviors, and interactions. Omitting actor-networks can delimit 
the search for sociotechnical lock-ins, tensions, and regime rules. To this end, I present findings from 
my doctoral dissertation researching how wooden multistory construction is perceived by Finland’s 
municipal civil servants overseeing land use planning. I demonstrate that the land use planning 
governance regime is a critical component for studying the diffusion of wooden multistory 
construction systems by highlighting various overlooked regime rules and tensions associated with the 
politics of planning that emerged from the dissertation research.   
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Evaluating the costs of relying on inaccurate forest inventory information: an 
application of stochastic programming 
Authors: Olha Nahorna*, Terje Gobakken, Kyle Eyvindson 

*presenting author, PhD Candidate  

Norwegian University of Life Sciences, Faculty of Environmental Sciences and Natural Resource 
Management, Campus Ås, Norway 

Abstract: The use of erroneous data in forest management could lead to decisions that cause high 
economic and environmental losses. Inventory errors are the easiest to quantify and calculate. 
Traditionally, forest inventory methods are evaluated by levels of accuracy and precision. However, 
this does not provide any information on data usefulness. To quantify the usefulness of precise data, 
the value of information (VoI) links data to the specific decision. We explore the difference in the 
value of the information provided from the mean stand values area-based inventory approach method 
(ABA-MV) and diameter distribution method (ABA-DD). ABA-MV is the most widely applied 
inventory method in Norway, however, it could be highly misleading, due to the potentially 
inappropriate diameter distribution model used to simulate forest growth and development. To 
calculate the VoI, we use stochastic programming to incorporate uncertainty in the tree-level data 
obtained from both methods into the forest modelling process. We explore the difference in stochastic 
solutions based on different optimization goals and decision-maker risk aversion. The results of the 
study demonstrate why ABA-DD should be a preferred inventory method over ABA-MV. 
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Dynamic treatment unit in forest planning improves economic performance of forestry 
over stand based planning  
Pär Wilhelmsson, Swedish University of Agricultural Sciences 

Abstract: We compare the economic performance of forest planning approaches when solving long-
term problems. A traditional stand-based approach uses stands (5.2 ha on average) and linear 
programming to solve the planning problem. We compare it to a dynamic treatment unit (DTU) 
approach based on high-resolution cells (12.5x12.5 m2) and microsegments (0.27 ha on average), both 
solved with a heuristic from the literature. We quantify fixed costs associated with cutting operations 
since each treatment unit is charged with an entry cost of 10 000 SEK. Entry costs are included in the 
DTU approach while a post-optimization defines treatment units in the stand approach and thereafter 
entry costs are applied. The stand approach produced 6.3-1.8% lower NPV compared to DTU 
planning. The differences in entry costs between planning approaches were minor. Instead, the 
differences in NPV was the result of suboptimal forest management, which were higher in plans found 
the stand approach. While forestry was less profitable, treatment units were also more compact with 
stands, especially compared to cells-based plans. Therefore, we reason that a combination of directly 
modelling costs and use of spatial proxy variables, may be advisable to achieve realistic treatment 
units. The results indicate that high resolution data and DTU planning may better utilize forests’ 
potential of economic production, compared to the traditional stand approach. 
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Are unmanned ground vehicles ready to work in clear-cut areas? 
Name: Priit Vellak 

Affiliation: University of Life Sciences 

Abstract: The main objective of this research was to determine if commercially available medium 
size unmanned technology, Unmanned Ground Vehicle (UGV), could have sufficient mobility 
capabilities to be used in clear-cut areas. The UGV mobility was tested in three different forest site 
types, the UGV was moving on potential trajectory which could be used for forest regeneration. After 
experimentation with UGV, we observed 51 reforestation areas in the same forest site types as the 
experimentations were done, to evaluate if the UGV would be able to drive in the areas. 
Experimentations and observations indicate that on 92% of the observed areas, mobility capabilities of 
the UGV are sufficient to move with the speed of 5 km/h and 8% of the areas are drivable with top 
speed of 3 km/h. We have determined that medium size commercially off the shelf unmanned 
machinery has sufficient capabilities to be used in reforestation areas in addition to heavy machinery. 
The working speed is crucial part of the economical evaluation of the concept of using UGV’s in 
forest regeneration operations. Further research is needed to analyse and assess the full potential of 
unmanned ground vehicles in forestry operations. 
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Gamifying forest owners’ decision support services –present and future applications 
Sari Pynnönen1*, Philip Chambers2, Annika Kangas3, Zampeta Legaki4 
1*Natural Resources Institute Finland, P. O. Box 2, 00791 Helsinki, Finland; sari.pynnonen@luke.fi 
2School of Forest Sciences, University of Eastern Finland, Joensuu, Finland. 
3Natural Resources Institute Finland, Yliopistokatu 6 B, 80100 Joensuu, Finland 
4Gamification Group, Faculty of Information Technology and Communication Sciences, Tampere 
University 

Abstract: Many forest owners struggle with making decisions about the management and use of their 
forests. They may feel they lack specific knowledge or have low-interest levels. Current decision-
support services and systems are not necessarily designed to motivate forest owners to engage in 
acquiring forestry knowledge to support decision-making. Gamifying forest owners’ information 
systems is an option that could address this.  

Gamification refers to an intentional process of designing and transforming an activity, system, or 
service to create positive experiences and benefits similar to those experienced from playfulness and 
playing games (e.g., aspects like motivational benefits, creativity, playfulness, and engagement). 
Gamification has shown promising results in affecting human behaviour and motivation, even in 
contexts that are more difficult to engage with, such as data analytics.  

Therefore, in forestry, gamification can be used to motivate users to gain data insights into their own 
forests and support well-informed decision-making processes. For forest owners, this might mean 
reimagining web-based and mobile forest management services to make them easier to engage with. In 
our presentation, we discuss the possibilities of gamification for forest owners’ services and present 
ongoing research for a gamified forest owners’ web service. 

References: 
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Resilience-enabling elements and trade-offs along the forest-based value chains: view on 
policy aspects 
Authors: Ludvig, Alice1; Schmid Blasius1; Öllerer Barbara1; Nikinmaa, Laura2; Hurtado Aragon, 
Pilar3; Rodrigues Ogea, Montserrat4; Toppinen, Anne5 

Presenter: Blasius Schmid (blasius.schmid@boku.ac.at) 
1University of Natural Resources and Life Sciences, Vienna (BOKU), Institute of Forest, 
Environmental and Natural Resource Policy and EFI-Forest Policy Research Network, Austria 
2Tapio Oy, Helsinki, Finland 
3Department of Biogeography and Global Change, Museo Nacional de Ciencias Naturales, Madrid, 
Spain 
4Galician Agency for Forest-based Industry, XERA, Galicia, Spain 
5Department of Forest Sciences, University of Helsinki, Finland 

Abstract: The forestry sector is currently facing a number of challenges, such as economic 
transformations, climatic change effects and growing societal demands. The paper sets out to map the 
current policy efforts that aim at increasing the resilience of forest-based value chains. We distinguish 
“stability” from “resilience”, measuring the first one (stability) in terms of recovery periods after 
temporary disturbance events and defining “resilience” as the ability of an ecological system to absorb 
changes, eventually transform but still persist (Holling 1973, p.17). The notion of socio-ecological 
resilience (Nikinmaa et al. 2020) uses a holistic view on resilience by also including societal and 
economic aspects. The paper goes beyond a mere technical understanding of forest ecosystems and 
aims to include the whole value chain. Our findings map a sectoral “policy mix” ranging from 
environmental, energy, climate, research-related to timber and industry-related measures. It becomes 
apparent that the notion of “resilience” is used in the recent European Green Deal and associated 
policies like the Bioeconomy Strategy, whilst other policy documents use the notion of 
“sustainability”. The paper provides also some clarification of unsolved policy problems as well as 
recommendations for synergies that can balance some (but not all) of the prevalent trade-offs. 

References: 

Holling CS, 1973. Resilience and stability of ecological systems. Annu Rev Ecol Syst. 4:1–23 

Nikinmaa, L., Lindner, M., Cantarello, E., Jump, A. S., Seidl, R. , Winkel, G. , Muys, B. 2020. 
Reviewing the Use of Resilience Concepts in Forest Sciences. Current Forestry Reports 6(2):61–80, 
doi.org/10.1007/s40725-020-00110-x 

Acknowledgements: This research is an output of the RESONATE project, which received funding 
from the European Union’s Horizon 2020 research and innovation programme under grant agreement 
no 101000574.  



Forest ecosystem services, tradeoffs and synergies 

 27 
 

Trade-offs and synergies between multiple objectives in ecosystem services from the 
Norwegian forest sector 
Abbas Nabhani1 *, Hanne K. Sjølie1 
1Inland Norway University of Applied Sciences, Faculty of Applied Ecology, Agricultural Sciences 
and Biotechnology, P.O. Box, 2400, Koppang, Norway 

Abstract: Forest and forest management is high on the policy agenda both in Norway and in the 
European Union to deliver pivotal ecosystem services to the society. In particular, the role of forest 
sector and its potential to deliver renewable materials and energy on one side, mitigating climate 
change and maintaining biodiversity, are highly debated topics in both science and policy. The aim of 
our study is to analyze trade-offs and synergies among these three objectives. To reach that aim, we 
apply a forest simulator with a set of tree-level growth and yield models. Using national forest 
inventory data that together represent the productive forest land base in Norway, we simulate a set of 
alternatives reflecting current forest management practices. The simulation outputs are fed into a 
partial equilibrium model of the Norwegian forest sector. In addition to forest management and yields, 
the model encompasses industrial processing of wood into sawn wood, pulp, paper, boards and 
bioenergy, trade and consumption. Forest sector carbon fluxes and biodiversity values are also 
projected. By running a set of carbon price scenarios reflecting a carbon tax/subsidy scheme varying 
from 10 to 100 € per ton CO2eq, we compare future industrial output, biodiversity, and climate change 
mitigation. 
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When a standing forest has a value…          
Per Kristian Rørstad, Norwegian University of Life Sciences 

Abstract: CO2 emissions are currently being traded at prices close to 100 €/ton CO2 in the common 
European emission allowance market (EU ETS). Assuming well-functioning market, this value may 
be taken as societies valuation for emission. Although forests and forestry are not covered by the 
scheme, this reflects at least the shadow price of sequestration in and emission from forests. If forest 
owners in Norway were paid for this climate service, this price level would lead to infinite long 
Faustmann rotation period (Hoen 1994; Rørstad 2022a). 

Assuming that the total growth in Norwegian forests follows logistic growth and using a simple 
optimal control framework, optimal steady state standing stock will depend on the discount rate and 
ratio between timer value and value of carbon capture and storage. Current prices indicate that we 
should stop forestry immediately if the discount rate is 4 % p.a. At 2 % this happens when the value of 
carbon sequestration is three times the value of timber (both measured per m3) (Rørstad 2022b). 

If prices and discount rate are not constant, a steady state solution is only by coincidence. The 
Norwegian guidelines for evaluating public investments (Finansdepartementet 2021) call for a 
reduction in the discount rate over time and requires the use of official CO2 price path. The singular 
solution shows that it is optimal to reduce the standing stock dramatically before letting the stock grow 
to its maximum. The effect is drastic for low rates of return. 

The main reason for this somewhat counterintuitive result is that the price of CO2 is assumed to 
increase faster that the interest and timber price. This means it pays to disinvest in forest to increase 
the capacity for carbon sequestration in the future. 

Although the analyses follows the guidelines, one should be careful when interpreting the results. 

Finansdepartementet. (2021: R-109/2021). Prinsipper og krav ved utarbeidelse av 
samfunnsøkonomiske analyser mv.  (Principles and requirements for social cost-benefit analyses.). 
Ministry of Finance. Oslo, Norway. 
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Abstract: The built environment generates approximately 40% of global emissions and hence holds 
high potential for decarbonization. Nevertheless, there are several obstacles to decarbonization, such 
as the need for major energy renovations, rising energy costs, and housing stock mismatches resulting 
from shrinking rural population and increased urbanization. In the Nordic context, two exemplary 
avenues for decarbonization include 1) increasing the use of wood in construction, and 2) facilitating a 
circular economy via building renovation and retrofits. According to a recent review, both aspects are 
underrepresented in sustainable construction literature. To this end, we use the dataset from a Finnish 
citizen survey eliciting various climate-wise housing preferences (n=1,448) to explore how 
respondents perceive these two decarbonization pathways, and whether certain background factors 
impact their preferences. Preliminary results indicate that most respondents (60%) agree it is important 
to use wood as a major material for residential building. Likewise, most perceive that the renovation of 
buildings is favorable to new constructions (70%). To better understand these preferences, we apply 
statistical modelling to quantify the effects of various background factors (i.e., income, education, 
gender, age, political identity, and the current housing attributes) accompanied with attitudes and 
awareness towards climatic change. 
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Policy analysis for reclaimed wood use in the construction sector of Norway: 
Highlighting opportunities, barriers and policy gaps for a multi-phase transformation to 
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Abstract: In order to achieve ambitions set out in Sustainable Development Goals and EU’s Green 
Deal, all sectors of the economy need to play their part, including the construction industry. This paper 
focuses on the use of recycled wood for construction activities. Current policy landscape was reviewed 
to gauge the opportunities and barriers for wood circularity in the context of the Norwegian 
construction industry. Qualitative data analysis was conducted for over 30 policy documents with the 
central documents consisting of white papers, national regulations, EU directives, building codes and 
construction standards. Following the transformative environmental policy framework, existing 
opportunities, barriers and subsequently policy gaps and policy recommendations were categorized 
into three phases of i) Innovation, ii) Restricting regulations, and iii) Stability. Prominent drivers were 
found to be national carbon-neutrality targets, stricter requirements of transparency, exemplification 
by public procurement and tighter waste regulations, among others. Barriers and gaps were primarily 
marked by the lack of technical declarations, standards, and economic rewards for using secondary 
materials. The research findings will provide useful information for authorities and decision-makers to 
aid the use of reclaimed wood in construction within each of the three phases, to ensure that specific 
policy and instruments can be aptly timed. 
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Sustainable business models in the wooden multistory construction sector – what are the 
key components?  
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Abstract: Few studies have investigated the processes and the strategic interactions between the 
Wooden Multistory Construction (WMC) industry, its customers, and the municipalities. Insights in 
this field are key for a sustainability transition in the construction sector. The objective of this study 
was to study the WMC corporate strategies toward customers and municipalities to co-create value 
and increase the industry’s market performance. The study applied theories of value co-creation and 
sustainability transitions. Qualitative, online interviews were conducted with professionals in the 
WMC industry and with key informants connected to the industry. The interviews focused on, the 
building and business processes, encounters and interactions with users and municipalities, 
sustainability aspects, and innovations in the WMC-market. The respondents reported a low customer 
concern for the building material. This implies that the sustainability aspects of WMC have not been 
used in marketing or strategy implementation; the focus is instead placed on industrial efficiency, 
pricing, building permits, and project success. Public procurement serves as a possible driver of a 
gradual sustainability transition in Swedish residential construction. The respondents also talk about a 
slow transition in the Swedish housing market towards more wood in construction. 
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Retrofitting urban areas with wood: businesses contributing to shared value co-creation 
Viljanen, A., Kurttila, M. & Toppinen, A. 

Presenter: PhD-student Anne Viljanen, University of Helsinki 

Abstract: Fostering a low carbon residential building stock requires businesses to create new 
solutions for markets. Wooden retrofits having synergies with resource-efficiency and circular 
economy offer interesting new possibilities as potential game changers but are yet rare in urban 
context. We seek to detect if the business networks in new residential construction in Finland overlap 
with retrofit and the way benefits can be accumulated over project spans. Also, we track the main 
internal and external factors promoting diffusion of niche cases of wooden retrofits and the value 
created. By applying business ecosystem concept, our aim is to analyze qualitative thematic interviews 
with 42 interviewees. Tentatively, the data reveals the exceptional circumstances, such as law 
changing regulations, new partnership models better recognizing value co-creation, and new 
innovations, which have allowed creation of market niches. Currently, there is a lack of knowledge on 
many internal and external factors contributing to the uptake of wooden retrofit solutions, and lessons 
are to be learned from the successful niche retrofit projects and their dynamics to shake the path-
dependent and conservative construction sector to the era toward national carbon neutrality goal by 
2035. 
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Moderation and mediation in collaborative governance platforms: the case of Estonia 
Forestry Development Plan 
Peeter Vihmaa, Meelis Tederb * 

 aJunior Researcher, Institute of Forestry and Rural Engineering, Estonian University of Life Sciences 

Doctoral Researcher, Environmental Policy Research Group, University of Helsinki 

 bSenior researcher, Chair of Forest and Land Management and Wood Processing Technologies, 
Estonian University of Life Sciences, Tartu, Estonia.  

Abstract: Managing contradictory expectations towards forest policy is a complicated governance 
task. By 2016, the tensions around Estonian forest policy had increased to such a level that the 
situation was dubbed “Forest War” in the media. To alleviate the situation, in 2017, Estonian Ministry 
of Environment created a collaborative governance platform to reach an agreement in the form of 
Estonian Forestry Development Plan 2030, a central periodic policy document, and invited 35 
organizations to participate. The process started by collaborative problem mapping and continued 
through deliberation in several stages. Professional moderators were hired to ensure constructive 
discussion. Despite these efforts, the platform was dismissed in December 2020 without completing 
the task. We present the analysis of the design and process of this collaboration attempt that highlight 
the factors that helped and hindered the achievement of an agreement in the platform. Our analysis is 
based in in-depth interviews (N=34) and document analysis. The results contribute to the theory of 
collaborative governance by differentiating between moderation and mediation and offer practical 
lessons for similar collaborations in the future. 
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Forest impact assessment for Sweden - a scenario analysis for 2020-2120  
Name:  Andreas Eriksson 

Affiliation: Swedish University of Agricultural Science, Department of Forest Resource Management 

Abstract: Swedish forests are increasingly expected to meet many different and partly conflicting 
demands, including roundwood, biodiversity, carbon sequestration and potential for reindeer 
husbandry and recreation. In addition, risks associated to climate change put even more pressure on 
forest management. Commissioned by the Government, the Swedish Forest Agency, in cooperation 
with the Swedish University of Agricultural Sciences, performed a national forest impact assessment 
(SKA22). Using long-term scenario analysis (the SKA22 scenarios), we compare the potential of five 
alternative strategies (BAU, Biodiversity, Climate adaptation, Increased growth and, Combination) to 
meet the future with climate-smart forestry. The scenario analysis was done for Sweden using national 
forest inventory data and the decision support system Heureka RegWise. The results illustrate that 
there is potential for alternative pathways and win-win solutions. However, it is not possible to fulfill 
all societal demands. We identify synergies between climate adaptation and biodiversity as well as 
between climate adaptation and timber production, but also goal conflicts. Some scenarios imply a 
need for structural changes in the wood processing industry. The results also show the importance of 
timeframe for the assessment, especially regarding carbon sequestration and biodiversity. 
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Sustainable Forestry in Finland: Exploring pathways towards 2035 and beyond 
PhD student Teemu Harrinkari¹, Teppo Hujala², PhD student Teija Kanniainen² *, Kaisa Korhonen-
Kurki³, Jukka Tikkanen², Ritva Toivonen¹,  

¹University of Helsinki, Faculty of Agriculture and Forestry, the Department of Forest Sciences, 
Latokartanonkaari 7, FI-00014 University of Helsinki, Finland; ²University of Eastern Finland, 
Faculty of Science and Forestry, School of Forest Sciences, Yliopistokatu 7, FI-80130 Joensuu, 
Finland; ³Finnish Environment Institute, Environmental Policy Centre, System Transformation Unit, 
Latokartanonkaari 11, FI-00790 Helsinki, Finland.  

Abstract: The concept of sustainability has evolved significantly during the past three decades, 
because of the failure of the pillar model to bring any change to business as usual while sustainability 
challenges have increased. A quest for sustainability has guided Finnish forest policy for over a 
century. During the last three decades, following international development, different dimensions of 
sustainability have been incorporated into Finnish forest policy. 

The aim of the study is to identify potential future ideals and pathways for sustainable Finnish forestry 
in 2035. The data consists of policy documents, qualitative expert interviews, and material produced in 
a participatory backcasting workshop, that was organized for stakeholders of forest policy.  

The preliminary results indicate that based on the backcasting pathways, sustainability seems to 
remain at the core of Finnish forest policy in the future. Science-based knowledge, a quest for a 
holistic and constructive discussion culture, and diversification of market-based benefits derived from 
forests were identified as potentially effective areas leveraging sustainability transformation (cf. 
Abson et al. 2017). The joint “Effective Forest Policy 2030” research project of the University of 
Helsinki and the University of Eastern Finland was funded by Metsämiesten Säätiö foundation. 

References: 

Abson, D.J., Fischer, J., Leventon, J. et al. Leverage points for sustainability transformation. Ambio 
46, 30–39 (2017). https://doi.org/10.1007/s13280-016-0800-y  
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Regional characteristics of municipal land-use planning. A regional innovation system 
appoirach in Finland and Sweden 
Atte Koskivaara 
Researcher at Natural Resources Institute Finland (Luke) 
PhD student at the University of Helsinki 

Abstract: Land-use planning has been identified as an important tool in pursuing sustainability by 
guiding the construction and development of our living environment. Sustainability action places large 
requirements for municipalities to develop and introduce priorities in their planning. Land-use 
planning systems in Finland and Sweden relate to regulation and decisions of authorities connected to 
national, regional, and municipal levels. In general, both countries’ municipal level has the most 
power in decision making by holding e.g., planning monopolies. Municipal land-use planners operate 
in the junction of different actors including businesses, local politicians, citizens, and research 
institutions. Thus, they provide an interesting opportunity to study the operationalization and 
objectives of land-use planning in different regions. By using survey data gathered from municipal 
land-use planners in Finland (n=163) and Sweden (n= 131) in April 2021, this study takes the regional 
innovation system approach to illustrate planning systems in varying regions and to compare roles of 
their actors and activities. As method of analysis, both quantitative (i.e., multi-variate methods) and 
qualitative approaches are being used. Our results suggest that notable differences exist between urban 
and other municipalities’ systems, particularly related to the use of informal planning methods, 
sustainability objectives and collaboration. 
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Impacts of biodiversity and carbon policies on Norway’s forest management and 
industry competitiveness    
Lucas N. Lopez1 *, Abbas Nabhani1, Hanne K. Sjølie 1, Francisco X. Aguilar1,2 
1Inland Norway University of Applied Sciences, Faculty of Applied Ecology, Agricultural Sciences 
and Biotechnology, P.O. Box, 2400, Koppang, Norway 
2Swedish University of Agricultural Sciences, Department of Forest Economics. SLU skogsekonomi, 
Umeå, 90183, Sweden 

Abstract: It is of global importance to manage boreal forests sustainably as one of the largest biomes 
hosting the most coniferous forest area on the planet. Even-aged management with clearcutting is the 
chief silviculture regime implemented across Norwegian forests to maximize timber production as an 
ecosystem service supplying pulp, paper and wood products. Despite the implementation of 
environmental standards in Nordic forestry for decades, the public and scientific debate on the effects 
of current practices on ecosystem services such as biodiversity and forest carbon has intensified. This 
study assessed how carbon policies and constraints to improve biodiversity status affect long-term 
silvicultural practices, forest sector carbon fluxes, and the forest industry. Following a two-step 
procedure, we first applied the tree-level simulator "TreeSim" to simulate management scenarios that 
mirror common management practices across Norwegian forests. Then, we applied the forest sector 
optimization model “NorFor” to compare scenarios regarding the dominant management regimes 
across forest types, landscape biodiversity levels, forest sector carbon fluxes, and forest industry 
competitiveness. Results are expected to show medium level of biodiversity constraint leads to 
increase carbon-pools without diminishing timber supply for all silviculture regimes. 

Keywords: carbon policies, wood industry, spatial equilibrium model, simulations, scenario analysis, 
sustainable forest management 
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The quantification of harvest leakage and its economic effect on the forest industry in 
North Europe  
Junhui Hu, Norwegian University of Life Sciences 

Abstract: Emission reduction measures that alter forest harvest levels to increase carbon sequestration 
can be greatly compromised by the presence of harvest leakage. Our study quantifies the leakage rates 
in Nordic countries when a range of harvest shocks in both decreasing and increasing directions are 
applied in one country. A partial equilibrium forest sector model named the Nordic Forest Sector 
Model (NFSM) with a fine resolution of 31 regions for Nordic countries is applied for the purpose of 
the study. The roundwood leakage rates range from 58% to 91%, 73% to 91%, 75% to 107%, and 59% 
to 106%, respectively when the harvest is increased and decreased in the range of 1-6.5 million m3 for 
Norway, Sweden, and Finland and 0.5-2.8 million m3 for Denmark. A clear trend is that a small 
harvest change will give higher leakage than a greater harvest change. In addition, sawmill production 
and biomass consumption in bioheat production are substantially influenced by the harvest level. The 
production of sawnwood in Norway is likely to drop when the decrease in harvest amounts to a certain 
level and production in Sweden will increase as compensation. However, when harvest reduces in 
Sweden and Finland, their production will likely stabilize at their previous level; The consumption of 
pulpwood and sawmill residues is expected to drop when the harvest of pulpwood and sawmill 
production declines, and vice versa, other biomass such as logging residues and black liquor are the 
important supplements. Additionally, the penetration of changes in timber prices to other countries can 
be noticeable, e.g., the reduced harvest in Norway increases the sawlog price in Sweden and Denmark 
in addition to Norway. Therefore, the harvest leakage can effectively impact harvest levels, sawmill 
production, biomass consumption, and timber prices in the home and other countries, and should 
hence be carefully analyzed to accurately estimate the true mitigation potential of forest policies. 
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A new look at quantifying leakage in voluntary US forest carbon offset projects 
Gregory Latta, Ph.D. 1 * 
Justin S. Baker, Ph.D. 2 
Sara B. Ohrel5 
Adam Daigneault, Ph.D. 3 
Christopher S. Galik, Ph.D.4 
1Department of Natural Resources and Society, University of Idaho, Moscow, ID 83844 
2Department of Forestry and Environmental Resources, North Carolina State University, Raleigh, NC 
27695 
3Department of Public Administration, North Carolina State University, Raleigh, NC 27695 
4School of Forest Resources, University of Maine, Orono, ME 04469 
5United States Environmental Protection Agency, Washington, D.C. 20004  

*corresponding author  

Abstract: With renewed public and private sector interest in climate change mitigation, there is an 
urgent need for the scientific community to advance empirical and modeling methods to evaluate 
potential implications of forest carbon offset (FCO) program design. Such analysis is critical for 
informing offset protocol development in several ways, including for estimating key protocol 
parameters such as leakage rates. Currently, protocol developers are applying leakage rates based on 
dated research and modeling approaches that no longer reflect contemporary market dynamics, forest 
inventories, and management practices. This analysis explores some of the potential issues related to 
using structural models of the US forest sector to evaluate leakage within a hypothetical FCO 
program. We simulate the voluntary FCO market participation across a wide-range of carbon price 
scenarios (ranging $5- $100/tCO2eq), and then track forest carbon changes domestically over time 
across both market participant and non-participant pools relative to a baseline (no carbon price) 
scenario. We next compare leakage rates for scenarios that pay for only annual removals with those 
that only pay for avoiding emissions from harvesting mature forests. Finally, we isolate the FCO to 
single regions and evaluate the inter- and intra-regional changes in carbon pools. The results provide a 
robust base on which to explore further FCO program design issues. 
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Does expanding wood use in construction and textile markets contribute to climate 
change mitigation? Case Finland     
Hurmekoski, E1 *., Kunttu, J., Heinonen, T., Pukkala, T., Peltola, H. 
1University of Helsinki 

Abstract: The climate change mitigation potential of wood use is contingent on the net fossil and 
biogenic emissions over time. This study aims to improve the consistency of assessing the avoided 
fossil emissions attributed to changes in wood use, and to estimate the additional mitigation potential 
of increased wood use in construction and textile markets based on wood harvested in Finland. The 
results show that, compared to baseline, an increase in the market share of wood leads to an increase in 
atmospheric CO2 concentration by 2050. Thus, the substitution impacts of wood use are not large 
enough to compensate for the reduction in forest carbon sinks in the short and medium term. This 
outcome is further aggravated, considering the decarbonization of the energy sector driven by the Paris 
Agreement, which lowers the fossil emissions of competing sectors more than those of the forest 
sector. The expected decarbonization is a highly desirable trend, but it will further lengthen the carbon 
parity period associated with an increase in wood harvest. This creates a strong motive to pursue shifts 
in wood uses instead of merely expanding all wood uses. 
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On reconfiguring value creation logic of the forest sector in the changing business 
environment          
Name: Anu Laakkonen 

Affiliation: University of Eastern Finland, School of Forest Sciences 

Abstract: The forest sector is facing many global economic, ecological and social challenges which 
are altering the business environment, and thus creating pressures for the sector to reconfigure its 
value creation logic. In this interdisciplinary doctoral dissertation, I investigated how the value 
creation logic of forest sector is changing when entering the sustainable circular forest-based 
bioeconomy. The research strategy followed a qualitative case study approach. Data consisted of 
documents and interviews, and they were analysed with theory-driven methods.  

I investigated the past and present macro and meso level developments within the forest sector’s 
business network: how has the sector’s value creation logic adapted before? Furthermore, I 
investigated the sector’s transforming value creation logic from meso level: how is the sector’s value 
creation logic currently adapting? Lastly, I investigated optional reconfigurations in the sector’s value 
creation logic through two micro level cases. First, by introducing a new mindset for forest service 
companies to operate in a collaborative value network as a possible future value creation logic. 
Second, by investigating forest owners’ climate change attitudes and their impacts on forest 
management decision-making to recognise those owners who would be willing to adopt activities with 
reconfigured value creation logics. 
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A framework for assessing the resilience of demand for forest goods and services 
Name: Marie Lautrup 
Affiliation: University of Copenhagen, Department of Food and Resource Economics 

Abstract: European forests are likely to face future disturbances in the form of climate change, 
biodiversity decline, and changes in societal demand. When investigating resilience towards such 
disturbances within forest economics and forest science, we often think of the resilience of the forest 
ecosystem or the forest value chain. In this study, we instead look at the consumer perspective and 
develop a framework for assessing the resilience of the demand for forest-based goods and services. 
Ecological resilience is the capacity of a system to absorb a disturbance, be persistent, and reorganize, 
thereby retaining the same state or structure. In economic terms, persistence can be translated to the 
elasticity of demand, and reorganizing can be interpreted as finding substituting goods or services in 
case of a change in consumption possibilities. Based on an expert survey in nine countries and a 
literature review, we provide a broad assessment of demand resilience at the European level. The 
assessment is presented as a ladder, ordering the forest-based goods and services from the most 
resilient to the least, thereby providing a guide to which forest-based goods and services to secure or 
increase the resilience of. 

  



Forests and markets 

 43 
 

European roundwood market resilience in the era of natural disturbances 
Presenter:  
Elias Hurmekoski 
Academy Research Fellow 
University of Helsinki, Department of Forest Sciences 

Authors: Asada, R., Hoeben, A., Hurmekoski, E., Toppinen, A., Stern, T. 

Abstract: Climate change poses a growing threat to European forests though increasing frequency and 
severity of heat waves, drought, storms, insect outbreaks, and other natural disturbances. Natural 
disturbances affect both the volume and the quality of the wood and increases salvage logging. In 
addition to the supply shocks, rebuilding activities can induce higher demand for wood products in a 
region affected by a storm. This study assesses the impact of supply and demand shocks to roundwood 
prices through econometric analysis in five forest-rich European countries (Austria, Czech Republic, 
Germany, Finland and Sweden), building on the theory of price transmission and selected indicators 
for natural disturbances. We used annual time series data in differenced form on collected disturbance 
and price data from national sources. Statistically significant results for all countries were gained only 
for sawlog price formation. The preliminary results show strong differences between countries: Prices 
were rather driven by demand-side effects in the Nordics and supply-side effects in Central Europe, 
with mixed results for Austria. The results may be affected by moderate disturbances in historical data, 
so the results can only indirectly inform on disturbance regimes in other regions or in the future. 
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Forest industries in regional peripheries 
Maija Halonen, University of Eastern Finland, Postdoctoral researcher 

Linda Lundmark, Umeå University, Associate professor  

Abstract: This research focuses on forest manufacturing companies and units located in regional 
inland peripheries in northern Sweden and northeast Finland. They represent atypical locations of 
forest industries remote from the main transportation routes, as well as societal and economic centres. 
In spite of being distant, these industries are firmly tied to flows of the changing markets on different 
scales, and political agendas regarding the use of forests. Simultaneously they are part of regional 
development processes and local communities. The research question is how peripheral forest 
industries in the vicinity of extensive forest areas adapt to different flows in their hinterland in order to 
remain successful. In this ongoing study, the question is approached from the developmental 
perspectives of local and regional policymakers, and practical economic viewpoints of actors in 
peripheral forest industries. On one hand, the future prospects are assessed as rather good, especially 
regarding the atmosphere created by the green growth and related sustainability agendas, and the 
location next to forest resources. However, adaptation has become increasingly unpredictable and 
difficult due to rapid, and contradictory change, or long-lasting disadvantages in the socio-economic 
environment. 
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How is hierarchical forest planning affected by a combination of uncertain information 
and contradicting goals         
Patrik Ulvdal1*, Karin Öhman1, Ljusk Ola Eriksson2 and Tomas Lämås1 
1Department of Forest Resource Management, Swedish University of Agricultural Sciences, Umeå, 
SE-901 83, Sweden 
2Department of Southern Swedish Forest Research Center, Swedish University of Agricultural 
Sciences, Alnarp, SE-230 53, Sweden 

Abstract: Forest planning aims to ensure high goal fulfilment for the decision maker, let it be a non-
industrial forest owner or a forest company. For industrial forest owners, the goals are generally stated 
as maximising the net present value (NPV) or similar. However, the goals may change when going 
down the planning hierarchy (from strategic to tactical and operational planning) as other aspects than 
long-time harvest levels comes into play, like the budgeting of harvesting and transportation costs. 
Thus, the goal of tactical and operational planning can be to minimise costs instead of maximising 
NPV.  

We examine the effects of these contradicting goals by solving multiple traditional forest optimisation 
problems resembling real-world hierarchical forest planning based on uncertain forest information. By 
varying the quality of the underlying information and the level of alignment of goals when solving the 
optimisation problem for strategic and tactical planning in series, we calculate both components’ 
impact on goal fulfilment. The preliminary results show that an unintegrated planning procedure based 
on uncertain information has a sub-optimality loss compared to a best-case reference of 0.6 %. 
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Reviewing the discrepancies between biodiversity assessment in forest planning and in 
ecology     
Authors: Juliette Hunault-Fontbonne*, Kyle Eyvindson 

*Presenting author, PhD candidate  

Faculty of Environmental Sciences and Natural Resource Management, Norwegian University of Life 
Sciences, Campus Ås, Norway 

Abstract: The inclusion of biodiversity indicators in forest planning is increasingly important due to 
the role biodiversity plays as a supporting service for other ecosystem services and the positive impact 
it has on forests productivity. To forecast future biodiversity potential, forest planners use models that 
simulate forest growth and other biological and ecological processes. By nature, all models are a 
simplification of reality and may ignore components of biodiversity’s multi-scales and multi-facets. In 
this study, we question whether the current models used for forest planning can properly characterise 
biodiversity as it is defined in ecology. We review forest management planning articles to understand 
which indicators are used and what definition of biodiversity they represent. We compare this 
definition with the main definitions, theories and concepts used in ecology to highlight the 
discrepancies between the two fields and suggest improvements for future biodiversity studies in 
forestry. We foresee that current forest management and planning research uses methods and models 
that rely on a limited set of indicators, mostly related to deadwood and stand structural elements. We 
anticipate that improved integration of biodiversity dimensions in forest planning will require 
assessments of temporal and spatial connectivity. 
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Does forest management zoning efficiently provide landscape multifunctionality? 
Authors: 
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* Presenting author 

Abstract: Land-use guidelines are being integrated into national and international policies to enhance 
biodiversity conservation and ecosystem services, and to prioritize sustainable practices. In forest 
dominated landscapes, zoning approaches has suggested combining intensive, extensive or 
conservation management alternatives at the landscape-level. The core idea is to allocate landscape 
zones with specific management priorities and as such resolve conflicts among divergent objectives. 
However, defining the respective proportion of these zones to enhance landscape multifunctionality 
remains an open question. We explored the efficiency and rationality behind the TRIAD approach, 
looking at the potential impacts on the ecological, economic, and social benefits. Through a simulation 
and optimization framework we explored a range of proportions of three management zones and 
evaluated how the definition of these zones impacted a large range of biodiversity and ecosystem 
services indicators. Our core results highlight the potential opportunities and pitfalls possible when 
zoning forest landscapes into different management priorities. We conclude that restricting forest 
management into intensive, extensive and conservation zones does not implicitly contribute to a 
positive overall forest multifunctionality, however management still requires clear landscape 
objectives. These overall landscape objectives need to be considered in forest management planning to 
satisfy the requirements of land-use policies. 
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Evaluating long-term forest sector strategies: Insights and pitfalls 
Names: Ljusk Ola Erikssona, Ragnar Jonssonb, Göran Berndesc, Nicklas Forselld, Fulvio di Fulviod, 
Bishnu Poudela, Johan Bergha 

Affiliation: 
aDepartment of Forestry and Wood Technology, Linnaeus University, SE 351 95 Växjö, Sweden 
bDepartment of Energy and Technology, Swedish University of Agricultural Sciences, Box 7032, SE 
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cDepartment of Space, Earth and Environment, Physical Resource Theory, Chalmers University of 
Technology, SE 41296, Gothenburg, Sweden 
dInternational Institute for Applied Systems Analysis (IIASA), Schlossplatz 1, A 2361 Laxenburg, 
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Abstract: This presentation introduces an analysis of three regulatory changes for Swedish forestry, 
using a forest sector model that accounts for the inter-dependencies of forest management, industrial 
processing and markets, as well as spatial aspects in forest resource use. The analysis rely on 
indicators relating to biodiversity and climate change, and span over an 80-year period.  

Compared to current regulations, increasing the minimum allowed final felling age results in the same 
areas of old forest and, given the substitution effects adopted for this study lower net carbon emissions 
after10 years. Banning harvest of old forests results in more old forest and does not affect net carbon 
emissions significantly. Increasing set-asides is at a middle ground between the other two regulatory 
changes. 

While effects of regulatory changes on net carbon emissions depend on substitution effects, the 
ranking of the three options appears relatively robust. Yet, further analyses are motivated. Could 
technical progress and changes in wood use, together with structural changes in other societal sectors, 
change the relative attractiveness of the investigated strategies? How to consider climate change 
impacts and adaptation in the forest sector? What about leakage and risks associated with maintaining 
different carbon stocks? 
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Landowners’ opportunity costs when engaging in forest management 
H. K. Sjølie1* and R. J. Brazee2 
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Sciences, U.S. 

*Corresponding author and presenter 

Abstract: Many non-industrial private forest owners (NIPFs) do not harvest their forest stands as the 
Faustmann model recommends. Many forest owners never harvest even if they have mature forest. 
The standard explanation for the divergence between harvest recommendations from the Faustmann 
model and landowner behavior is that in addition to timber production, land owners value forest 
amenities, and actually are maximizing land values. We propose an alternative explanation based on 
landowner utility rather than amenity values. To harvest timber, landowners need to invest time. If 
effort has a high opportunity cost, then these aspects may be effective barriers to harvest. These 
opportunity costs may be higher among owners who are less experienced with forest management and 
who are less informed about their forest. We present a utility-maximization model in which 
landowners face opportunity costs of forest management efforts and landowners who have experience 
with forest management face less barriers than landowners who do not have such experience. An 
extensive survey dataset of Norwegian forest owners is used to assess the model’s usefulness in 
characterizing opportunity costs among owners with and without forest management experience given 
their evaluation of administrative and knowledge barriers to harvest and their off-forest income.   
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Economic assessment of selective felling in Estonian forest management 
Paavo Kaimre, DSc 

Estonian University of Life Sciences  

Abstract: In recent years, the discussion about forest management on the principle of continuous 
cover  forestry (CCF) has become very active in Estonia. The shelterwood system and selective 
fellings have been recommended instead of clear-cutting. Although selective fellings have been 
practiced in Estonia for a long time, economic calculations are not available on this topic. The main 
goal of the study was to find out the relevant criteria and methods for the economic assessment of 
selective felling.  

Stand data from Forest Register, data of removals, the difference model, the assortment program and 
the average timber prices from the period 2019-2021 were used to assess the profitability of forest 
management. The net present value for both even-aged and uneven-aged perpetual forest management 
was calculated on the data of sample stand. The results indicated that the long-term income from CCF 
is lower compared to even-aged forest management. 

Unfortunately, there are no long-term data and relevant models of the dynamics of stands managed as 
continuous cover forests in Estonia. This deficiency must be alleviated through specific data 
collection. To improve the profitability of CCF, the management rules should be revised.   
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Analysing success of cross-boundary collaboration initiatives and practices in family 
forests of Finland and the United States 
Name: Teppo Hujala 

Affiliation: University of Eastern Finland  

Abstract: On family-forest-dominated landscapes, which often have fragmented ownership structure, 
ecosystem services exist at scales larger than individual parcels. There are reasons to assume that 
increasing cross-boundary collaboration (XBC) will result in better connected ecological entities and 
therefore greater protection and production of the ecosystem services. Concerted action may be 
initiated and maintained via various alternative manners, actors, and policies, but recent literature of 
successes and failures of XBC practices is lacking. To begin filling the gap, this presentation firstly 
introduces some different XBC initiatives and practices identified from family forests in Finland and 
the United States, such as forest cooperation areas, windmill tenure mechanisms, water catchment 
restoration projects, landowner cooperatives, and Forest Banks. Secondly, the presentation outlines the 
adapted use of Vroom-Yetton model to systematically assess those cases to better understand the 
characteristics which made them successful (or a failure). Thirdly, it provides preliminary insights on 
the ways with which contextually aligned policies may encourage increased and successful XBC on 
family forest lands. The presented XBC examples demonstrate a range of cooperation types from 
formal to informal and a variety of ecosystem, economic, and social benefits that may be secured via 
flexible and scalable support mechanisms coupled with well-aligned communication
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Carbon pricing systems in the forest sector: a review of modelling approaches   
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Abstract: To increase carbon sequestration in forests and forest products, carbon pricing systems are 
seen as a promising approach. In this context, forest sector models are widely used instruments to 
assess potential impacts of carbon pricing systems on forest products markets. However, 
characteristics of implemented carbon pricing systems differ among conducted analyses. 

We conducted a scoping review on the implementation of carbon pricing systems in forest sector 
models, reviewing studies published between 1990 and 2021. Drawing on 49 modelling studies, the 
review provides an overview of the state-of-the-art methods, discusses technical aspects and identifies 
possible future research trends. 

We specify differences regarding the type and the system boundaries of carbon pricing systems, as 
well as carbon price-related characteristics. Two categories of carbon pricing systems could be 
differentiated: symmetric systems, which account for both carbon sinks and sources, and asymmetric 
systems considering only one of both sides. Besides global analyses, studies focused on European 
countries and on the US. Furthermore, issues regarding permanency, additionality and leakage of 
forest-related mitigation options are addressed differently across the reviewed studies. 

Our results illustrate the challenges of valuing carbon sequestration as a non-timber objective in 
existing forest sector models and the complexity of carbon pricing policies. 
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Non-industrial private forest owners’ preferences for voluntary permanent forest 
conservation           
Anna-Kaisa Kosenius 
University of Helsinki, Department of Economics and Management 
University lecturer 

(co-author of the paper: Fredrik Salenius) 

Abstract: The study explores the willingness of non-industrial private forest owners to set aside forest 
permanently for conservation. The survey data on Finnish forest owners (N=587) were slightly biased 
to young, highly educated, and absentee forest owners, and larger-than-average forest holdings.  

The discrete choice experiment was applied to study the preferences for voluntary forest conservation 
and the associated program characteristics: compensation paid to forest owner for biodiversity and 
forest carbon, potential nature management activities, and activities allowed in the conserved area. 
Sixteen motivations for forest ownership were condensed with principal component analysis to 
economic, recreation, and environment motivations. Similarly, aspects of sustainability of Finnish 
forestry reduced to environmental and economic-social factors. 

The latent class model revealed three types of forest owners that differ in terms of compensation 
required for setting forest permanently aside. The highest-compensation type (73% of respondents) 
underlines economic aspects of forest ownership and economic-social aspects of sustainability. The 
middle-compensation type (9%) perceives all motivations and all sustainability aspects important, and 
the zero-compensation type (18%) stresses environmental and recreational motivations for forest 
ownership and the importance of environmental aspect for sustainable Finnish forestry. The preference 
differences are associated with socio-demographic factors and characteristics of forest holding. 
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Sustainable development in forest owners’ associations - corporate sustainability and 
cooperative identity   
Anna Thorning. PhD student. Department of Economics, Geography, Law and Tourism, Mid Sweden 
University 

Abstract: Sustainable development is an important concept to consider for all types of organisations 
and often incorporated by a top-down strategic approach through corporate sustainability. Forest 
owners’ associations are based on the cooperative and are therefore expected to include key 
stakeholder such as members in strategic decisions. The cooperative idea is suggested to be linked to 
sustainable development, although strategic organisation for sustainable development can be 
challenging due to the cooperative organisation form. For forest owners' associations the cooperative 
identity can be an important aspect of incorporating sustainable development. This study aims at 
exploring how sustainable development is incorporated and perceived in forest owners’ associations. 
A qualitative case study of the phenomenon of sustainable development in Swedish forest owners’ 
associations suggests that by considering the cooperative identity in sustainability strategies, a 
dynamic context-bound perspective on sustainability dimensions and stakeholders can be developed. 
Forest owners' associations can, through their cooperative organisation form, differentiate themselves 
through a long-term perspective and focus on the social dimension. This study highlights the 
importance of considering both sustainability strategies and cooperative identity in the process of 
incorporating sustainable development into a forest cooperative.   
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Decision-making support for forest ecosystem services 
Camilla Widmark 
Associate professor 
Department of Forest Economics, Swedish University of Agricultural Sciences 

Abstract: Forests offer a multitude of forest ecosystem services (FES); thus, the benefits people 
obtain from ecosystems related to forests, such as timber, alternative energy materials, climate 
mitigation, biodiversity, recreation, and cultural benefits. This proposed panel focuses on synergies 
and trade-offs of using forest resources with the aim at providing policymaking support on FES. 
Recognizing the multiple dimensions of FES values are key for capturing the diversity of societal 
demands. In recent years, claims have been raised towards integrating the non-economic values into 
ecosystem services valuation however, very little is however known as how citizens perceive forests 
and how this is related to their value system (in non-economic terms). 

There is a trend towards intensification of forest use in many European countries: on the one side, this 
trend is fueled by an increasing demand for forest products and services, driven by global population 
and income growth and an increasing per capita consumption of forest products politically promoted 
by a shift towards bio-economy. On the other side, an increasing area of forests is protected for 
biodiversity and recreational values or not managed at all due to the lacking interest of forest owners. 
These de facto decreases the share of actively managed forest lands. Consequently, meeting growing 
demand for forest biomass on the remaining area is inevitable leading to important decisions involving 
synergies and trade-offs among forest ecosystem services. The aim of the presentation is to provide a 
holistic approach to value assessment to consider different valuation considering multiple levels of 
decisions-making and including citizens value perceptions to support in decision-making processes of 
forest ecosystem services at different policy levels. 

Keywords: trade-offs, synergies, value assessment, policy impact 
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Preferences for climate adaptive forest management practices underpinned by the self-
construction of climate change 
Names & affiliations: 

Dohun Kim, Swedish University of Agricultural Sciences [Ph.D. student] 

Hanne K. Sjølie, Inland Norway University of Applied Sciences 

Francisco X. Aguilar, Swedish University 

Abstract: Knowledge about how the public values forests is fundamental to making informed 
decisions regarding forest policy. An individual’s psychological characteristics are essential to a 
person’s construction of forest values, yet these have seldom been studied in the forest valuation 
literature. We used a binary discrete choice experiment in Norway and Sweden to elicit public 
preferences to changes in key forest management attributes (set-aside, tree ages, and tree composition) 
to prevalent forest conditions. Econometrically, we used psychological distance to climate change and 
environmental values as choice determinants in addition to selected attributes in our experimental 
design. We found that the Norwegian public was statistically indifferent to all attributes except for 
larger set-asides than currently adopted. The Swedish public favored increases in set-aside areas, 
proportion of uneven-aged tree groups, and number of tree species. Self-reported uncertainty of a 
changing climate had a negative and significant effect when choosing alternative forest management 
strategies in both countries, but had a minimal effect on willingness-to-pay estimates. We discuss 
possible explanations for the unveiled differences between the neighboring countries. We also discuss 
implications of our study in terms of forest management policy and environmental valuation and the 
use of preference uncertainty measures in obtaining willingness-to-pay estimates. 

Keywords: Forest management, climate change, discrete choice experiment, psychological distance, 
environmental values, preference uncertainty.  

  



Carbon, climate, and forestry 

 57 
 

Carbon mitigation payments to manage forest for climate change            
Names: Bishnu Chandra Poudel1, Ljusk Ola Eriksson1, Andreas Stephan1 * 
1Department of Forestry and Wood Technology, Linnaeus University, Sweden 

Abstract: Swedish forestry sector is in pressure to bring solutions to mitigate climate change because 
of their pivotal role in binding, storing, and transferring carbon it into the society. A scientific 
challenges task is how forests to be managed for various pathways to maximize benefits and reduce 
trade-offs. Forest policies can play a major role to define the future pathways. In this paper, we 
introduce a concept of “carbon mitigation payment system” to respond the initiative that considers 
forest as carbon sink rather than a source of materials and energy feedstock. Carbon mitigation 
payment system is assumed in cases where forest owners aim for increasing carbon stock in the forest 
instead production and profit by selling materials. 

By implementation of forest sector model BioFrame, we will describe the effect of forest policies for 
carbon mitigation alternatives, optimal payment levels and transactions. Implementation of various 
will provide the new pathways for carbon neutrality through the payments to forest owners. BioFrame 
forest sector model is equipped with national forest inventory data, process based model, forest 
planning model, product flow and carbon balance models integrated for the analysis. We will use 
established parameters to evaluate the carbon prices for the payment services.  
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What are the strongest influencing drivers on forest area development using 
Environmental Kuznets Curve and Forest Transition Hypothesis?        
Julia Tandetzki1 *, Franziska Schier1, Margret Köthke1, Holger Weimar1 
1Thünen-Institute of Forestry, Leuschnerstraße 91, 21031 Hamburg, Germany 

Abstract: To represent global forest area dynamics, the concept of “Environmental Kuznets Curve 
(EKC)” and “Forest Transition Hypothesis (FTH)” are often assumed to estimate correlations between 
socioeconomic factors and forest area development. 

We analyze studies of EKC and FTH concepts regarding their dependent and independent variables, 
curve shapes and estimation methods with the help of a systematic review. We identify evidence gaps 
and ascertain which variables provide strongest explanation for global forest area developments. The 
evidence base amounts to 46 articles and 141 studies. We determine eight dependent variables, and 
135 independent variables, which were tested 748 times for all studies. Less than half of them have no 
significant effects. “Gross domestic product (GDP) per capita” and “GDP per capita squared” are the 
most common independent variables, especially for the EKC concept. Followed by “population annual 
growth rate”, “population density”, and “institutions”, which are tested for both concepts. 

The estimations of EKC and FTH do not provide a unified picture. Our results indicate that the 
estimation of the concepts complement each other and show transferable insights for further enhanced 
version of estimation the forest area development. These findings assist the relevance of the choice of 
variable selection and estimation method. 

Keywords: Environmental Kuznets Curve, Forest Transition Hypothesis, forest development 
concepts, evidence base, systematic review 
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Using a multisite travel cost study to assess outdoor recreational values 
Name: Jette Bredahl Jacobsen 

Affiliation: University of Copenhagen 

Authors: Lasse Læbo Matthiesen, Thomas Lundhede, Jette Bredahl Jacobsen 

Abstract: The inclusion of the environment in macro-economic models is getting increased attention. 
One such tool is the development of a green net national product (GNNP). In order to include outdoor 
recreational values of such measures, it is necessary to couple it with recreational value estimates. This 
typically requires the inclusion of multiple sites. Based on stated travel distances among a random 
sample of the Danish population, we estimate recreational values of forests, using a multi-site 
recreational model, i.e. taking into consideration substitute sites. A challenge in multisite models is to 
define what constitutes a recreational substitute, as results may be highly dependent hereof. Dividing 
the country into grid cells, next with the presence of forest or not, and using these as substitutes, we 
avoid the use of researcher-defined substitute sites. We test the sensitivity to thresholds, and also 
compare the aggregate result with an earlier study using a research-defined substitute site definition. 
Finally, we model the development over time, taking into account the development of both land-use 
and population patterns (e.g. increased urbanisation). We use this to discuss drivers of change in 
outdoor recreation value, and its implications for the weight it gets in national measures like GNNP. 
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Gender differences in job experiences and satisfaction in the Norwegian forest sector 
Hanne K. Sjølie1*, Deniz Akin2 and Tonje Lauritzen2 
1Dept. of Forestry and Wildlife Management, Faculty of Applied Ecology, Agricultural Sciences and 
Biotechnology, Inland Norway University of Applied Sciences, Norway. 
2Eastern Norway Research Institute, Inland School of Business and Social Sciences, Inland Norway 
University of Applied Sciences, 

Abstract: The forest sector is highly mechanized which requires competent employees. At the same 
time, it is a primary and male-dominated industry. Few studies questioning how work-related 
experiences and satisfaction in the forest sector are influenced by gender exist. We attempt to fill part 
of this void by studying work-life culture and job satisfaction among foresters working in the 
Norwegian forest sector. By combining surveys and group interviews, we unveil statistical gender 
differences and gain access to reflections and stories. We found that while most men and women are 
satisfied with their work, men are more satisfied than women. Women report less gender equality and 
more use of suppression techniques than men. 32 % of the women report being sexually harassed 
during the time in their most important job position. The interviews show that women experience a 
need to compensate gender with higher competence to be accepted. Being exposed to harassment, 
women choose not to report to the management, but instead handle the situation themselves. Forestry 
is a gendered sector and in order to change attitudes for improving the work environment and 
opportunities for all employees, the gender issue has to be raised and handled in a suitable manner by 
organizations. 

Keywords: Forestry, work culture, gender equality, sexual harassment, interviews, survey, Norway 
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Perceptions on strategic foresight among the SMEs in the Finnish forest-based sector 
Aleksi Heiskanen, Anu Laakkonen*, Annukka Näyhä, Elias Hurmekoski & Anne Toppinen 

University of Helsinki, School of Forest Sciences 

Abstract: Recent developments in the global operating environment have resulted in challenges for 
the traditional forest sector, yet opportunities arise in the form of the transition to a sustainable circular 
bioeconomy. Foresight as a strategic approach can help companies in seizing the opportunities while 
navigating through the uncertainties, and thus being prepared for the future. In this study, 15 Finnish 
SMEs operating in the forest-based sector were interviewed with an aim to understand how familiar 
they are with the concept of foresight, do they apply foresight, and what kind of advantages and 
challenges they associate with applying foresight in their decision-making? 

According to our preliminary findings, the SMEs conceptualise foresight as planning for and being 
prepared for the futures. Often companies associate foresight with short-term operational and 
economic planning, e.g., predicting raw material flows and changes in markets or political decision-
making. The utilisation of foresight varies between company type and age, and the field of operations. 
The SMEs see that foresight could be useful when preparing for the future in short- and long-term, but 
they do not possess the resources nor tools to do it. Nonetheless, the SMEs consider themselves as 
performing better than competitors in applying foresight. 
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The SSFE 2022 poem 
By Collin Price 

I know that some older members will want to hear about the three English forest economists, Tim, 
Geoffrey and Malik, who so nearly made it to our last few conferences, but who were defeated by 
various sorts of unkind fate. So here we go. 

greetings from afar … 
I’d hoped at last those Englishmen 
would come, by fortune’s grace, 

and UK economics then 
would still retain its place. 

But destiny contrived to rob 
us of results required, 

for Malik got a better job, 
and Geoffrey has retired.  

While, as for Tim, we ought to know 
he’d never get it right: 

he tried to book to ZOOMeå, 
but couldn’t find a flight. 

They blew their chance, as was their wont. 
I tried to help, but still 

they never made it – and I don’t 
suppose they ever will. 

For time has flown and costs will soar, 
so nothing now will bring them 

to represent Great Britain or 
the Disunited Kingdom. 

 
They will not have the chance to see  

our multiple perspectives 
on multipurpose forestry 
with multiple directives. 

About diverse “non-market goods” 
they will not hear our view, 

nor timber felled in private woods 
and trades between the two. 

Nor yet that nowadays exists a 
market that espouses 

both multistorey ecosystems  
and multistorey houses. 

Of planning, programming and data 
nothing will be shown. 

And gender themes, presented later, 
never will be known.  

 



 

 63 
 

In field-trip forests, to be named, 
their words will stay unsaid 

And swamps – in Västerbotten famed – 
in vain await their tread.  

For them no more the blazing fire shall burn 
at which we sup our beers 

while hearing them, and in return, 
recounting cash flow’s years. 

They cannot jump to intervene 
on how genetic pools 

embed NON-BRITISH “going green” 
in Euroforest rules; 

nor grieve that foresters arrange 
to work with nature’s laws 

and mitigate the climate change 
that OTHER PEOPLE cause. 
Nor yet regret the eager ways 

of trite facility, 
where even POLITICIANS praise 

sustainability. 

*     *     * 

So yet again to represent  
the UK, it’s just me, 

with greetings from our government – 
whichever THAT might be. 
And also here to represent 

the tales that once were told 
of what “new interests” had meant 

to foresters of old. 
 

I wish you joy in each endeavour 
making forests green; 

but hope that modern pathways never 
lapse to mere routine. 

I wish you time to undergo – 
still – many happy hours 

with terms in r and pi and rho 
raised to unlikely powers. 

I ask, as one outside the loop, 
who lags behind new trends: 

please, toast our organising group, 
with thanks from absent friends! 
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SSFE Song 
 

Lyrics: Peter Lohmander 

Tone: Santa Lucia 

 

Economic society 

Deep in the forest 

We all are gathered here 

In the honour of Faustmann 

 

Scandinavia we represent 

And the gold that is green 

Which we transform into money 

In the optimal way 
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