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Preface 

Not exceptionally among scientific conferences in 2020, due to the covid-19 pandemic restrictions the 
joint IUFRO 5.10.00 Forest Products Marketing and Business Management Conference and the 
Scandinavian Society of Forest Economics (SSFE) Biennial Meeting was transformed to an online 
event. The carefully-made plans to host a meeting in springtime at beautiful Lehmonkärki Resort by 
Lake Päijänne at Asikkala did not come true. Instead, University of Eastern Finland, University of 
Helsinki, and Natural Resources Institute Finland (Luke) hosted the meeting in Zoom online platform 
on 28–30 September 2020. 

The joint online meeting was a success with total of 131 registrants, representing 24 countries. Topics 
of the contributed presentations ranged from resource economics and econometrics to sustainable 
business models and services, citizens’ and forest owners’ perceptions, ecosystem services, local and 
national policies, and gender issues. Although much of the social features of ordinary conferences were 
absent, the technical facilities proved to work sufficiently well to enable active discussion and even a 
sense of community among the participants. 

On behalf of the organizing committees of both collaboratively organized online conferences, we thank 
the outstanding keynote speakers of their insightful presentations: Professor Eric Hansen from Oregon 
State University, United States; Associate Professor Silja Korhonen-Sande, Norwegian University of 
Life Sciences, Norway; Research Director Ruut Peuhkuri, Aalborg University, Denmark; and Senior 
Researcher Heimo Karppinen, University of Helsinki, Finland. Furthermore, we thank Senior 
Associate Mikael Beck from Häggblom & Partners for his very interesting industry guest presentation. 
Finally, we acknowledge the fundamentally important work of the General Secretary of the joint event, 
Dr. Sari Pynnönen from the University of Helsinki, and the rest of the two organizing committees, for 
showing great commitment and flexibility during the preparation period shaped by pandemic-related 
uncertainties. 

Following the SSFE traditions, the 2020 online Biennial Meeting featured appointing one Honorary 
Fellow, as emerita Research Specialist Riitta Hänninen from Natural Resources Institute Finland was 
awarded this nomination in recognition for her long and devoted work for the Society. In addition, the 
best PhD student presentation award was granted to Pär Wilhelmsson working at the Swedish 
University of Agricultural Sciences. While the SSFE song was left unsung this year, the SSFE Poem 
was compiled and presented by previously appointed SSFE Honorary Fellow Colin Price, whom we 
hereby greet with great joy and gratitude. 

The event received financial support from SNS – Forest Bioeconomy Network, The Finnish Society 
of Forest Science, and Niemi Foundation. Many thanks to our funders! Let this empowering experience 
of online conferences encourage both IUFRO 5.10.00 and SSFE networks to continue finding new 
meaningful ways to scientific exchange and collaboration abreast with maintaining the traditional ones 
for networking! 

 

Joensuu and Helsinki, December 2020 

 
 

  Teppo Hujala     Anne Toppinen 

Chair of the SSFE Online Biennial Meeting 2020 Chair of IUFRO 5.10.00 Online Conference 2020 
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Programme Outline 

 
 

MONDAY 28 SEPTEMBER 
11.00 – 11.30 IUFRO Welcome words  

Ritva Toivonen, Dean of Faculty of Agriculture and Forestry, University of Helsinki, Finland 
Anne Toppinen, Chair of IUFRO WG 5.10.00 Conference organising committee 

11.30 – 13.00 Parallel scientific sessions IUFRO 1 and IUFRO 2 

13.00 – 15.00 Lunch break 

15.00 – 16.30 Parallel scientific sessions IUFRO 3 and IUFRO 4 

16.30 – 17.00 Coffee break 

17.00 – 18.00 IUFRO Keynote presentations 
“Past, present, and future of forest products marketing” 
Eric Hansen, Professor, Oregon State University, United States 
“The role of partnerships in building bioeconomy” 
Silja Korhonen-Sande, Associate Professor, Norwegian University of Life Sciences, Norway 

Chaired by Sami Berghäll, Associate Professor, University of Helsinki, Finland 

18.00 – 19.00 IUFRO Mingling session 
 

TUESDAY 29 SEPTEMBER 
10.00 – 10.30 SSFE Welcome words 

Teppo Hujala, Chair of SSFE Board and Chair of SSFE2020 Conference organising committee 
Sari Pynnönen, General Secretary, IUFRO WG 5.10.00 & SSFE Online Conferences 

10.30 – 12.00 Parallel scientific sessions IUFRO 5, SSFE 1, NOFOBE (invited project meeting) 

12.00 – 12.30 IUFRO Closure 
Pekka Saranpää, Co-ordinator, IUFRO Division 5 

12.30 – 14.00 Lunch break 

14.00 – 15.30 SSFE Keynote presentation and industrial guest speaker 
“Increasing the usage of wood in reference to the general aims on urban construction – Insights 
from Denmark” 
Ruut Peuhkuri, Research Director, Aalborg University, Denmark 

“Improving the economic return from forest investments – A business case” 
Mikael Beck, Senior Associate, Häggblom & Partners Ltd., Finland 

Chaired by Katja Lähtinen, Research Professor, Natural Resources Institute Finland 

15.30 – 16.00 Coffee break 

16.00 – 17.30 Parallel scientific sessions SSFE 2 and SSFE 3 

17.30 – 18.00 Coffee break 

18.00 – 19.30 Parallel scientific sessions SSFE 4 and SSFE 5 
 

WEDNESDAY 30 SEPTEMBER 
09.30 – 11.00 Parallel scientific sessions SSFE 6 and SSFE 7 

11.00 – 11.30 Coffee break 

11.30 – 13.00 Parallel scientific sessions SSFE 8 and SSFE 9 

13.00 – 15.30 Lunch break 

15.30 – 17.00 SSFE Keynote presentation, General Assembly, and Award Ceremony 
“Finnish Forest Owner 2020: Demographics, Attitudes and Behaviors” 
Heimo Karppinen, Senior researcher, University of Helsinki, Finland 
SSFE General Assembly, Honorary fellows, Best PhD student presentation award, Conference poem 

Chaired by Teppo Hujala, Chair of SSFE2020 Conference organising committee, UEF, Finland 
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        Programme for Parallel Sessions IUFRO and SSFE 
 

Parallel sessions IUFRO 1 and IUFRO 2 
Monday 28 September 11.30 – 13.00 
IUFRO 1 IUFRO 2 
FOREST PRODUCTS MARKETS 
Chair: Elias Hurmekoski 
University of Helsinki, Finland 

SERVITISATION 
Chair: Katja Lähtinen 
Natural Resources Institute Finland, Finland 

Lei Wang 
Zhejiang Agriculture & Forestry 
University, China 

Analysis on the Opportunities 
of Forest Bioeconomy in 
China: Using Macro and 
Micro Environment Models 

Nataliya Stryamets 
Ca'Foscari University of Venice, 
Italy 

Security vs recreation: Forest 
products for livelihoods in 
Ukraine and Romania 

Rafal Chudy 
Norskog, Norway 

Dynamics of Global 
Roundwood Prices: 
Cointegration Analysis 

Miika Marttila 
LUT University, Finland 

Carbon Sequestration within 
Rural Entrepreneurship: Case 
of Willow Biochar 

Anu Laakkonen 
University of Eastern Finland, 
Finland 

Use of ARA-model for 
defining the systemic 
development of international 
pulp and paper industry - 
example on evolution of the 
Finnish business network 

Osmo Mattila 
University of Eastern Finland, 
Finland 

Service marketing with virtual 
reality 

Elias Hurmekoski 
University of Helsinki, Finland 

Impact of structural changes in 
wood-using industries on net 
carbon emissions in Finland 

Katja Lähtinen 
Natural Resources Institute 
Finland, Finland 

Service-dominant logic and 
servitization? Forest-sector 
business model development 
towards circular bioeconomy 

 
Parallel sessions IUFRO 3 and IUFRO 4 
Monday 28 September 15.00 – 16.30 
IUFRO 3 IUFRO 4 
SUSTAINABLE CONSUMPTION 
Chair: Arttu Malkamäki 
University of Helsinki, Finland 

WOODEN MULTISTOREY CONSTRUCTION 
Chair: Francisco Aguilar 
Swedish University of Agricultural Sciences, Sweden 

Taina Lahtinen 
University of Helsinki, Finland 

Substitution of fossil-based 
materials in food packaging: 
when is it worth to try? 

Florencia Franzini 
University of Helsinki, Finland 

How do Finnish civil servants 
across Finland conceptualize 
wooden multistory 
construction? Comparing 
beliefs and attitudes from a 
positive cohort 

Md. Habibur Rahman 
Kyoto University, Japan 

Spatial Patterns of Woodfuel 
Consumption by the 
Commercial Cooking Sectors 
around Lawachara National 
Park of Northeastern 
Bangladesh 

Hans Fredrik Hoen 
Norwegian University of Life 
Sciences, Norway 

Citizens' knowledge of and 
perceptions of multi-storey 
wood buildings in seven 
European countries 

Noora Viholainen 
University of Helsinki, Finland 

To build with wood or not to 
build? Citizen views on wood 
as a construction material 

Francisco Aguilar 
Swedish University of Agricultural 
Sciences, Sweden 

Preferences for wood use in 
homes' load-bearing structures 

Liina Häyrinen 
Natural Resources Institute 
Finland, Finland 

Consumer perceptions on 
health, well-being and 
sustainability of wooden 
interior materials: case of 
Finnish young adults 
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Parallel sessions IUFRO 5, SSFE 1, and NOFOBE 
Tuesday 29 September 10.30 – 12.00 

IUFRO 5 SSFE 1 NOFOBE 
SYSTEMIC TRANSITION & INDUSTRIAL 
ECOLOGY 
Chair: Mirja Mikkilä 
LUT University, Finland 

FOREST MANAGEMENT AND PLANNING & 
FOREST OWNER PERCEPTIONS 
Chair: Karin Öhman 
Swedish University of Agricultural Sciences, Sweden 

Invited 
project 
meeting 

Dalia D’Amato 
University of Helsinki, Finland 

Integration of the green 
economy, circular economy 
and bioeconomy in a 
strategic framework for 
strong sustainability 

Satu Helenius 
University of Eastern Finland, 
Finland 

Finnish forest owners’ 
perceptions of sustainable 
management of small-
diameter stands 

Päivi Luoma 
University of Helsinki, Finland 

Data-Driven Circular 
Business Models: A Case 
Study 

Pär Wilhelmsson 
Swedish University of 
Agricultural Sciences, Sweden 

Dynamic treatment units in 
forest planning using cell 
proximity 

Jenni Miettinen 
University of Helsinki, Finland 

The economics of forest 
bioeconomy: new results 

Altamash Bashir 
Inland Norway University of 
Applied Sciences, Norway 

Are Norwegian non-
industrial private forest 
owners aware of forest 
ecological attributes and 
what are their attitudes 
towards forest diversity and 
conservation? 

Jukka Luhas 
LUT University, Finland 

Path dependence of Forest-
based Bioeconomy in 
Sustainability Transition 

 

Mirja Mikkilä 
LUT University, Finland 

Forest-based bioeconomy in 
2060: Back from the future 
through sustainable 
pathways 

 
Parallel sessions SSFE 2 and SSFE 3 
Tuesday 29 September 16.00 – 17.30 
SSFE 2 SSFE 3 
FOREST INDUSTRY & FOREST PRODUCTS 
MARKETS – WOOD CONSTRUCTION 
Chair: Matleena Kniivilä 
Natural Resources Institute Finland, Finland 

BUSINESS ECONOMICS OF FORESTRY – RESEARCH 
AND CORPORATE TRENDS 
Chair: Rafal Chudy 
Norskog, Norway 

Francisco Aguilar 
Swedish University of Agricultural 
Sciences, Sweden 

Preferences for wood as a 
construction framing material 
in residential multi-story 
buildings 

Anne Toppinen 
University of Helsinki, Finland 

Current and future research 
themes in forest sector 
competitiveness: Case study of 
research orientations at the 
University of Helsinki 

Hans Fredrik Hoen 
Norwegian University of Life 
Sciences, Norway 

Citizens’ knowledge of and 
perceptions of multi-storey 
wood buildings in seven 
European countries 

Rafal Chudy 
Norskog, Norway 

Research Trends: Forest 
Investments as a Financial 
Asset Class 
 

Katja Lähtinen 
Natural Resources Institute 
Finland, Finland 

Branding multi-storey wooden 
buildings – Real-estate agents 
as gatekeepers for enhancing 
end-user value 

Anders Nyrud 
Norwegian University of Life 
Sciences, Norway 

Apparent consumption of 
solid wood products – global 
and regional trends 

Anders Roos & Cecilia Mark-
Herbert 
Swedish University of Agricultural 
Sciences, Sweden 

Wooden multistory 
construction for sustainable 
development - Swedish public 
private partnership in urban 
development 
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Parallel sessions SSFE 4 and SSFE 5 
Tuesday 29 September 18.00 – 19.30 
SSFE 4 SSFE 5 
BUSINESS ECONOMICS OF FORESTRY – 
OPTIMISATION IN THEORY AND PRACTICE 
Chair: Frank Jensen 
University of Copenhagen, Denmark 

FOREST POLICY – MANAGING SOCIAL 
CONNECTIONS 
Chair: Anni Tuppura 
LUT University, Finland 

Anders Nyrud 
Norwegian University of Life 
Sciences, Norway 

Optimal harvesting with 
appearance and strength 
classes 

Pipiet Larasatie 
Oregon State University, United 
States 

Mentoring and networking as 
the “Silver Lining” of being 
women leaders in the forest 
sector 

Richard Brazee 
University of Illinois, United 
States 

Optimal harvesting with 
declining discount rates and 
amenity benefits 

Teppo Hujala 
University of Eastern Finland, 
Finland 

Gender balance among family 
forest owners and within their 
associations in the Nordic 
countries: current situation 
and trends 

Andres Susaeta 
University of Florida, United 
States 

Forest taxation and optimal 
reservation prices 

Sari Pynnönen 
University of Helsinki, Finland 

Establishing and sustaining 
forest relationships of 
adolescents 

 Anni Tuppura 
LUT University, Finland 

What do the 17-18-year-olds 
think about the forest-based 
business in Finland? 

 
Parallel sessions SSFE 6 and SSFE 7 
Wednesday 30 September 9.30 – 11.00 
SSFE 6 SSFE 7 
FOREST POLICY – ANALYSING IMPACTS AND 
ADAPTATIONS 
Chair: Maria Ojanen 
Finnish Environment Institute, Finland 

FOREST POLICY – PANDA NATURE RESERVES IN 
SPOTLIGHT 
Chair: Anders Nyrud 
Norwegian University of Life Sciences, Norway 

Yijing Zhang 
Auburn University, United States 

Impact of gender and risk 
preference on forest 
management decisions of rural 
households in China: 
Evidence from giant panda 
nature reserves 

Wei Duan 
South China Agricultural 
University, China 
 

Impacts of protected areas on 
income inequality: Evidence 
from the Giant Panda 
Biosphere Reserves in Sichuan 
Province, China 
 

Jinyu Shen 
South China Agricultural 
University, China 

Explore local challenge and 
adaptation strategy to national 
park establishment in giant 
panda natural reserves - 
Experiences from Wawushan, 
China 

Wei Zhou 
South China Agricultural 
University, China 

Determinants of Household 
Fuelwood Consumption in 
Giant Panda Nature Reserves 

Maria Ojanen 
Finnish Environment Institute, 
Finland 

Navigating the science policy 
interface: forest researcher 
perspectives 

 

 
Parallel sessions SSFE 8 and SSFE 9 
Wednesday 30 September 2020 11.30 – 13.00  
SSFE 8 SSFE 9 
FOREST ECONOMICS – THEORETICAL AND 
METHODOLOGICAL INSIGHTS 
Chair: Frank Jensen 
University of Copenhagen, Denmark 

FOREST POLICY – EMERGING VALUES FROM 
FORESTS 
Chair: Camilla Widmark 
Swedish University of Agricultural Sciences, Sweden 

Colin Price 
Colin Price Freelance Academic 
Services, United Kingdom 

Cavat and the rational assessor: 
a cautionary tale about 
valuation of amenity trees 

Dalia D'Amato 
University of Helsinki, Finland 

Private governance of 
biodiversity and ecosystem 
services: a framework for 
sustainable management 

Colin Price 
Colin Price Freelance Academic 
Services, United Kingdom 

Discounting in retrospect: 
looking forward to looking 
backwards 

Camilla Widmark 
Swedish University of Agricultural 
Sciences, Sweden 

Forest Ecosystem Services in 
policy – an example of Swedish 
forest policy 

Frank Jensen 
University of Copenhagen, 
Denmark 

Regulation of Aquaculture 
Production 

Diana Lukmine 
Research Centre for Agriculture 
and Forestry, Lithuania 

Assessment of forestry impact 
on society’s welfare in 
Lithuania 
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SSFE Honorary Fellow and Best PhD Student Presentation Awardee 

According to operative bylaws, SSFE may nominate Honorary Fellows as recognition for long and 
devoted work for the Society. In addition, SSFE has started in 2018 to grant awards for the best PhD 
student presentations. The 2020 awardees, Honorary Fellow Riitta Hänninen and PhD student 
awardee Pär Wilhelmsson are presented below. 
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Riitta Hänninen 

 

Riitta Hänninen finished her Bach. of For. studies on forest products marketing in the Faculty of 
Agriculture and Forestry at the University of Helsinki in 1974. The same year she was employed as 
researcher at the Department of Forest Economics of the Finnish Forest Research Institute, Metla (from 
the year 2014 Natural Resources Institute Finland, Luke). She finalized her licentiate thesis in 1993 
[1] and doctoral thesis in 1998 [2]. During her research career in Metla and Luke she has acted in 
different positions, like researcher, project coordinator, research coordinator, program manager and 
team leader. In 2018, she retired from the position of Luke’s research specialist, after which she has 
acted as visiting expert in Luke’s project group of Bioeconomy Policies and Markets.   

Her main research field has been international and national markets of forest industry products 
and roundwood. Main analysis method has been econometric modelling [3]. Interest in the markets 
and forecasting work led her to participate in production of the annual Finnish Forest Sector Economic 
Outlook, FFSEO [4] since its establishment in Metla in 1991. FFSEO provides objective, public forest 
sector market analyses and short-term forecasts useful to various Finnish and international 
stakeholders contributing e.g. the market forecasts of UNECE Timber Committee. During 2000-2013 
Hänninen acted as coordinator and chief editor of the FFSEO. Her licentiate- and doctoral thesis as 
well as many scientific articles [e.g. 5, 6, 7, 8, 9, 10] contributed the development of economic theory 
and econometric analysis tools for the forecasting system to be used in FFSEO. Most of her visibility 
on the public scene through many popular articles, media interviews and presentations covering 
international and domestic markets of forest products and roundwood has been related to the FFSEO.  

Her research work has had strong connections to practical forest and environmental policy 
decision making. In 2008, she was nominated as Metla’s program director on safeguarding forest 
biodiversity [11]. Finland has been long active in forest biodiversity safeguarding and when further 
actions were seen necessary, the governmental METSO Forest Biodiversity Programme for Southern 
Finland were accepted in 2002. After pilot phase (2003-2007), METSO has continued and will 
continue at least to 2025. Metla’s research programme provided information on economic and social 
impacts of the METSO programme e.g. for the Ministry of Agriculture and forestry, and this 
information had an important role in the further development and implementation of METSO. In 2009, 
Hänninen was nominated to set up and coordinate a project group for monitoring the impacts and 
policy instruments of the national METSO programme during the years 2009-2011. Related to forest 
biodiversity safeguarding, her research interests were in the forest conservation policy and its 
economic effects on the Finnish forest sector. Scientific articles and reports (e.g. 12, 13, 14, 15), 
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popular articles and presentations on the economic impacts of forest conservation supported the 
information needs of ministries and other related stakeholders of the society. 

Long term global megatrends, domestic market drivers and their effects on the forest industries 
and forest sector has also been an important research field for Hänninen [16, 17, 18, 19, 20]. From 
2011 to 2014 she acted as a team leader of “Forest sector, changing operation environment and product 
markets” -group and during 2012-2015 she was coordinating “the Forest Sector Foresight- project 
group”. The foresight projects also supported the monitoring and updating of the Finnish National 
Forest program in 2011-2014 and afterwards the National Forest Strategy 2025. Operation 
environment analyses of forest sector and impact analyses of forest program [e.g. 21] were provided 
for the Ministry of Agriculture and Forestry. During 2014-2018 she was project coordinator and deputy 
manager of Metla’s (Luke’s) research programme on wood materials and products [22]. Her research 
interests were especially on sawmill industries [e.g.23, 24]. 

Hänninen has acted as supervisor for MSc and doctoral students and she has worked as 
evaluator of scientific publications. She has participated as a member of expert panels in the evaluation 
of research applications for funding e.g. from Swedish and Norwegian Research councils and she has 
acted as associate editor and board member in scientific journals. Among the offices held in 
professional societies and working groups are acting as deputy board member in the SSFE 1991–93, 
Board Member in the Forest Economists Forum in Finland 1995-99 and member of working group for 
research planning in Metla during 2003-2005 and 2011-2014. During 2010 -2018 she was a member 
of the national Roundwood Market Working Group of the Ministry of Agriculture and Forestry.  

 

Selected publications:  

 
1. Hänninen, R. 1993. The effect of relative price variations on the sawnwood imports from 

Finland to the United Kingdom. Licentiate thesis. University of Helsinki, Department of Forest 
Economics. 108p.  

2. Hänninen, R. 1998. Demand for Finnish exports of forest products: Econometric analyses using 
time series data. Doctoral dissertation. The Finnish Forest Research Institute, Research Papers 
708. 60 p. + 5 articles.  http://urn.fi/URN:ISBN:951-40-1650-5 

3. Hänninen, R. 2004. Editorial: Econometric models in forest sector forecasting. Journal of 
Forest Economics 10(2): 57-59. http://dx.doi.org/10.1016/j.jfe.2004.07.002 

4. FFSEO. Finnish Forest sector Economic Outlook. Recent publications:  
https://www.luke.fi/en/finnish-forest-sector-economic-outlook/. Archives: 
http://www.metla.fi/julkaisut/suhdannekatsaus/suhdanne-vanhat-en.htm#y2000 

5. Hänninen, R., Toppinen, A. & Ruuska, P. 1997. Testing arbitrage in newsprint imports to 
United Kingdom and Germany. Canadian Journal of Forest Research 27(12): 1946-1952. 
https://doi.org/10.1139/x97-164 

6. Hänninen, R. 1999. The law of one price in United Kingdom soft sawnwood imports - a 
cointegration approach. In: Abildtrup, J., Helles, F., Holten-Andersen, P., Fromholt Larsen, J. 
& Jellesmark Thorsen, B. (eds.). Modern time series analysis in forest products markets. 
Forestry Sciences, Vol. 58. Kluwer Academic Publishers, p. 55-68.  
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7. Hetemäki, L., Hänninen, R. & Toppinen, A. 2004. Short-term forecasting models for the 
Finnish forest sector: lumber exports and sawlog demand. Forest Science 50(4): 461-472. 
https://doi.org/10.1093/forestscience/50.4.461 

8. Hänninen, R., Toppinen, A. & Toivonen, R. 2007. Transmission of price changes in sawnwood 
and sawlog markets of the new and old EU member countries. European Journal of Forest 
Research 126(1): 111-120. https://doi.org/10.1007/s10342-006-0135-5    

9. Hietala, J., Hänninen, R. & Toppinen, A. 2013. Finnish and Swedish Sawnwood Exports to the 
UK Market in the EMU Regime. Forest Science 59(4):379-389. 
https://doi.org/10.5849/forsci.10-122 

10. Nummelin, T. & Hänninen R. 2016. Model for international trade of sawnwood using machine 
learning models. Natural resources and bioeconomy studies 74/2016. 35 p. 
http://urn.fi/URN:ISBN:978-952-326-342-0  

11. TUK 2005-2010. Safeguarding forest biodiversity - policy instruments and socio-economic 
impacts (TUK) 2005 – 2010. http://www.metla.fi/ohjelma/tuk/index-en.htm. 

12. Hänninen, R. & Kallio, A.M.I. 2007. Economic impacts on the forest sector of increasing forest 
biodiversity conservation in Finland. Silva Fennica 41(3) article id 286. 
https://doi.org/10.14214/sf.286 

13. Kallio, A.M.I., Hänninen, R., Vainikainen, N. & Luque, S. 2008. Biodiversity value and the 
optimal location of forest conservation in Southern Finland. Ecological Economics 67(2): 232-
243. https://doi.org/10.1016/j.ecolecon.2008.05.005. 

14. Suihkonen, L., Ahtikoski, A., Hänninen, R., Hynynen, J. & Loiskekoski, M. 2011. 
Määräaikaiset suojelukorvaukset ja laskennalliset tulonmenetykset vapaaehtoisessa metsien 
monimuotoisuuden turvaamisessa. (Temporary protection payments and imputed loss of 
income in voluntary protection of forest diversity). Working Papers of the Finnish Forest 
Research Institute 207, 39p. http://www.metla.fi/julkaisut/workingpapers/2011/mwp207.pdf 

15. Ahtikoski, A., Hänninen, R., Siipilehto, J., Hynynen, J., Siitonen, J., Koskela, T. & Kojola, S. 
2017. Cost-efficiency of alternative forest conservation targets, a case study from Finland. 
Journal of Biodiversity Management and Forestry 6(4):2-10. https://doi.org/10.4172/2327-
4417.1000189 

16. Hetemäki, L. & Hänninen R. 2009. Outlook for Finland’s Forest Industry Production and Wood 
Consumption for 2015 and 2020. 10 p. In: Arvio Suomen puunjalostuksen tuotannosta ja 
puunkäytöstä vuosina 2015 ja 2020, Hetemäki L, & Hänninen  R. Working Papers of the 
Finnish Forest Research Institute 122. 
https://jukuri.luke.fi/bitstream/handle/10024/536035/mwp122%2bsummary.pdf?sequence=1
&isAllowed=y 

17. Hetemäki, L., Hänninen, R. & Moiseyev, A. 2014. Markets and Market Forces for Pulp and 
Paper Products. In Hansen, E., Panwar, R. & Vlosky, R. (eds.). The Global Forest Products: 
Changes, Practices, and Prospects, Chapter 5, 30p. https://doi.org/10.1201/b16186.  
file:///C:/Users/03080414/Downloads/F_LauriHetemkiRiittaHnninenandAlexanderMoiseyev.
pdf  

18. Hänninen, R. & Mutanen, A. 2014. Forest Bioenergy Outlook. In: Future of the European 
Forest Based Sector: Structural Changes Towards Bioeconomy. What science can tell us 
2014(6): 33-41.  
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19. Hänninen R., Hurmekoski, E., Murtanen, A. & Viitanen J. 2018. Complexity of assessing 
future forest bioenergy markets – Review of bioenergy potential estimates in the European 
Union. https://doi.org/10.1007/s40725-018-0070-y 

20. Hänninen, R., Karjalainen, T., Antikainen, R., Viitanen, J., Mutanen, A. & Seppälä, J. 2018. 
Globaalit megatrendit ja niiden vaikutukset metsiin (Global megatrends and their effects on 
forests) pp. 13-16. In: Rantala, S., Mustonen, M., and Katila, P. (eds.) Forests in a changing 
world: Global trends and key challenges (in Finnish). Luonnonvara- ja biotalouden tutkimus 
1/2018. 54 p. https://jukuri.luke.fi/bitstream/handle/10024/543658/luke-
luobio_1_2018.pdf?sequence=1&isAllowed=y 

21. Hänninen, R. & Uusivuori, J. 2015. Impact assessment for the National Forest Strategy 2025 
of Finland, the Ministry of agriculture and forestry. In: National Forest Strategy 2025. The 
Ministry of agriculture and forestry. pp. 52-72. 
http://extwprlegs1.fao.org/docs/pdf/fin148202.pdf. Maa- ja metsätalousministeriö 6/2015, pp. 
38-48. (in Finnish).   

22. RDI 2014-2018. Wood Materials and Products in the Development of Bio-Economy, 2014-
2018. http://www.metla.fi/ohjelma/mat/theme-1.htm 

23. Hietala J., Hänninen R., Kniivilä M. & Toppinen A. 2019. Networks in international 
opportunity recognition among Finnish wood product industry SMEs. Silva 
Fennica vol. 53 no. 4 article id 10151. https://doi.org/10.14214/sf.10151. 

24. Hietala J, Hänninen R, Kniivilä M & Toppinen A. 2019. Strategic Management Towards 
Competitive Advantage-Patterns of Internationalization in the Finnish and Swedish Sawmill 
Industries.  https://doi.org/10.1007/s40725-019-00100-8 
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Pär Wilhelmsson 

 

Pär Wilhelmsson won the prize for best PhD student presentation at the SSFE online conference hosted 
by the University of Eastern Finland. Pär is working at the Swedish University of Agricultural Science 
(SLU) in Umeå, Sweden, where he also obtained his Master of Science in forestry degree in 2016.  

The research is focused on dynamic treatment units, an approach to forest planning aiming at more 
effective utilization of the forest resource. This is attempted by using high resolution forest data and 
spatially explicit solution methods to shape the treatment units. At the conference, Pär presented a 
study on this topic titled “Dynamic treatment units in forest planning using cell proximity”. He was 
awarded the prize for the ability to explain a complex model in an intuitive and understandable way. 

The study will soon be published in Canadian Journal of Forest Research. 
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Introduction of Keynote Speakers 

 
Past, present, and future of forest products marketing by Professor Eric Hansen, Oregon State 
University 

Eric is currently Professor of Forest Products Marketing and Department Head of Wood Science and 
Engineering at Oregon State University (OSU). He received a B.S. in Forest Products Business 
Management from the University of Idaho in 1990 and a PhD in 1994 from Virginia Tech, specializing 
in Forest Products Marketing. He has worked at OSU since August 1994. Current research areas are 
organisational innovation, bioeconomy transition, corporate social responsibility, and strategic 
marketing. He is co-author of the textbook Strategic Marketing in the Global Forest Industries and 
Editor of BioProducts Business, a journal published by the Society of Wood Science and Technology. 

 

The role of partnerships in building bioeconomy by Associate professor Silja Korhonen-Sande, 
Norwegian University of Life Sciences 

Silja is an Associate professor in business strategy at the Norwegian University of Life Sciences 
(NMBU). Her current areas of research interest are the role of inter-organizational co-operation and 
competition in industry development (buyer-supplier relationships, competitor relationships, 
relationships between startups and established firms, etc.), and implementation of customer-oriented 
strategies. 

 
Increasing the usage of wood in reference to the general aims on urban construction – Insights 
from Denmark by Ruut Peuhkuri, Research Director, Aalborg University 

Ruut has profound scientific expertise in building physics, in particular the relations between indoor 
air quality and materials. Her recent studies have covered aspects of insulation and moisture control, 
decay, and mold in buildings and building materials. Before the current appointment at the Danish 
Building Research Institute in the Aalborg University, she has held several academic positions at the 
Technical University of Denmark and served also Passivhus.dk and VTT in Finland. 

 

Finnish Forest Owner 2020: Demographics, Attitudes and Behaviors by Heimo Karppinen, 
University of Helsinki  

Heimo has recently served as the coordinator of Finnish Forest Owner 2020 project consortium, and 
before that as a professor of private forestry at the University of Helsinki and as a senior researcher at 
the Finnish Forest Research Institute. Scientifically, he is best known from his studies on values and 
objectives of forest ownership, but he has also authored studies, e.g., on wood supply and stand 
improvement decisions, new forest owners, and citizen’s views on forest policy. 
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IUFRO 5.10.00 Abstracts 
Prior to SSFE Biennial Meeting, IUFRO 5.10.00 Group organized a webinar conference "Pathways of 
forest bioeconomy – past, present and future” 28.9.–29.9.2020. SSFE participants were welcome to 
participate in the event. In the following, the abstracts are arranged according to session numbers. 
Readers are kindly advised to note that in some multi-author cases, only the presenting author’s 
affiliation if given above the abstract text, while co-authors may represent other organizations. 
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FOREST PRODUCT MARKETS (IUFRO 1) 
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ANALYSIS ON THE OPPORTUNITIES OF FOREST BIOECONOMY IN CHINA: USING 
MACRO AND MICRO ENVIRONMENT MODELS 

Lei Wang *, Wei Wang, Chung-Yean Chiang, Meijun Hu, Zhengyi Fu, Yingjin Liu, Zhengjie Wu, 
Mengna Zhu 

* Zhejiang A&F University College of Economics and Management, China 

Abstract: This study uses the macro and micro-environment model to analyze the development 
opportunities of the China's forest bioeconomy, the main findings of the study are: 1) Politically, the 
government places emphasis on building an ecological civilization, and support the development of 
forest bioeconomy. 2) economically, the economic structure reforming, governmental investment and 
preferential tax policies push forest bioeconomy to bloom in China. 3) Socially, the ecological 
awareness of general public, as well as the choice of a green lifestyle, have provided a solid foundation 
for forest bioeconomy. 4) Technically, science, technology and innovation are the crucial driving force 
for the development of forest bioeconomy. 5) From the supplier side, the study found that there are 
many forest enterprises in China and the leading forest enterprises are armed with advanced technology 
and innovations. 6) From the buyer side, the study found that the Chinese government is the biggest 
buyer of breeding technologies and products, large-scale GHG emission discharge enterprises play 
actively in the carbon trading market, and downstream enterprises input higher standards for quality 
of wood and other bio-materials because Chinese consumers choose more green products. 7) From the 
new entrant side, now is the best time for new entrants to be involved in China's forest biological 
industry, but there is a high entry barrier on bioforest industry. 8) From the substitutes and competitors' 
side, the study found that China's forest industry requires constant restructuring. 
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DYNAMICS OF GLOBAL ROUNDWOOD PRICES: COINTEGRATION ANALYSIS 

Rafal Chudy *, Robert W. Hagler 

* NORSKOG, Norway 

Abstract: The integration of roundwood markets needs to be analyzed and understood by timberland 
investors in order to make appropriate decisions. This paper addresses the performance of global 
roundwood markets by evaluating the order of market integration in the United States (the South and 
Pacific Northwest), New Zealand, Brazil, South Africa, Sweden, Chile, Canada, Finland and Austria. 
An overview of each of these wood markets is provided and quarterly data of delivered prices are 
evaluated over the period 1995Q1-2017Q4. Various unit root tests and Johansen's cointegration tests 
have been computed. Results show that in general non-coniferous and coniferous wood markets are 
not integrated. However, it was found that the law of one price seems to hold for coniferous sawlog 
prices between Sweden and Finland, and non-coniferous pulpwood prices of Wattle and Eucalyptus 
species in South Africa. It was concluded that probably due to a lack of perfect substitutability of 
roundwood products and significant transaction costs among trading regions, global roundwood 
markets are characterized by relatively moderate correlations and a lack of cointegration, which 
indicates an apparent independence of these markets. These findings are important to timberland 
investment managers as they support the concept of market diversification within international 
investment portfolios. 
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IMPACT OF STRUCTURAL CHANGES IN WOOD-USING INDUSTRIES ON NET 
CARBON EMISSIONS IN FINLAND 

Elias Hurmekoski *, Tanja Myllyviita, Jyri Seppälä, Tero Heinonen, Antti Kilpeläinen, Timo Pukkala, 
Tuomas Mattila, Lauri Hetemäki, Antti Asikainen, Heli Peltola 

* University of Helsinki; Finnish Environment Institute; University of Eastern Finland; European 
Forest Institute, Finland 

Abstract: An essential strategy for climate change mitigation is to substitute emission intensive 
products and energy carriers to less emission intensive counterparts, such as wood-based products. 
Despite the significance of the forest-based sector in meeting ambitious climate targets, there is a lot 
of ambiguity as to the expected long-term market development of wood-based products and the 
associated greenhouse gas emission substitution credits of forestry. The objectives of the study are to 
specify alternative scenarios for the diversification of wood product markets and to determine how an 
increasingly diversified market structure could impact the net carbon emissions (NCEs) of forestry in 
Finland. The NCEs of the Finnish forest sector were modelled for the period 20162056 by using a 
forest management simulation and optimization model for the standing forests and soil and separate 
models for product carbon storage and substitution impacts. The annual harvest was fixed at 
approximately 70 Mm3, which was close to the level of roundwood removals for industry and energy 
in 2016. The results show that the substitution benefits for a reference scenario with the 2016 market 
structure account for 9.6 MtC (35.2 MtCO2eq) in 2056, which could be further increased by 7.1 Mt C 
(26 Mt CO2eq) by altering the market structure. Based on eight scenarios, it appears that increasing 
the substitution benefits is more likely to be accomplished by shifting the use of by-products from kraft 
pulp and heat and power production to textile, composite, and wood-based panel production than by 
increasing sawnwood production. In addition, the end uses of pulp and by-products were more decisive 
compared to the ratio of sawn wood and pulp production. Previous studies have estimated that the 
average displacement factors for increased wood use should be above 2 tC/tC in order to achieve net 
reductions in GHG emissions in the timeframe of a century. This clearly exceeds the 0.30.8 tC/tC 
attained in the current study. However, climate policy recommendations regarding the forest sector 
ought not to be drawn without additionally considering, for example, the adaptation of forests to 
changing climate and the increasing forest disturbances, the international carbon leakage effects, and 
the albedo and aerosol impacts of forests. Thus, significant challenges remain for quantifying the 
overall climate impact of the industrial use of forests in a policy relevant manner. 



17 

 

USE OF ARA-MODEL FOR DEFINING THE SYSTEMIC DEVELOPMENT OF THE 
INTERNATIONAL PULP AND PAPER INDUSTRY - EXAMPLE ON EVOLUTION OF THE 
FINNISH BUSINESS NETWORK 

Anu Laakkonen*, Teppo Hujala, Jouni Pykäläinen 

University of Eastern Finland, School of Forest Sciences, Yliopistokatu 7, 80100 Joensuu, Finland 
*corresponding author anu.laakkonen@uef.fi 

 

Abstract: Forest industry has for long had an essential role in the Finnish national economy. Economic 
and political changes, crises and other international events have shaped the Finnish society. The 
ongoing shift to bio-based circular economy along with global challenges and megatrends requires 
transformation in the forest industry’s business logic. Understanding past developments and turning 
points within the industry-level business network is important in preparing for the future. 

This study constructs a systemic picture of the historical development of the Finnish pulp and paper 
industry through Actors, Resources and Activities -model. Companies operate in a dynamic network 
with continuous interaction between actors who perform activities and integrate resources to cocreate 
value. Networks provide access to tangible and intangible resources. Activities have a purpose, are 
performed by actors and utilize resources.  

The study applies a qualitative intrinsic case study method. Secondary qualitative data, books 
discussing the history of the Finnish forest industry, were analyzed with theory-based content analysis. 

The analysis resulted in four ARA-models. (i) The period from the beginning of wood-based paper 
production in Finland to the Finnish independence (1860’s until the end of 1910’s) was characterized 
by three powerful actors with other smaller actors, key resources related to domestic production with 
foreign machinery, and actual business activities, which were carried out alongside formal and 
informal interactions. (ii) During the period from 1920’s until the end of 1940’s, co-opetition and 
cooperation increased in all activities, but the development was reshaped by WWII. Key actors 
evolved, and new ones emerged. Key manufacturing resources alongside technological development 
and long-term relationships were secured. (iii) The period from 1950’s until the beginning of 1990’s 
included the golden age of economic growth followed by economic crisis, upturns and European 
integration. The roles of actors altered, and a few new actors entered the network. Key resources 
included also modern and big machines together with intangible resources within the forest cluster: 
relationships and competence. Important activities were large-scale cost-efficient bulk production of 
different pulp and paper sorts in modern integrated mills, and influencing through industrial 
diplomacy. (iv) The period from 1990’s until late 2000’s included many structural changes with a new 
rise and a crisis of paper, and the dawn of bioeconomy. Actors and their roles changed remarkably. 
Cheap manufacturing resources with domestic machinery and competence within the forest cluster 
were sourced globally. Activities concentrated on core business in global manufacturing of pulp and 
paper with a more of the same strategy and on stakeholder influencing. 

As conclusions, first, the network evolved from rather simple to complex with many actors, then 
returned to rather simple again, but interactions have remained co-operational. Second, industry has 
always been concerned about securing its key resources, with varying foci. Third, technological 
innovations and research plays an important role, but actors favor a business as usual strategy, which 
is overruled only by a radical change in the operating environment. Fourth, external events and actors 
have always had major impacts on the industry’s business network. 

Keywords: actor resource activity, forest cluster, competence, co-opetition, change in networks, 
historical pathways 



18 

 

SERVITISATION (IUFRO 2) 
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SECURITY VS RECREATION: FOREST PRODUCTS FOR LIVELIHOODS IN UKRAINE 
AND ROMANIA 

Nataliya Stryamets *, Mattalia G., Khomyn, I., Sõukand R. 

* University of Venice, Italy 

Abstract: Social demand for forest products and services especially from mountain forests is growing, 
putting pressure on maintaining the forest ecosystems. The use of forest resources for local livelihoods 
strategies has a different purpose, e.g. forest reliance is the use of forest products as economic 
insurance and poverty reduction. Aim of the study is to analyze the importance of contemporary use 
of non-wood forest products (NWFPs) for daily livelihoods in rural areas in the Carpathian Mountains 
comparing two ethnic groups Hutsuls and Romanians living in same natural conditions, having been 
once one historical region of Bukovina, but currently situating in different countries. We made 127 
semi-structured face to face interviews in Romania and Ukraine, focusing on use of wild food, 
medicine and cultural practices. Our results demonstrate the difference in the number of plants used 
for food (50 species in Ukraine and 39 in Romania) mushrooms for food (23 and 13 species of 
mushrooms) and plants for medicine ( 101 and 88 species respectively). Livelihood strategies of rural 
forest-dependent communities in Ukraine and Romania include the current use of NWFPs. Rural 
residents in both areas of Bukovina use wild plants and mushrooms to supplement their diets, meet 
their medicinal needs and household income, and for cultural practices and ceremonies. In Ukrainian 
case studies, respondents explained that wild products have economic insurance and have poverty 
reduction functions, especially in remote mountain villages. However, in Romania, the NWFPs 
collection were valued more for recreational and cultural aspects.  

This project has received funding from the European Research Council (ERC) under the European 
Union's Horizon 2020 research and innovation program (grant agreement No 714874). 
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CARBON SEQUESTRATION WITHIN RURAL ENTREPRENEURSHIP: CASE OF 
WILLOW BIOCHAR 

Miika Marttila 

LUT University. Finland 

Abstract: Rural areas could be integrated more efficiently into climate change mitigation by forming 
new sustainable business opportunities around carbon sinks. The common way of removing carbon 
dioxide (CO2) from the atmosphere is by consuming CO2 through photosynthesis with plantations or 
forestry components. However, as the amount of arable land is becoming a limiting factor for covering 
Earth's anthropogenic greenhouse gas emissions, carbon emissions should also be avoided more 
effectively by sequestrating them into the ground. However, climate-friendly agricultural practices 
tend to be insufficient business models requiring tax reliefs, large investments or national subsidies to 
be profitable. Additionally, they often demand new regional infrastructure or are in other ways 
inconvenient for forest owners, agricultural and energy entrepreneurs. In order to tackle the problems 
related to carbon sequestrating business models, we utilized a bottom-up approach and involved rural 
Finnish agricultural and energy entrepreneurs in innovating and designing of carbon sequestrating 
business practices. We have identified the possibility of carbon sequestrating business models for 
Finnish agriculture and rural entrepreneurship in the form of growing willow for the raw material of 
biochar. This study aims not only to provide new insights into the environmental benefits of willow 
farming and biochar production, but also to introduce an enhanced business model to promote rural 
economic resilience, to encourage sustainable agriculture development, and to achieve negative 
emissions. In this study, we will calculate the annual carbon footprints of the willow biochar business 
model according to ISO 14040:2006 and ISO 14044:2006 standards. We also analyze the changes in 
chosen parameters with a sensitivity analysis to define the most feasible practices to create the negative 
emissions. The results of the sensitivity analysis will reveal how much market or governmental 
compensation is needed per kg-CO2 equivalent/ton to make the business models financially 
competitive. Additionally, the suitability of different compensation mechanisms for this kind of 
business models are discussed. The compensation methods should promote social justice and fairness 
thus driving sustainable development in an economic, environmental and social way. 
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SERVICE-DOMINANT LOGIC AND SERVITIZATION FOREST-SECTOR BUSINESS 
MODEL DEVELOPMENT TOWARDS CIRCULAR BIOECONOMY 

Katja Lähtinen *, Brent Matthies 

* Natural Resources Institute Finland, Finland 

Abstract: In traditional manufacturing networks, "servitization" is often viewed as a pathway to co-
create added value via increased service dimensions of products. For extractive resource industries, 
like the forest sector, servitization goes beyond utilising existing tangible products to be vehicles of 
intangible services to include "hybrid offerings" with a range of tangibility characteristics. This is 
compatible with the service-dominant logic (SDL) axioms and condusive for co-integration with 
ecological service offerings, offering new dimensions on sustainability. Thus, servitization is an 
opportunity for new business models and new value-add in the context of wood-based circular 
bioeconomy. It may concern both process services (e.g., enhancing beneficiaries' process efficiency) 
and product services (e.g., adding product functionality for beneficiaries phenomenological views), 
and solutions for businesses (business-to-business markets, B2B) and beneficiaries (business-to-
consumer markets, B2C). In that context, servitization has been little addressed earlier. Thus, a limited 
understanding of the characteristics of servitization from the perspective of different network actors 
exists (e.g., forest management, primary and secondary processing, beneficiaries). This study identifies 
the key gaps in this emerging field and sector and presents empirical cases on how servitization is 
implemented in the context of new service models. As forest sector empirical cases we present 
ecosystem services (carbon storage), primary processing (pulp) and secondary processing (engineered 
wood products). The theoretical framework for servitization categorization in our study is based on 
the SDL and business model literature. The findings indicate the potential for future service 
development in the era of forest-based circular bioeconomy. 
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SERVICE MARKETING WITH VIRTUAL REALITY 

Osmo Mattila *, Holopainen, J., Parvinen, P. 

* University of Eastern Finland & University of Helsinki, Finland 

Abstract: Service encounters can be classified based on the role of technology in the customer 
interaction from technology-free to completely technology-generated customer contacts (Froehle and 
Roth, 2004). Customer-oriented technologies (Ahearne and Rapp, 2010) such as virtual reality provide 
novel ways for interacting with customers. Rapid adaption of them in sales and marketing purposes is 
changing the requirements for sales professionals (Singh et al., 2019) and ways how service encounters 
are designed (Larivière et al., 2017). During the last decade, different virtual environments have been 
actively used in marketing practices to provide new customer experiences. In the forest context, the 
power of the virtual-reality experiences has been shown in restoration (Mattila et al. 2020) and 
marketing (e.g. Pöyry et al. 2020). This research provides new information about designing customer-
oriented experience-centric technologies to be a part of sales processes in the context of tourism. By 
following design-science research methodology (Peffers et al., 2007) of three service designs utilizing 
VR were analyzed. First evaluation focused on customer experiences and sales benefits in trade show 
use. The second evaluation concentrated on customer sales and marketing benefits of selling tickets to 
a nature destination and a wood architecture destination. The third evaluation was focused on 
salespeople performance (Panagopoulos et al., 2020). The results showed the marketing benefits of the 
customer-experience oriented technologies when compared with experiences that are more 
conventional. However, direct sales benefits were not found in two first service designs. The third 
iteration showed that positive customer experiences improved the motivation of the salespeople and 
helped them to concentrate on customer data collection in the sales discussions. 

 

References Ahearne, M., Rapp, A. 2010. The role of technology at the interface between salespeople and consumers. 
Journal of Personal Selling and Sales Management, Vol. 30 No., 2, pp. 111-120. Froehle, C.M., Roth, A.V. 2004. New 
measurement scales for evaluating perceptions of the technology-mediated customer service experience. Journal of 
Operations Management, 22 (1), pp. 1-21. Larivière, B., Bowen, D., Andreassen, T.W., Kunz, W., Sirianni, N.J., Voss, C., 
Wünderlich, N.V., De Keyser, A. 2017. Service Encounter 2.0: An investigation into the roles of technology, employees 
and customers. Journal of Business Research, 79, pp. 238-246. Mattila, O., Korhonen, A., Pöyry, E., Hauru, K., Parvinen, 
P. 2020. Restoration in a virtual reality forest environment. Computers in Human Behavior 107 106295. Panagopoulos, 
N.G., Rapp, A., Pimentel, M.A. (2020). Firm Actions to Develop an Ambidextrous Sales Force. Journal of Service 
Research, 23 (1), pp. 87-104. Peffers, K., Tuunanen, T., Rothenberger, M., and Chatterjee, S. 2007. 'A Design Science 
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SUBSTITUTION OF FOSSIL-BASED MATERIALS IN FOOD PACKAGING: WHEN IS IT 
WORTH TO TRY? 

* Taina Lahtinen, University of Helsinki, Finland 

Vinay Kumar, Kirsi Kataja and Jussi Lahtinen, VTT Technical Research Centre of Finland Ltd.  

Abstract: The globe is facing a severe littering problem, especially due to the excessive amount of 
plastic waste in the oceans. Simultaneously, the climate change is driving innovation towards the 
solutions to substitute fossil fuel-based materials with renewables. One major reason for the littering 
problem is the non-degradable nature of the conventional plastic grades and their ever-increasing use 
e.g. for food packaging. The main purpose of a food package is to ensure the food safety and to prevent 
the food waste throughout the whole food supply chain. For this, plastics have several beneficial 
characteristics including easy formability, lightness, printability and low-cost. Different polymers are 
often used to give the food packaging all the functionality needed. The packaging can utilise a single 
polymer in a mono-material structure or it can be a combination of many polymers in a multi-layered 
structure. The objective of this research study is to statistically analyse the packaging data obtained 
from the Finnish supermarkets (so called GS1 data). Through the data analysis, the replaceable and 
replace worthy plastic from food packaging can be identified (e.g. using a pre-determined criterion 
such as large volumes, a polymer type used for food package is difficult to recycle, a solution for 
substitution exists). Moreover, a prevailing weighted distribution of the plastic packaging used for 
different food product groups is calculated. The weighted distribution figures are used to define the 
strategies for a potential reduction or substitution of the materials to maximise the impact of plastic 
replacement with novel material solutions. Furthermore, the analyses will be linked to recyclability of 
different food packaging solutions containing plastics. As one result from this research, the packages 
with high risk of ending up in nature and thereby causing littering are identified for potential 
substitution with materials biodegradable in soil and marine environment.  

This work is performed as a part of the Package-Heroes research project. The project is funded by the 
Strategic Research Council functioning under the Academy of Finland. 
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TO BUILD WITH WOOD OR NOT TO BUILD? CITIZEN VIEWS ON WOOD AS A 
CONSTRUCTION MATERIAL 

Noora Viholainen *, Florencia Franzini, Katja Lähtinen, Anders Nyrud, Camilla Widmark, Anders 
Roos, Hans Fredrik Hoen, Anne Toppinen 

* University of Helsinki, Finland 

Abstract: The use of wood as a construction material has been identified as a lower emission 
alternative to other construction materials like concrete, steel and brick. Several countries have created 
political measures to increase the use of wood in construction, advocating for the use of wood in urban 
and multi-story solutions especially. However, the cross-country viewpoints of citizens towards the 
use of wood in construction have been left quite unexamined. To elicit a broad spectrum of citizen 
views, we deployed an online survey in Finland, Sweden, Norway, Denmark, Austria, Germany, and 
the UK, constituting a panel of 7000 respondents on the perception of wood as a construction material. 
We aim to answer two questions: how citizens in Europe describe wood as a construction material, 
and are there country-based cultural differences in their perceptions? Qualitative content analysis was 
used to construct a content analysis framework that identifies topical categories from respondent 
answers. Responses showed polarized opinions about topics related to environmental sustainability, 
social sustainability, wood's affordability, and about the physical properties of wood when used as a 
construction material. Several identical topics of discussion, such as the resilience of wood, were 
regarded with negative attributes by some and positive attributes by others. Cross-country comparison 
reveals, for example, that citizens in Finland and Norway are highly approving towards wood use in 
construction. Based on the results, this approval may stem from cultural heritage as well as citizen 
relationship to forests and forest sector. Citizens in the UK show concern about the resilience of wood 
materials in their humid climate. Additionally, Swedish and UK citizens seem to be most apprehensive 
regarding the fire safety of wooden buildings, which may be due to historical city fires. While wood 
use in buildings is regarded mostly as environmentally friendly in general terms (i.e. Wood is 
environmentally friendly) and as a renewable source of material, especially by Austrian and German 
citizens, adverse procurement methods of wood raises concerns especially in UK and Germany. 
Overall, most citizens describe wood material approvingly, with some ambivalence and outright 
disapproval rising as well. The results indicate that when discussing about wood as a construction 
material, similar topics arise among citizens in different countries. However, cultural background can 
be seen to affect citizen views to some extent, as certain topics become more pronounced in one 
country compared to other countries. The results also show that the environmental sustainability of 
wood use in buildings, specifically the associated lower greenhouse gas emissions, is not such a 
popular topic among citizens, but the social aspects (e.g. ambiance, tradition, well-being) and technical 
properties (e.g. resilience, stability) generate more discussion. Surprisingly, economic topics are 
seldom discussed. 
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SPATIAL PATTERNS OF WOODFUEL CONSUMPTION BY THE COMMERCIAL 
COOKING SECTORS AROUND LAWACHARA NATIONAL PARK OF NORTHEASTERN 
BANGLADESH 

 

Md. Habibur Rahman*, Kaoru Kitajima, Md. Farhadur Rahman 

Laboratory of Tropical Forest Resources and Environments, Division of Forest and Biomaterials 
Science, Graduate School of Agriculture, Kyoto University, Kyoto 606-8502, Japan 

*E-mail of presenting author: habibmdr@gmail.com  

 

ABSTRACT 

Abstract: Bangladesh currently uses 19.8-24.0 million t/yr of woodfuel for household and commercial 
cooking and burning, a substantial amount of which is likely to be supplied illegally from natural 
forests. Restaurants, bakeries and other food manufactures, tea stalls are potentially important 
woodfuel users, but no previous studies have assessed their woodfuel consumption patterns by such 
commercial operations in Bangladesh. We studied commercial woodfuel consumers in 119 bazars 
within 30 km from the border of Lawachara National Park (LNP), evaluating how they are affected by 
bazar attributes (elevation, degree of urbanization, population density, travel distance to LNP), as well 
as consumer characteristics (use of alternative fuels and diversification in woodfuel sources). We 
interviewed a total of 587 commercial woodfuel consumers, including restaurants, tea stalls, and food 
manufacturers. Overall, 21 bazars in semi-urban areas consumed greater quantities of woodfuel than 
98 bazars in rural areas, both in terms of the total and per-shop consumption. Annual woodfuel 
consumption by each bazar was positively correlated with elevation and population density and 
negatively associated with travel distance to LNP. In shop-level analyses, alternative fuel use did not 
affect woodfuel consumption, except shops that also used liquefied petroleum gas tended to consume 
more woodfuel. These woodfuel demands were met directly and indirectly (via sawmills) by natural 
forests, homestead trees, tea estates, and roadside plantations. Hence, sustainable production of 
woodfuel from homestead forests and roadside plantations, not just adoption of affordable alternatives 
to traditional woodfuel such as rice-husk briquettes, is important for meeting sustainable development 
goals in rural Bangladesh. 

Keywords: Bazar attributes, commercial consumer, environmental factors, road network, woodfuel 
sources, alternative energy, Lawachara National Park 
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FINNISH YOUNG ADULTS’ PERCEPTIONS OF THE HEALTH, WELL-BEING AND 
SUSTAINABILITY OF WOODEN INTERIOR MATERIALS 

 

Liina Häyrinena, Anne Toppinenb,c and Ritva Toivonenb,c 

 

a Natural Resources Institute, Helsinki, Finland 

b Faculty of Agriculture and Forestry, Department of Forest Sciences, University of Helsinki, Helsinki, 
Finland 

c Helsinki Institute of Sustainability Science, Helsinki, Finland 

 

 

Abstract: Wood as a renewable construction material presents positive human health, well-being and 
sustainability-related features. Several studies have indicated its lower carbon footprint compared to 
the main alternative construction materials and its physiological and psychological characteristics have 
positive impacts on human health. The objective of this study is to investigate how young adults 
perceive the health, well-being and sustainability impacts of wooden interior materials. The findings 
from the four focus groups indicate that generally the image of wooden materials is positive although 
some concerns were identified. Further, wood as an interior material is perceived to have mainly 
positive psychological impacts on human health and well-being. From a sustainability perspective, 
participants recognized both negative and positive impacts of wooden materials mainly relating to 
environmental sustainability. Findings also revealed that although participants appreciate health and 
sustainability in the contexts of housing and particularly interior materials, still the materials’ 
appearance and the financial situation of young participants’ households dictate their criteria for 
choosing housing. The study results suggest that positive health impacts of wood, as well as its broader 
sustainability impacts, should be better acknowledged and promoted more broadly in society. This 
could result in greater appreciation towards wood and wooden materials among consumers. 

 

Keywords: Wood, consumers, focus groups, indoor materials, construction materials, housing 
materials, case study 
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WOOD OR CONCRETE? FINNISH MUNICIPAL CIVIL SERVANT’ BELIEFS ABOUT 
MULTISTORY BUILDING MATERIALS 

Florencia Franzini1, Sami Berghäll1, Anne Toppinen1, Ritva Toivonen1 

1 Department of Forest Sciences, University of Helsinki, P.O. Box 27, 00014 Helsinki, Finland. Email: 
florencia.franzini@helsinki.fi 
 

Abstract: The role of government actors is critical in the transitions towards sustainable futures. In 
Finland, there is a growing expectation that local government actors (i.e., municipal civil servants) 
become “change-agents” for driving sustainable solutions, such as wooden multistory building 
(WMSB) construction. However, studies are yet to examine how Finnish civil servants perceive 
WMSBs. 

An electronic survey eliciting respondent perceptions towards WMSBs was sent to 3,113 civil servants 
representing all 298 municipalities in mainland Finland. The survey is framed by the theory of planned 
behavior (Ajzen 1991) in accordance with topics discussed by Finnish civil servants during interviews 
held in 2017. This study reports on 17 statement items exploring beliefs about WMSBs relative to 
concrete multistory buildings (CMSB). The respondents were primed with the question, “What views 
do you have on the following statements? Compared to concrete apartment buildings, wooden 
apartment buildings are…”. The statement beliefs are measured using a bipolar Likert-scale (Strongly 
Agree to Strongly Disagree). 

There were 273 usable responses collected—these represented views from 138 municipalities. 
Descriptive statistics showed that civil servants, on average, believe that WMSBs have lower CO2 
emissions, are more environmentally friendly, are a greater value-added product for the domestic 
industry, are better for a municipalities image, and are more beautiful than CMSBs. On the other hand, 
on average, WMSBs are believed to be more susceptible to fire, more expensive to construct, and more 
expensive to maintain than CMSBs. Both building types were believed to be equally susceptible to 
mold. ANOVA test results showed that multiple background experiences, like the respondent’s 
municipal profession and education, play a role in shaping these beliefs.  

Keywords: wood construction, building materials, public administration, beliefs 
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CITIZENS' KNOWLEDGE OF AND PERCEPTIONS OF MULTI-STOREY WOOD 
BUILDINGS IN SEVEN EUROPEAN COUNTRIES 

Hans Fredrik Hoen *, K.M. Heltorp, A.Q. Nyrud, A. Roos, F.X. Aguilar, K. Lähtinen, N. Viholainen, 
S. Berghäll, A. Toppinen, B.J.T. Thorsen, M. Kniivilä, A. Haapala, E. Hurmekoski, T. Hujala 

* Norwegian University of Life Sciences, Norway 

Abstract: This study examined attitudes towards multi-storey wood buildings (MSWBs) in seven 
European countries. A questionnaire was distributed to online panellists in Austria, Denmark, Finland, 
Germany, Norway, Sweden and the United Kingdom. Results from 7007 complete questionnaires 
indicate that respondents knew less about MSWBs in countries where brick, stone and concrete are the 
most commonly used house frame elements in constructions (e.g. United Kingdom, Germany and 
Denmark) compared to Austria, Finland, Norway and Sweden with a stronger wood building tradition. 
Respondents in Finland and Sweden had the most positive attitudes toward MSWB. The number of 
respondents, who considered prospective apartment in a MSWB appealing, was approximately equal 
to the number that considered it an unattractive alternative. There were, however, nearly twice as many 
respondents who considered MSWBs very unattractive to live in, compared to those who found 
MSWBs particularly attractive. The factors most influencing the respondents perceived attractiveness 
towards MSWBs were (i) vulnerability to fire, (ii) material solidity and durability, (iii) healthy indoor 
environment, and (iv) vulnerability to moisture. The results from this study add new knowledge to the 
understanding of cross-country differences preferences among the public for living in MSWBs. The 
results can be used to support the MSWB planning and marketing efforts in the countries involved. 
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PREFERENCES FOR WOOD USE IN HOMES' LOAD-BEARING STRUCTURES 

Francisco Aguilar *, Anders Roos, Antti Haapala, Hans Fredrik Hoen, Katja Päivikki Lähtinen, 
Matleena Kniivilä 

* Swedish University of Agricultural Sciences, Sweden 

Abstract: The wider use of wood as type of construction material offers a direct opportunity to support 
sustainability efforts in the housing sector. However, use of woos as a structural load-bearing material 
to replace brick, concrete, and steel will be partly determined by residents’ preferences towards its use 
in home dwellings. We elicited stated choices for (i) wood, over (ii) wood in combination with other 
materials, and (iii) other non-wood materials (e.g. brick, concrete, steel) for use as a main load-bearing 
material. Stated choices from 7000 adults residing across Europe were modelled using a multinomial 
logistic regression. Choices were modelled as a function of attitudes toward construction materials, 
past experience living in wooden homes, environmental values, and socio-demographic 
characteristics. Past experience was the most salient covariate directly associated with the likelihood 
of choosing a wooden load-bearing structured house to live in. Attitudes towards recyclable materials 
and having children at home also had strongly positive associations. However, negative perceptions 
regarding wood insulation properties, and past experience living in a multi-story apartment contributed 
to the lower likelihood of choosing wood as a preferred load-bearing material. We discuss these 
findings and explore differences between UK, Nordic and continental European respondents to 
elaborate on the social acceptability and perceived pros and cons of wood use in homes load-bearing 
structures.   
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INTEGRATION OF THE GREEN ECONOMY, CIRCULAR ECONOMY AND 
BIOECONOMY IN A STRATEGIC FRAMEWORK FOR STRONG SUSTAINABILITY 

Dalia D’Amato *, Jouni Korhonen 

* University of Helsinki, Finland 

Abstract: The development of global society within the biosphere continues to be unsustainable. As 
multiple societal actors respond to this challenge, the diversity of concepts, approaches, instruments 
and indicators available, i.e. the 'sustainability toolbox', is increasing rapidly. While such diversity is 
important in addressing sustainability as a complex phenomenon, clarification and synthesis is 
beneficial for tool users and for practical implementation. In this article, we reconcile the concepts of 
circular economy, green economy and bioeconomy, with a critical perspective. These three concepts 
are currently receiving worldwide attention in macro-level discussions on sustainability policies, 
scholarly research and business strategies. They offer different recipes to address economic 
development together with social and ecological goals. We employ the well-known Framework for 
Strategic Sustainable Development to identify the relative value-add of the three concepts and integrate 
them. We conclude that none of the three concepts is in itself sufficient to achieve global net 
sustainability. In addition, dissonances remain between the theoretical aspiration of the concepts and 
their practical implementation. The joint application of the concepts suggests complementary solutions 
that can further contribute to guiding sustainability transformations. Implications are thus of relevance 
for researchers, practitioners and decision-makers dealing with sustainability issues. 
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DATA-DRIVEN CIRCULAR BUSINESS MODELS: A CASE STUDY 

Päivi Luoma, University of Helsinki, Finland 

Abstract: Scarcity of resources is among the most significant factors defining the landscape where 
today's companies do business and create value. For companies, resource scarcity is not only a source 
of risk and concern but, through circular business models, also an opportunity to pursue new revenue 
streams and market segments. At the same time, the burgeoning availability of data is transforming 
how business operate, and data's utility in generating knowledge and insight to improve decision-
making is seen as a potentially powerful source of creation of both economic and social value. More 
efficient use of data can serve as a significant driver and enabler of circular economy, and interesting 
examples of data-driven circular business models are already emerging. The current understanding of 
the intersection of circular business models and data is highly fragmented, although we have seen an 
increasing interest in understanding the nexus of circular business models and digital technologies 
during the past few years. There is a significant research gap in understanding how data is transformed 
into a strategic value for a company in a networked circular economy context. In this empirical research 
we want to get an in-depth insight on how data can be exploited in the core of circular business models. 
The specific research questions are: what type of data is or can be valuable for circular business models, 
how the value of data is or can be transformed into business (considering different business models 
elements), and what is or can be the role of collaboration when exploiting the value of data in a 
networked circular economy context. A case study is done focusing on 1-2 examples of circular 
business models where data utilization plays a central role. The contribution of the research will be 
related to how to create data-driven circular economy business and how the emergence of such 
networked business can be accelerated. The conclusions help in understanding the most significant 
strategic choices made to create new business in a networked circular economy context. 
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THE ECONOMICS OF FOREST BIOECONOMY: NEW RESULTS 

Jenni Miettinen, Markku Ollikainen 

University of Helsinki, Finland 

Abstract: The business environment of the forest sector has changed due to several grand societal 
challenges and related policy drivers affecting the market. New policies are called for to promote the 
shift from the current forest industry to a forest bioeconomy, which denotes producing a large set of 
new and high value-added products alongside old products and a consequential diversification of 
business. Analytical studies on the functioning of forest biorefineries and the policies promoting 
bioeconomy are still lacking. This study develops an analytical framework of bioeconomy consisting 
of a traditional pulp company and a bioproduct company starting with perfect competition and 
extending to cover imperfect competition. We examine behavior of emerging forest bioeconomy as an 
integrated multi-product industrial ecosystem, where the traditional pulp mills outsource the use of 
wood waste and side stream to independent biochemical companies working in the vicinity of the pulp 
mills. Biochemical firms benefit from vicinity by receiving cheaper wood side streams and pulp mills 
have a new source of revenue from selling side streams. We examine the economic interaction between 
the pulp mills and the biochemical firms, and the impacts of policy instruments on this interaction. We 
demonstrate that the new industrial ecosystem uses more pulpwood than traditional pulp mills, which 
may be detrimental to biodiversity but promotes cascading use of wood biomass and reduces burning 
side streams for energy. Market imperfection may be present and can be corrected by subsidies.  

Keywords: industrial ecosystem, biochemical firms, pulp mills, use of wood biomass side streams, 
production subsidies 
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PATH DEPENDENCE OF FOREST-BASED BIOECONOMY IN SUSTAINABILITY 
TRANSITION 

Jukka Luhas, Mirja Mikkilä 

LUT University, Finland 

Abstract: More than 50 countries and international organisations are working to promote a transition 
towards sustainable bioeconomy. Bioeconomy is one of the European responses to sustainability 
challenges such as climate change and resource depletion. One of the core challenges of a sustainable 
bioeconomy in the EU is to find a balance between the demands of the economy and the sustainable 
supply capacities of natural systems. The rise of the demand for these bioproducts increases the 
pressure on limited biomass and land resources, which may lead to sustainability conflicts, as already 
seen in the bioenergy context. Bioproducts can replace fossil-based products, help to achieve climate 
change targets, and lead to more sustainable growth. Bioproducts are used in traditional forest-based 
bioproducts, such as sawn goods and paper, but also in textiles, medicines, chemicals, functional 
groceries, plastics, cosmetics, intelligent packaging, and bio-based oils. In Finland, however, diverse 
use of wood and value creation have not been achieved on a large scale. Research on sustainability 
transition has focused mainly on the energy, transport, and agriculture sectors, and less attention has 
been devoted to other domains. In comparison to research on energy transitions, the bioeconomy 
context is more complex and uncertain. Recent transition literature in the context of forest-based 
bioeconomy have focused on policy mixes, drivers, organizational resources, innovations and path-
dependence. Lock-in mechanisms can have neural, adverse or beneficial effect to product range. This 
paper increases understanding in path-dependence of forest-based bioeconomy in sustainability 
transition research. The aim is to investigate lock-in mechanisms in the context of forest-based 
bioeconomy in Finland in recent decades. Within this context, a qualitative methodology is used in the 
paper. The material collected is utilized as an input for the analysis. Finally, the results of the analysis 
are validated. The study supports previous findings indicating that lock-in mechanisms support high 
volume bulk production in the forest-based bioeconomy in Finland. Furthermore, recent trends in 
foreign investment and its effects to sustainability conflicts is recommended to consider in future 
studies. 
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FOREST-BASED BIOECONOMY IN 2060: BACK FROM THE FUTURE THROUGH 
SUSTAINABLE PATHWAYS 

Mirja Mikkilä *, Jukka Luhas, Jenni Miettinen, Eliisa Kylkilahti, Jaana Korhonen, Arttu Malkamäki, 
Markku Ollikainen, Lassi Linnanen, Anne Toppinen 

* LUT University, Finland 

Abstract: The planetary boundaries (biodiversity loss, climate change, ocean acidification, change in 
biogeochemical flows, such as altered nitrogen and phosphorus cycles, land use change, fresh water 
use, chemical pollution and ozone depletion, atmospheric aerosol loading, and the release of new 
compounds, such as plastics, into the environment) represent critical thresholds for shifts in the major 
earth system processes beyond which non-linear, abrupt environmental change may occur on a 
continental or planetary scale. The planetary boundaries for climate change and biodiversity loss are 
the most critical for global sustainability. Both European and Finnish bioeconomy strategies emphasize 
the economic value of the sustainable utilization of natural resources but recognized the crucial role of 
natural resources in the climate mitigation and biodiversity conservation. Due to the global, regional 
and national essence of the biodiversity conservation and climate change mitigation, we study the 
sustainable visions of the future forest-based bioeconomy within the assumption that the future 
pathways meet the sustainability criteria of biodiversity and climate change. We applied backcasting 
techniques in assessing the future of three value chains wooden multistorey construction, fibre-based 
packaging, and biorefining. Backcasting refers to the creation of the sustainability vision and stepping 
back from the vision to the current time point assessing on the way the limitations for the sustainable 
pathway. We created two different future pathways for each value chain. The first alternative met the 
European and Finnish climate targets meanwhile the biodiversity was the sustainability target for the 
other pathway. The pathways were created by expert panels composed of the representatives of 
industries, consultancy business, forest sector associations, environmental non-governmental 
organizations, authorities, education and research. On one hand, the pathways include examples of 
increasing role of forest-biomass-based solutions in construction, packing and biorefining. On the 
other hand, the flexible, resource efficient utilization, combining and applying of various materials 
was outlined to be the pathway to sustainability. For example, the value of biofiber in the future as a 
raw material of high-value products was recognized in that one pathway was built the assumption that 
the future packing is based on the efficient recycling of existing waste plastic resources instead of 
utilization of biofibres as packing material. It can be concluded that the future, biodiversity and climate 
sustainable forest-based bioeconomy is flexible in technological solutions and resource-efficient in 
utilization and combining of various materials. 
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FINNISH FOREST OWNERS’ PERCEPTIONS OF SUSTAINABLE MANAGEMENT OF 
SMALL-DIAMETER STANDS 

Satu Helenius¹, Teppo Hujala¹ 

1 University of Eastern Finland, School of Forest Sciences, Joensuu, Finland, satu.helenius@uef.fi 

Abstract: Small-diameter trees are a relevant forest resource in most European countries, with 
potential to contribute to a sustainable forest-based bioeconomy. In Finland alone, young dense forest 
stands account for over million hectares. Sustainable management of these stands could help meeting 
the bioeconomy’s globally increasing demand of raw material. At present, biomass from small-
diameter wood can immediately be used for energy production, but in the future, it may also be 
processed into more carbon-efficient uses of biomass. The most important source of small-diameter 
wood in Finland is young stand improvement thinning’s.  

As over 60% of the Finnish forests are owned by family forest owners (FFO), the objective of this 
study is to identify their needs and motivating factors for mobilizing small-diameter wood. For this 
purpose, a standardized questionnaire survey targeted to FFOs was prepared and conducted (n=1129) 
in order to get better understanding of different forest owners’ experiences, perceptions, and intentions 
in terms of small-diameter stand management. Furthermore, aim was to learn what kind of evidence 
and communication would encourage forest owners to conduct small-diameter stand operations and 
buy related services.  

The preliminary results show that 47% of forest owners think that young forests need regular 
management and only less than 1% sees thinning operations as unnecessary expenditure with no 
importance for the future quality of forests.  The respondents evaluated several factors according to 
how those would increase their willingness to manage young stands. As the top-three factors, cutting-
damages minimizing harvesting techniques, affordable service prices, and higher market price for 
small-diameter wood were valued influential for 64%, 52%, and 52% of respondents, respectively. 
Thus, this reveals the need developing techniques, services, and markets further. Also, allocating 
subsidies for thinning young forests can have a significant effect in motivating forest owners, as 52% 
see it impactful aspect in their forest thinning decisions.  

Keywords: panel data, innovation adoption, thinning, young forest management 



41 

 

DYNAMIC TREATMENT UNITS IN FOREST PLANNING USING CELL PROXIMITY 

Pär Wilhelmsson1*, Edward Sjödin1, André Wästlund1, Jörgen Wallerman1, Tomas Lämås1, Karin 
Öhman1 

 
1 Department of Forest Resource Management, Swedish University of Agricultural Sciences, SE-901 
83 Umeå, SWEDEN par.wilhelmsson@slu.se 

Abstract: In forest management planning, the dynamic treatment unit (DTU) approach has become 
an increasingly relevant alternative to the traditional planning approach using fixed stands, due to 
improved remote sensing techniques and optimization procedures, with the potential for the higher 
goal fulfillment of forest activities. For the DTU approach, the traditional concept of fixed stands is 
disregarded and forest data are kept in units with a high spatial resolution. Forest operations are 
planned by clustering cells to form treatment units for harvest operations. This paper presents a new 
model with an exact optimization technique for forming DTUs in forest planning. In comparison to 
most previous models, this model aims for increased flexibility by modelling the spatial dimension 
according to cell proximity rather than immediate adjacency. The model is evaluated using a case study 
with harvest flow constraints for a forest estate in southern Sweden, represented by 3587 cells. The 
parameter settings differed between cases, resulting in varying degrees of clustered DTUs, which 
caused relative net present value losses of up to 4.3%. The case without clustering had the lowest net 
present value when considering entry costs. The solution times varied between 2.2 s and 42 min 6 s, 
and grew rapidly with increasing problem size.  

Keywords: DTU, mixed integer programming, optimization, remote sensing, spatial forest planning 
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ARE NORWEGIAN NON-INDUSTRIAL PRIVATE FOREST OWNERS AWARE OF 
FOREST ECOLOGICAL ATTRIBUTES AND WHAT ARE THEIR ATTITUDES TOWARDS 
FOREST DIVERSITY AND CONSERVATION? 

Altamash Bashir1, Hanne K. Sjølie1, Dennis Becker2 and Birger Solberg3 

1 Inland Norway University of Applied Sciences, Faculty of Applied Ecology, Agricultural Sciences 
and Biotechnology, P.O. Box, 2400, Koppang, Norway 

2 College of Natural Resources, University of Idaho, Moscow, USA 
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Management, Ås, Norway 

Abstract: Non-industrial private forest (NIPF) owners manage 84% of the productive forest land in 
Norway and thus play an important role in the success of policies related to maintaining and improving 
biodiversity in Norwegian forests. Here, we examined NIPF owners’ stated knowledge of the 
environmental values in their forests and their attitudes towards protection and conservation of nature 
diversity and preservation of nature through their forest. A questionnaire-based survey of Norwegian 
NIPF owners’ was utilized to estimate three probit statistical models for analyzing degree of 
environmental knowledge and attitudes. The survey accounted for information on demographic, socio-
economic and property characteristics of forest owners. A randomized sample of 3150 NIPF owners 
who own more than 2.49 ha of forestland was initially sent the questionnaire by surface mail, and the 
response rate was 52%. The statistical results indicated that more than half of the respondents (53%) 
associated protection and conservation of nature’s diversity as an important reason for owning forest. 
This was almost three times as many as the share of owners (19%) owning forests for first and foremost 
nature preservation objectives. Male forest owners with forestry-related education, who were members 
of a forest owner association, visit their forest frequently and have registered environmental values in 
their forest, stated higher level of environmental knowledge. Forest owners who harvest have larger 
properties, who possess environmental knowledge use media and the municipality as sources of 
forestry information, and who live more urbanely are more prone to own forest for nature’s diversity 
reasons. However, knowledge about forestry investment tax deductions were negatively associated 
with this objective. Owning forest for nature preservation objectives was positively associated with 
age, harvesting timber and more urban living and negatively associated with being farmer. The study 
concludes that owners who seek information about their forest property announce more environmental 
knowledge that in turn influence positively on the objective of protect and conserve nature’s diversity. 
However, the two analyzed objectives of nature conservation (protect and conserve nature’s diversity 
versus the forest being first and foremost a nature preservation object) are received very differently 
among forest owners. We argue that the high support for protecting and conserving nature’s diversity 
suggest that the multifunctional forestry concept  has proved successful among Norwegian NIPF 
owners, in the sense that most owners reported to adhere to multifunctional objectives.  

Keywords: Non-industrial forest owner objectives, Environmental conservation, Forest preservation, 
Survey, Probit model, Socio-demographic factors 
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PREFERENCES FOR WOOD AS A CONSTRUCTION FRAMING MATERIAL IN 
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Matleena Kniivilä, Luke; Katja Lähtinen, Luke; Antti Haapala, University of Eastern Finland; Anders 
Roos, SLU; Hans-Fredrik Hoen, NMBU 

Abstract: The wider use of wood as type of construction material offers a direct opportunity to support 
sustainability efforts in the housing sector. However, use of wood as a structural load-bearing material 
to replace brick, concrete, and steel will be partly determined by individual preferences towards its use 
in home dwellings. We elicited stated choices for (i) wood, over (ii) wood in combination with other 
materials, and (iii) other non-wood materials (e.g. brick, concrete, steel) for use as a main load-bearing 
material. Stated choices from over 900 adults residing across Europe were modelled using a 
multinomial logistic regression. Choices were modelled as a function of attitudes toward construction 
materials, past experience living in wooden homes, environmental values, and socio-demographic 
characteristics. Past experience was the most salient covariate directly associated with the likelihood 
of choosing a wooden load-bearing structure. Attitudes towards recyclable materials and having 
children at home also had strongly positive associations. However, negative perceptions regarding 
wood insulation, and past experience living in a multi-story apartment contributed to the lower 
likelihood of choosing wood as a preferred load-bearing material. We discuss these findings and 
explore differences between insular, Nordic and continental European respondents to elaborate on the 
social acceptability of wood use in homes load-bearing structures. 

Keywords: Multi-storey building, residential sector, dwellers’ preferences, multinomial-logit 
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Abstract: This study examined public attitudes towards multi-storey wood buildings (MSWBs) in 
seven European countries. A questionnaire was distributed to online panellists in Austria, Denmark, 
Finland, Germany, Norway, Sweden and the United Kingdom. Results from 7007 complete 
questionnaires indicate that respondents knew less about MSWBs in countries where brick, stone and 
concrete are the most commonly used house frame elements in constructions (United Kingdom, 
Germany and Denmark) compared to countries with a stronger wood building tradition (Austria, 
Finland, Norway and Sweden). Respondents in Finland and Sweden had the most positive attitudes 
toward MSWB. The number of respondents, who considered prospective apartment in a MSWB 
appealing, was approximately equal to the number that considered it an unattractive alternative. The 
factors most influencing the respondents’ perceived attractiveness towards MSWBs were (i) 
vulnerability to fire, (ii) material solidity and durability, (iii) healthy indoor environment, and (iv) 
vulnerability to moisture. The results from this study add new knowledge to the understanding of cross-
country differences of preferences among the public for living in MSWBs. The results can be used to 
support the MSWB planning and marketing efforts in the countries involved. 

Keywords: Timber construction, consumer preferences, multi-storey wood buildings, consumer 
survey 
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GATEKEEPERS FOR ENHANCING END-USER VALUE 

Katja Lähtinen1, Liina Häyrinen1, Jaakko Jussila2, Anne Toppinen2, Charlotta Harju3, Ritva Toivonen2,  

1Natural Resources Institute Finland (Luke), Finland; 
2University of Helsinki, Department of Forest Sciences, Finland;  
3University of Vaasa, the School of Marketing and Communication, Finland 
 

Abstract: In Finland, a considerable amount of multi-storey houses are co-operative housing 
companies (COHC) owned by shareholder-inhabitants. In the housing markets, real-estate agents are 
gatekeepers in providing information, e.g., COCH technical solutions, financial aspects, and 
governance practices – abreast with more general issues such as characteristics of individual 
apartments. The motivations for ownership between COCH (individual inhabitants) and rental housing 
companies (e.g., investors or social housing organizations) are different, and in COCH driven more by 
individual preferences (e.g., lifestyles, family finance) than organizational aims (e.g., societal well-
being, return on investment). 

So far, the research on end-user needs of multi-storey wooden houses in Finland has mainly addressed 
the value expectations of end-users in rental houses, while the views of owner-inhabitants have been 
largely by-passed. The same pattern has emerged also in general societal discussions, in which the role 
of ownership as motivation for living in multi-storey wooden houses has been forgotten. Abreast with 
cultural ideals originating from the 20th century promoting single-family housing as “the decent way 
of living” in Finland, another reason for by-passing the views of owner-inhabitants in the context of 
urban wooden multi-storey construction has been the fact that most of the houses have been built for 
rental markets. 

The situation in the Finnish housing markets has started to change both in regard to cultural ideals on 
housing and the usage of wood in multi-storey building. Related to this, in recent years an increasing 
amount of companies building COHC have begun to use wooden structures in multi-storey houses. 
Due to that, mutual benefits both for businesses and COCH inhabitants may be gained through better 
understanding of their end-user value – and especially building with wood. This study fills this void 
by analyzing survey data (n=474) gathered from Finnish real-estate agents (65 responses, 14%) in 
November 2018. According to the results analyzed with multi-variate methods, in COCH there are 
new branding opportunities providing entirely new business insights for companies in the multi-storey 
wooden building markets that simultaneously may strengthen end-user value and competitiveness. 

Keywords: Business ecosystems, housing expectations, differentiation, marketing, consumer choices 
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Cecilia Mark-Herbert, Anders Roos, Emil Nagy 
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Abstract: Increased awareness of sustainable development in the construction industry and current 
housing shortages in Sweden have contributed to market opportunities for wooden multistory 
construction (WMC). However, the market development has proven to be slow despite local access to 
forest products and a political ambition to transform to a low carbon society. The aim of this study is 
to explain enabling factors for municipalities in Sweden to create institutional conditions that stimulate 
local market development. A comparative case study of municipal efforts to establish WMC norms 
has been conducted pointing to the importance of relationships, in so-called public private partnerships 
(PPP). These partnerships serves as long-lasting relations in which development processes can manage 
identified challenges relating to, for example, lack of professional experience in WMC and dated 
material understandings of wood as a construction material. In the 17 SDGs, PPP represent enabling 
conditions for sustainable system transformations. 

Keywords: Collaboration, construction project, market development, multi-family housing, public 
private partnership 
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CURRENT AND FUTURE RESEARCH THEMES IN FOREST SECTOR 
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*presenting author 

Abstract: Megaforces, such as climate change, along with market developments are shaping the 
development of forest product and service markets in the forest sector, driving renewal and 
reorientation. Over the last five years, the Faculty of Agriculture and Forestry at the University of 
Helsinki (UofH) has been at the forefront of that academic research on how firms are managing that 
transition within the forest sector locally and collaborating with leading academic units globally. To 
better understand how much and in what ways academic research is aligned to forest sector 
developments, a case study review concentrating on the contributions of researchers and collaborations 
at UofH was conducted. The focus was put on forest-value chain sustainability from the perspective 
of industrial competitiveness, which here is understood as the overall value-creation potential of forest 
sector within the circular and bio-economy paradigms, triggering changes in products, services, 
processes and networks. Investigation of the case institution through an innovative methodological 
approach, combining review of literature with 13 expert interviews, allowed for multiple data sources 
to iteratively triangulate on four emergent themes. The case study magnified a growing divergence 
between current and future research orientations and the actions of incumbent forestry firms, focusing 
on the required ambition level to support a competitiveness renewal around sustainability in Finland 
and the Nordic region. 

Keywords: sustainability transition, bioeconomy, Finland, industrial competitiveness, forest sector 
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Abstract: This paper serves as an introduction to a Special Issue (SI) of the Journal of Forest Policy 
and Economics dedicated to forest investment and finance. The Special Issue stemmed from an 
International Forest Business Conference (IFBC2018) held in Poland on 6-8 June 2018. It includes 
papers based on speeches at that conference, as well as others on similar topics not presented at the 
conference. Topics addressed in this Special Issue include timberland investments, forest finance, 
intensively managed plantations, risk, uncertainty and decision-making, business structures and 
investment strategy, timber prices and forecasts, forestry contractors, and taxes. Details papers on these 
subjects follow in this Special Issue.  

Our finance research overview here provides a historical background and summary of forest 
investments and finance, focusing on forest equity investments made by institutional investors and in 
forestry real estate investment trusts, not including public lands or individual small private forest 
landowners. Forest assets as an investment class have expanded due to analytical advances, ownership 
changes, globalized markets, and sustainable forestry factors.  Key components affecting forestry 
investments are expected asset returns, portfolio diversification, inflation hedge, and liquidity and 
natural risks.   

Topics detailed in this Special Issue include timberland investments, forest finance, intensively 
managed plantations, risk, uncertainty and decision-making, business structures and investment 
strategy, timber prices and forecasts, forestry contractors, and taxes. Finally, we identify knowledge 
gaps regarding forest investments for future research.  

Keywords: Forest Investments, Alternative Asset Class, Timberland, Woodland 
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Abstract: Increased awareness of sustainable development in the construction industry and current 
housing shortages in Sweden have contributed to market opportunities for wooden multistory 
construction (WMC).However, the market development has proven to be slow despite local access to 
forest products and political ambition to transform to a low carbon society. The aim of this study is to 
explain enabling factors for municipalities in Sweden to create institutional conditions that stimulate 
local market development. A comparative case study of municipal efforts to establish WMC norms 
has been conducted pointing to the importance of relationships, in so-called public private partnerships 
(PPP). These partnerships serves as long-lasting relations in which development processes can manage 
identified challenges relating to, for example, lack of professional experience in WMC and dated 
material understandings of wood as a construction material. In the 17 SDGs, PPP represent enabling 
conditions for sustainable system transformations. 

Keywords: Collaboration, construction project, market development, multi-family housing, public 
private partnership  
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OPTIMAL HARVESTING WITH APPEARANCE AND STRENGTH CLASSES 
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Abstract: In response to increased demands for wood construction, the demand for high strength 
sawnwood has increased. Sawn wood is graded in strength and appearance classes according to 
strength and appearance grading rules. Logs with a with a high outcome of high quality sawnwood 
(high strength or appearance classes) are most valuable for the industry. Although as long ago as the 
Pressler Index Formula (1860) stumpage has been classified by strength class, both strength and 
appearance classes are under-examined topics in the optimal rotation literature. Among the hundreds 
of optimal harvesting papers, relatively few analyze multiple strength or appearance classes. We 
present a simple model with multiple strength classes and which values appearance wood. To develop 
a theoretical framework for analysis necessary conditions, sufficient conditions and comparative 
statics for optimal harvesting are derived. One theoretical complexity is that strength increases as the 
rotation ages, which implies for both immature and mature stumpage the distribution of strength 
classes changes as does the distribution of harvest. Norwegian forest growth, silvicultural and strength 
and appearance data, and European strength standards are used to calibrate the model. Results indicate 
that outcomes from processing has an impact on optimal rotation age. 
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Abstract: Several national governments now require the discount rate for public projects with long 
planning horizons to decrease over the life of a project. Previously, theoretical results that characterize 
the impacts of a declining discount rate on optimal harvest age and land expectation values were 
presented for the Faustmann Model. These previous results include derivation of conditions for a 
sequences of optimal harvest ages and land expectation values, comparative statics results, conditions 
that must be satisfied for multiple optima, and proof that harvesting is never optimal immediately 
before a discrete decrease in the discount rate. Here these results are revaluated with the inclusion of 
amenity values with a range of outcomes. 

Keywords: Faustmann Formula, dynamic programing, harvest periods, declining discount rate, 
amenity benefits 
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Abstract: We examine the effect of forest taxes on the optimal harvest decision and the forest land 
value using an adaptive optimization framework– the stand is harvested when the stumpage price is 
equal or higher than an age-dependent reservation price. We prove that the site value tax or site 
productivity tax does not change the optimal reservation prices; the timber value tax reduces, and the 
yield tax increases, the optimal reservation prices; and the unit harvest tax increases the reservation 
prices when stand age is relatively high and could reduce the reservation price when stand age is low.  
Numerical results show that the optimal harvest age is only sensitive to the unit and timber value tax. 
The tax burden is reduced for all types of taxes except the site value tax.  Under a taxation budget 
constraint, recognition of stumpage price uncertainty may change forest owners’ preferences for 
different types of taxes.  

Keywords: Adaptive forest management, reservation prices, optimal harvest age, forest taxation 
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Abstract: There is a belief that more young women entering the forest sector will increase the sector’s 
economic competitiveness in the global market. However, although increasing women in the 
workforce is considered one of the best solutions to attract more young women to the forest sector, it 
is a “circular” dilemma in which the solution is denied by a circumstance inherent in the problem. 
Attracting more women should be balanced with retaining women who have been studying and/or 
working in the sector. A way to support these women is through mentoring and networking. Utilizing 
interviews, we found that it is quite challenging to find a woman mentor/role model in the forest sector 
because women are still underrepresented. To find a good mentor, young women are encouraged to be 
proactive in utilizing different channels, both formal and informal. When it comes to gender, our 
respondents emphasize the different benefits of having a woman vs man mentor. In a male dominated 
field such as the forest sector, woman mentors enhance social belonging, confidence, and motivation 
in relatively alienating environments due to “been there-done that” experiences. Same-gender role 
models might also protect women from negative stereotypes and show how women can advance 
despite existing gendered barriers. However, in professional settings, women can, at times, reap more 
benefits from man mentors because men have long been advantaged in the forest sector. Therefore, 
men can confer organizational legitimacy and provide resources required for success for their mentees. 

Keywords: gender diversity, gender equity, leadership diversity, diversity in higher education, 
women leaders, college leadership, college women student leaders, college student leadership 
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Abstract: Culturally and historically, forestry has in many countries been considered predominantly 
a masculine life sphere and men’s activity. However, in urbanizing societies with multiple forest uses, 
there is a reason to understand forestry more equally. The Nordic countries (Denmark, Finland, 
Iceland, Norway, Sweden), are undertaking an inter-governmental work on gender equality. Within 
that frame, one recent piece of work is a study on gender balance in the Nordic forest sector 
(Vennesland et al. 2020), funded by the Nordic Forest Research SNS. This presentation omits data on 
students and employees in different organizations and focuses on presenting an overview of gender 
balance among small-scale/family forest owners and within their associations. The data were gathered 
from official statistical databases, administrative reports, and fresh research articles. According to the 
summary data from the Nordic countries, the share of females among small-scale forest owners varies 
between 14% in Denmark and 41% in Finland, being 25% in Denmark, 32% in Iceland, and 39% in 
Sweden. Norway has a rapid increasing trend, Finland has a slowly increasing trend, but Denmark, 
Iceland and Sweden record no trend. Forest owners’ associations’ boards/councils feature 0% females 
in Denmark, 14% in Finland, 25% in Norway, 33% in Sweden, and 57% in Iceland. Trend information 
is mainly missing; only Norway shows a rapid increasing trend. Overall, the findings give reason to 
suggest a further study on how the forest owner organizations see the gender equality issue, what have 
been the earlier actions to raise the proportion of female decision-makers, and what could be justified 
future actions. 

Keywords: equality, forest owners, forest owners’ associations, gender 
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Abstract: The relationships of Finnish people to forest have been of increasing interest to both forest 
research and practical forestry sector last years. As forests are so abundant in Finland, almost every 
Finn is thought to have connection with forests, regardless of whether they own forest by themselves 
or not. Spending time in forests is known to have many benefits for physical and mental health of 
people. Having positive experiences about nature from childhood or adolescence has been connected 
to environment-friendly behaviour in adulthood. Taking into account different views and attitudes as 
well as the knowledge citizens have about forests is important for the acceptability of forest use in 
society too. Changes in society, such as urbanisation, pressure from climate change and 
multiculturalism influence the relationships different people have with forests. However, there is yet 
only little scientific knowledge about how these relationships are formed and sustained, especially by 
adolescents.  

This presentation deals with preliminary results from a mail survey about what kind of roles forests 
play in everyday life of young Finns, and how they think about forests and their use. The nationwide 
survey took place in spring 2020 with about 450 responses from youngsters ages between 13 and 17 
years. The study produces information about factors affecting establishment and sustaining of the 
nature relationships by adolescents. Hence it helps decision makers to take the various kinds of forest 
relationships into account on different levels of societal decision making.  

Keywords: nature relationship; forest relationship; nature relatedness; adolescent; survey 
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Abstract: The climate change, increased awareness of the limits of growth as well as the hopes loaded 
to circular bioeconomy in Finland has increased the public interest and discussion about the forests 
and wood use and forest-based business. The aging population, urbanization, market demand changes 
and the political discussion related to the use of forest and wood causes changes and uncertainty to the 
business’ operation environment. From the human resource point of view the increasing use of wood 
will likely increase the employment at the beginning of the value chain. At the same time, the market 
demand changes encourage the companies to further diversify their product supply (especially towards 
higher value-added products). The importance of companies’ ability to interest and hire enough 
motivated employees with versatile profiles (e.g., education, work history etc.) may thus increase.  
To find out how interesting the sector is to the future workers, we study the perceptions of the young 
(17-18-year-olds) about the forest-based sector. Phone interview data (n=404) was collected in 2019. 
The results show, that the young connect some positive perceptions to the sector, such as having 
important role in the national economy. Quite many of the respondents find, that they could get a good 
employment from the sector in the future. There was, however, variability (especially in terms of 
gender) in how appealing the sector or the different jobs were found. Similarly, while many of the 
respondents had some perception of the sector in general, or as an employer, there were also many 
who did not have any perception at all. We conclude that the multifaceted forest-sector might now 
have a possibility to profile itself more strongly as an innovative and meaningful business in order to 
make sure that there will be enough interested and motivated job applicants also in the future. 

Keywords: forest-based sector image, future business, employees 
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Abstract: Households in giant panda nature reserves rely heavily on natural resources, and the balance 
between nature conservation and economic development is crucial. Along with the increase of off-
farm working opportunities and rural development, the labor structure of forest management activities 
has been changing and women have started to play determinant roles in households. Thus, it is of 
interest to explore gender differences in the forest management decisions of rural households and to 
further analyze the role of risk preference in decision-making. Through an investigation of giant panda 
nature reserves in Sichuan and Shaanxi provinces, this research analyzed a 411-household sample 
using the ordinary least squares (OLS) and Tobit models. The evidence showed that generally 
households have a female forestry decision maker invest significantly less in forest activities than those 
with a male decision maker, and the forest investment intensity decreases as the degree of risk-aversion 
of decision maker increases. Moreover, at each risk preference level, females input less on forest 
management compared to their male counterparts. The paper provides some solid evidence for the 
behavioral differences between male and female in the context of forest management. Overall, the 
results highlighted the importance of intrinsic household characteristics in forest management 
decision-making, while the extrinsic factors of forest size and location as well as household income 
also significantly affected the level of forest management inputs. To conclude, this paper suggests 
policy makers to aware the intrinsic difference among forest decision makers, and to distinguish 
corresponding trainings and supportive services on forest management technologies to acknowledge 
the gender difference on risk preference.  

Keywords: forest management, decision-making, gender difference, risk preference 
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Abstract: By upgrading existing giant panda natural reserve and extending protection to lots of 
previously unprotected areas, the establishment of Giant Panda National Park (GPNP) inevitably 
impacted on residents' livelihoods who live in giant panda natural reserve. Here, we use participatory 
scenarios to explore the challenge and adaption strategy to national park established in two villages in 
Wawushan natural reserve, China. Our finding shows that the traditional timber harvesting and eco-
friendly resource income-generating opportunities are primary concerned livelihoods restriction 
caused by GPNP establishment in Changhe village. In contrast, in Heishan village, the residents 
perceive ecotourism and non-timber forest utilization more critical. We discuss four plausible 
scenarios after GPNP, and the participants choose the partial restriction scenario as the most desirable 
in two villages. Furthermore, the recommended adaptation strategy providing sufficient subsidy, 
alternative jobs opportunity, ecological recreation activities, and increasing planting white tea areas 
are in CHV. However, eco-friendly industrial organization of medicinal herbs and ecotourism, and 
improvement of physical infrastructure are advocated in HSV. The suggestions can promote a more 
targeted protection policy for both government and local GPNP administration branches to support 
local livelihoods in the studied GPNP and beyond. 

Keywords: Giant panda national park, residents, challenge and adaptation strategy, participatory 
scenarios 
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Abstract: There is a growing interest – and need – among researchers and research organizations to 
contribute with societally relevant work as well as to demonstrate the policy impact of their research. 
Diverse science-policy interfaces (SPIs) aim for scientifically informed policymaking by connecting 
scientists with policymakers. Effective SPIs need to be grounded in credibility, relevance and 
legitimacy; at the same time, however, they become part of the complex, politicised web of public 
policymaking. In this article we examine how forest researchers who participate in diverse SPIs in the 
context of the Global South navigate this complexity. We apply the concepts of credibility, relevance 
and legitimacy to explore the barriers and tensions that researchers experience, as well as the strategies 
that researchers apply when responding to them. The research is based on in-depth interviews with 23 
forest researchers and highlights the tensions related to ensuring the continued interest of powerful 
policy actors, whose benevolence is crucial, particularly for research-led SPIs. Personal and 
institutional reputation and networks built over the years were perceived to be crucial for fostering 
credibility and legitimacy, although value- and interest-based contestation of scientific information 
and expertise emerged in sensitive and controversial policy issues. We also discuss the tensions caused 
by the need to demonstrate the policy impact of the research. We conclude by highlighting the need to 
understand power relations in hindering or facilitating effective SPIs. 

Keywords: science-policy interactions, forest policy, research impact 
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IMPACTS OF PROTECTED AREAS ON INCOME INEQUALITY: EVIDENCE FROM THE 
GIANT PANDA BIOSPHERE RESERVES IN SICHUAN PROVINCE, CHINA 

Wei Duana, Nicholas J. Hogarthb, Jinyu Shenc 
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510642 
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510642 
 
Abstract: Understanding the livelihood impacts of protected areas (PAs) on local people is important 
to inform equitable and effective regulation and management. In this study we used non-parametric 
regression analysis to determine the impacts of PAs on income inequality in 710 rural households 
living in or around nine giant panda biosphere reserves in Sichuan Province, China. The results show 
that the PAs not only have a negative impact on household income, but also exacerbate income 
inequality. Based on income structure decomposition, we found that the establishment of PAs mainly 
increases the gap of on-farm income. We also found that participatory management projects have a 
positive effect on household income, of which eco-tourism increased household income inequality, 
while skill training and agricultural projects decreased it. Thus, better conservation policies must be 
formulated to realize the harmonious and concurrent development of ecological and livelihood 
objectives. 

Keywords: protected areas; income inequality; quantile regression; giant panda 
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DETERMINANTS OF HOUSEHOLD FUELWOOD CONSUMPTION IN GIANT PANDA 
NATURE RESERVES 
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Abstract: Fuelwood collection is one of the main human activities threatening giant pandas’ habitats. 
The main purpose of this paper is to analyze the determinants of household fuelwood consumption 
inside and around China’s panda nature reserves. Finding these determinants is not only useful in 
understanding energy consumption behavior, but also for creating more effective policy to protect 
giant pandas’ habitats. We conducted a questionnaire survey in the Qinling mountain areas of Shaanxi 
province; 187 effective questionnaires from 16 villages in five nature reserves were collected and 
analyzed using a Tobit model. The results show that the average fuelwood consumption per household 
around panda nature reserves was 1.22 t in year 2017, and that there is no significant difference in 
fuelwood consumption inside or outside the nature reserves. Apart from household income, both 
numbers of household members and ownership of energy-saving stoves show significant effects on 
fuelwood consumption. We conclude that the establishment of these nature reserves has not 
contributed towards decreasing fuelwood consumption inside the nature reserves, but it has transferred 
the harvesting location for fuelwood from inside the nature reserve to the outside. Since the increase 
in household income can significantly reduce the fuelwood consumption, policymakers should focus 
on how to increase rural household incomes to decrease fuelwood consumption quantities. However, 
providing rural households around nature reserves with energy-saving stoves tends not to be an 
effective choice in decreasing the fuelwood consumption. 

Keywords: Giant panda nature reserve; Fuelwood consumption; Farm-income and non-farm 
income; Qinling mountain areas 
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CAVAT AND THE RATIONAL ASSESSOR: 
A CAUTIONARY TALE ABOUT VALUATION OF AMENITY TREES 
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Abstract  

In an SSFE presentation in 2018, I described many defects of CAVAT’s amenity tree valuation system. 
Subsequently, while writing a comprehensive critique, I found a more fundamental error, which no-
one seems to have noticed. CAVAT states that among its other aims is to calculate compensation for 
the cost of replacing a target tree. Physical like-for-like replacement is not usually possible and rarely 
attempted, so a replacement delivering equivalent benefits is needed. CAVAT’s “unit value factor” 
approach to valuation is derived from cost of a planted tree, per square centimetre of basal area. 
Maturer trees are valued by scaling this base up from planting size to existing size (adjustment also 
being made for trees’ expected remaining life-span). On the other hand, rationality requires that 
amenity trees are planted only if expected benefits would at least equal installation costs. The expected 
benefits arise from the planted tree’s sizes attained through its life. Dividing installation cost by 
summed discounted basal area over its lifetime gives an “annual unit value”, applicable to an existing 
tree. The ensuing value is much less than CAVAT’s. The difference arises because CAVAT’s unit 
value factor, quite unreasonably, takes planted size as representative of the tree’s life: inserting this 
constant size into the “rational” model yields CAVAT’s value. The “rational” model’s value, based on 
predicted growth, if spent on young replacement trees, would give the same summed discounted basal 
area as the target tree’s, whereas spending CAVAT’s value on such replacements would give a much 
higher summed discounted basal area, thus greatly over-compensating. Some practical considerations 
might raise the “rational” result somewhat. It can be further argued that, if planting costs are rationally 
undertaken, the assessor needs a prior estimate of amenity tree value, and that itself offers a directer 
way of valuing older trees. 

Keywords: urban trees, valuation, planting cost, rationality, tree size, longevity 

 

 

Introduction 

At the SSFE meeting in 2018 I presented a paper criticising the CAVAT method of amenity tree 
valuation, which is much used in the UK (many hundreds of transactions take place annually, with 
individual transactions probably averaging tens of thousands of pounds). I examined its announced 
purpose (Neilan, 2017), that is, to assess what compensation would allow replacement of a target tree, 
if it were to be destroyed, e.g. in the course of urban development. I also explored other possible 
interpretations of amenity tree value, in case the authors were to claim some other purpose, 
retrospectively. 

The topic has been in discussion since 2003. In 2017, I was asked for comments on a draft of a 
paper about CAVAT, the first one intended for an academic journal. I provided an extensive critique, 
but my substantive points were not taken on board, and there was no acknowledgement of my input. 
The paper was published (Doick et al., 2018) in the Arboricultural Journal. 

My critique was then presented at the SSFE conference 2018 (Price, 2018). The text was 
afterwards much expanded, with a view to publication, also in the Arboricultural Journal. And during 
all this time one thing seems never to have crossed anyone’s mind, my own included: there was a 
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catastrophic lapse, in the logic of CAVAT’s valuation process. The paper had to be extended 
considerably to deal with the error. I presented this problem at Faustmann VI in Darmstadt last year, 
where it provoked the usual muted interest (Price, in press). The complete critique was published on-
line in March of this year (Price, 2020). 

 

CAVAT and its supporters 

Considering the effort that has been invested in developing and applying CAVAT, it was to be 
expected that its authors would either (a) ignore my critique and hope it would go away, or (b) seek to 
repudiate its arguments – which is what they have recently attempted, in a letter to the editor of 
Arboricultural Journal, from their representative, Neilan. This is at time of writing not yet published. 
I was invited to reply, and what follows outlines some of my further arguments. In addition to querying 
points of detail (about which, in my view, they are usually wrong), the authors make two substantive 
cases. 

The first is that “Price’s criticism is, in the main, based on a misreading of CAVAT’s treatment 
of amenity”: CAVAT’s stated purpose was to “… provide a compensation replacement value for single 
trees on a like for like basis” (Doick et al., p.86). In fact I had devoted several pages (pp.3-7) of my 
paper to explaining why physical like-for-like replacement is not normally possible; and, even if it 
were possible, why CAVAT’s valuation would still be questionable. 

 That being so, a means of valuing trees in comparable terms is necessary, in order that a 
replacement having equivalent amenity value may be made: trees targeted for removal as well as 
potential replacement trees need to be valued in those same terms. The authors seem to agree that a 
benefit valuation system is needed: one of them had previously stated “… CAVAT … expresses value 
in monetary terms, and in a way that is directly related to the quantum of public benefits that each 
particular tree provides” (Nielan, 2017, p.3).  

 CAVAT’s protocol for valuing particular amenity trees (with the purpose of calculating 
compensation replacement) begins with what the authors term the “unit value factor” (UVF). This is 
calculated by dividing the mean cost of installing an amenity tree by its characteristic basal area, giving 
the units £ per cm2. The 2017 published UVF value was £15.88 (Doick et al., 2018, p.74). From this 
and the £211.78 “weighted mean cost of planting a young amenity tree” (Doick, pers.comm.), a mean 
basal area of the sampled amenity trees can be calculated as 13.336 cm2 

Because bigger trees may reasonably be considered to have more aesthetic effect, an existing 
street tree to be valued (a target tree) is attributed a larger value, in proportion to its larger basal area. 

 Other “step” adjustments are made: for the density of the beneficiary population, the 
condition of the tree’s crown, and any special amenity factors which may merit a premium on or a 
deduction from value. A downward adjustment is made to allow for the tree’s limited remaining life 
expectancy, as might be calculated through a capitalisation for that finite period of life. Though the 
CAVAT paper does not explicitly refer to such a derivation, its figures imply that a 5% discount rate 
lies in the background of the adjustment figures that it does use for life expectancy. Below, I use an 
explicit capitalisation factor in place of their own, rather coarse, adjustment. All these adjustments are 
detailed and critiqued in Price (2018, 2020). 

 To illustrate this protocol, a 100-year-old target tree is valued, whose size is derived from 
a growth model of lime (Tilia spp) in the UK. It is expected to live on to the age of 150. 

[Value] = [UVF] × [basal area] ×  [step adjustment]n × [life expectancy factor] 

Using this formulation, but for clarity setting the step adjustments all to 1, the tree has value 

 = [UVF] × [basal area] × [life expectancy factor]   
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= £15.88/cm2/year × 2655 cm2 × 0.9136 = £38,524 

This is a big value for a single street tree, one not possessing any particularly valuable characteristics 
except its size. 

 

A “rational” protocol 

I have challenged the validity of valuations based on UVF on grounds to be detailed below, and 
suggested a “rational” alternative. The second substantive criticism by CAVAT’s promoters was that 
‘naming a preferred option “rational” does not make it so.’ No indeed: I named it so, because I believe 
that it is rational. 

What do we mean by “rational”? In the world of economics at least, the term would be taken to 
mean: “acting in such a way as to achieve objectives”. 

A rational, well-informed and public-spirited person would cause a tree to be planted only if the 
benefit of the act was believed to be greater than or equal to the cost (of planting). Such a person would 
also have foresight, being able to predict at least approximately the future benefits of the growing tree. 
As Doick et al. (2018, p.68) themselves say “… value can be ascribed to amenity trees because 
‘someone’ anticipates or expects them to provide current and future benefits, … utility is ascribed 
because of the benefits to be attained” [my italics]. Suppose that the benefit of an amenity tree at a 
point in time may reasonably be considered proportional to its basal area (a supposition embedded in 
CAVAT, and accepted, with some reservations, in Price (2020, pp.8-9). Suppose that discounting of 
future values is widely accepted as the economic norm (and is, in a rough-and-ready way, implicitly 
practised in CAVAT’s step 7). This view is embraced in the “rational” proposal. Its annual unit value 
(AUV) approach asks: what would the minimum benefit need to be, per discounted square centimetre 
of basal area, per year, to make total benefits equal to the entailed cost, and thus to justify planting? 
(The idea is paralleled by a procedure devised, though for a somewhat different purpose, by Nowak 
and Aevermann (2019). 

AUV is derived by summing the discounted basal area from each year of predicted life. For 
example, let a tree be planted at 5 years of age. Its first year as an amenity tree is the 6th year of its life, 
and for this and each following year the basal area is taken from halfway through the year, while 
discounting is done from halfway through the year back to the time, 5, of planting. 

Benefit = [AUV] × ∑
[basal area] .

(1+5%)( . )
t =150
t =6  = [AUV] × 9911.2 ≥ [planting cost] = £211.78 

where t denotes the year in the biological life of the tree. 

 lower bound of [AUV] = £211.78 / 9911.2 = £0.02137/cm2/year 

The same thinking is applied in giving a lower bound value to the 100-year-old target tree, as 

[AUV] × ∑
[basal area] .

(1+5%)( . )
t =150
t =101  = £0.02137/cm2/year × 52,313 discounted cm2 = £1118 

At all ages of target tree, CAVAT’s value exceeds this “rational” value, by a ratio of up to 37 in this 
case: not a negligible difference, and in other conditions it can be greater. Figure 1 makes the 
comparison between CAVAT and “rational” valuations. 
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Figure 1: Comparison of CAVAT and “rational” values 

 

 As well as aspiring to rationality, this protocol offers flexibility for different tree species 
and site conditions, via the appropriate cost and growth models. 

 

CAVAT: what are the underlying assumptions? 

One explanation for the difference would be, that CAVAT’s formulation of UVF, in taking the tree’s 
size at planting time as representative of its size through its life span, implicitly assumes that a planted 
tree is not envisaged to grow. Nor indeed would a target tree grow. Surely those would be absurd 
assumptions? Surely, in envisaging life-span benefits, the informed rational assessor will predict that 
the tree will grow, to such dimensions as the species and site allow 

Perhaps so. But let us consider the consequences, if the absurd assumptions were true. The 
speculation can be tested by calculating a modified AUVk. In the calculation, tree basal area is set 
constant, at its planting time size, throughout its life span.   

Benefit = [AUVk] × ∑
13.336

(1+5%)( . )
t =150
t =6  = [AUVk] × 273.1 ≥ [planting cost] = £211.78 

 [AUVk] ≥ £211.78 / 273.1 = £0.7755/cm2/year. 

The basal area of the target tree is also held constant through its remaining life, giving value as: 

 [AUVk] × ∑
[2655]

(1+5%)( . )
t =150
t =101  = £0.7755/cm2/year × 49,675 cm2 = £38,524 

That is, CAVAT’s answer is exactly equal to the answer arising from an assumption that trees 
don’t grow, when the “rational” protocol is applied! This result holds throughout the age range, as seen 
in figure 2. 
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Figure 2: Comparison of CAVAT value, and “rational” value if trees did not grow 

 

Compensation replacement value: the “rational” perspective 

Let us accept CAVAT’s premise that benefit is proportional to basal area, and my premise that in 
economics discounting is normally used to give weighting to different points in time. Then, fair 
compensation for removal of a target tree would require that the summed discounted basal area of its 
remaining predicted life is compensated by planting of trees with the same aggregate of summed 
discounted basal area. 

Recall that the 100-year-old target tree’s summed discounted basal area =  

∑
[basal area] .

(1+5%)( . )
t =150
t =101  = 52,313 discounted cm2 

and that a 5-year-old planted tree’s summed discounted basal area =  

∑
[basal area] .

(1+5%)( . )
t =150
t =6  = 9911.2 discounted cm2. 

It follows that the number of planted trees needed to replace the discounted basal area of the target tree 

= 52,313 / 9911.2 = 5.278 trees. 

At £211.78 per tree, the total cost is £1118. 

This is exactly the value of the target tree, as calculated directly via AUV, and this is true throughout 
the age range for target trees. 

 

Using basal area as a CAVAT basis for replacement  

Contrastingly, if one were to use CAVAT’s value to pay for replacement trees, the number planted 
would be £38,524 / £211.78 = 181.9. 

 Supposing these all survive to the age of 50, the growth model predicts the mean basal 
area as 1474 cm2. Using CAVAT’s protocol (£15.88 × 1474 × 0.9932), each would then be worth 
£23,246, which after discounting to planting age 5 = £2587, giving an aggregate value = £470,640. 
The benefit delivered up to the age of 50 is in addition to that. This seems to be substantial over-
compensation!  
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 Alternatively, by the age of 100, each one’s basal area is 2655 cm2; worth £38,524 (as 
previously calculated), or £374 after discounting to 5; with aggregate value £68,016; earlier benefits 
again add more value. 

 Figure 3 shows the range of values for this calculation, at various combinations of ages 
for target tree and for replacement trees. 

 

Figure 3: CAVAT-given value of replacements for target trees of different ages 

 

For most combinations of circumstance, investing CAVAT’s valuation of target trees in planting 
replacement trees generates values well in excess of the nominal CAVAT value: compensation is 
excessive.  

Ironically – given that Neilan has claimed to repudiate my argument because I do not engage 
with CAVAT’s search for a compensation replacement value – the “rational” AUV seemingly offers 
an overwhelmingly more appropriate basis for such a value than does CAVAT’s UVF. In any case, in 
calculating compensation via equivalent basal area, both UVF and AUV turn out to be superfluous and 
distracting: physical measures of basal area suffice, without controversial excursions into unit cash 
values. 

 

Is AUV’s lower bound value too small, and what can be done about it? 

A calculation based on AUV or discounted basal area seems to deliver an adequate compensation 
replacement value. But if no replacement is actually made, monetary compensation requires an 
estimate of amenity benefit lost. 

My own sense is that AUV-based lower bound value may indeed be significantly below “true” 
amenity value, often. My critique did not estimate what the “true” value would be: there is no way to 
deduce it from the cost basis that underlies CAVAT’s valuations, and forms the central theme of my 
critique. I did refer (Price, 2020, pp.27-9) to some standard techniques in environmental economics 
that, despite their acknowledged problems, might offer ways forwards. 

 Other possibilities for a larger value emanating from the replacement cost objective can 
be explored. These remain as lower bound values for “true” amenity value, but they address 
realistically some issues underlying compensation replacement.  
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Failure rate 

How many planting events are needed to provide long-run successful establishment? If three tree 
plantings are required for each scheme that survives to maturity, then the cost of successful 
replacement is three times what was calculated by AUV. To make realistic estimates needs tree 
officers’ experience and expertise on such survival rates. 

Abnormal costs 

In some locations, particularly those of high population density, higher costs for successful planting 
may be required. (Neilan’s reply suggests a cost increase by 2.5 times for the most densely populated 
areas.) 

Overheads 

This is an area where the expertise of accountants could allow a realistic upward adjustment, perhaps 
by as much as 40%. 

 Densely populated areas 

‘One additional modification that would also uplift the results of the “rational” approach would be to 
argue as follows. The UVF derived by CAVAT is for low population density areas, 0-20 persons per 
hectare, with mean = 10 persons per hectare. The “rational” protocol might also be applied in such 
circumstances. But, if extra trees are only just worth planting here (they are economically marginal), 
then trees planted in higher density areas are worth more, in proportion to actual population density. 
For example, where the population density is 120 persons per hectare (the highest figure mentioned in 
relation to CAVAT) then the value of a 100-year-old tree would be given by the “rational” process as 
£1100 × 120 / 10 = £13,200, more in line with orders of magnitude produced by other methods’ (Price, 
in press).  

Discount rate 

A low discount rate in itself actually generates a low AUV and low target tree values. It is the high 
discount rates (as for example derived from financial markets) that generate high values (£3315 with 
10% discount) for target trees, because they provide benefits in the short and medium term, not readily 
compensated by planting young trees with many years to maturity. 

But suppose in the estimation of AUV (≥ cost / summed discounted basal area) a higher personal 
discount rate is used than would be desirable socially? A lower summed discounted basal area for a 
planted tree is generated, and consequently a higher AUV: at a 10% discount rate, AUV is 
£0.11591/cm2/year, compared with £0.02137/cm2/year at 5%. But if a lower, more “social” 5% 
discount rate is used for valuing the target tree, the result is £6064. Not for the first time, discount 
rates, both social and personal, are crucial in natural resource management. 

‘Combining all the above adjustments, but noting that CAVAT’s value would be multiplied by 
2.5 under high population densities, “rational” and CAVAT values would look more similar. However, 
these are favourable conditions for producing high values; unspoken premises continue to underlie any 
such results; and they could rightly be regarded with scepticism’ (Price, in press). 

 

Conclusion 

CAVAT’s UVF calculation rests on an unspecified conceptual relationship between cost and projected 
benefit. The result appears to be a substantial over-statement of value (by comparison with the result 
of the “rational” protocol) where compensation for loss of a target tree is to be estimated in terms of 
equivalent value of tree planting. 
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Where monetary compensation for loss of amenity benefit is to be determined, the “rational” 
protocol offers only a lower bound value. It could be argued in any case that, if the “rational” decision 
maker causes a tree to be planted because the benefit is known to be greater than the cost, this known 
benefit should be used, rather than pursuing an indirect route, to what is in any case only a lower 
bound. With all their defects (see Price, 2020, pp.27-29), direct measures of benefit assessment, widely 
discussed by environmental economists, should be explored. 

Although CAVAT offers no well-founded value at all, it is likely that its proponents will continue 
to prefer it, because it gives a large value to amenity trees, one that developers seem often prepared to 
pay. Desired result takes precedence over rational argument and mathematical proof, or so it seems. 
But they should acknowledge that the protocol has questionable theoretical foundations, be prepared 
to take criticisms seriously, and to seek to combine its practical virtues with a better underpinning in 
economic theory. 
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Abstract 

Looking back over the past 30 years makes justifications proposed for discounting doubtful. Savings 
have not been fully invested at prevailing rates of return. Not for all populations or products has 
consumption per head increased so as to cause diminishing marginal utility, and the values 
compromised by environmental change may not be considered marginal. Effects of risk, whether 
interpreted as threat to success or as variability are not well matched by the effects of discounting. 
Human mortality does not eliminate societal values, so is no cause for social discounting. Time 
preference is most plausibly considered as preference for the present time, rather than earlier time: 
looking backwards may evince regrets. 

 

Introduction 

“The future is all that remains of time, and the present is the vantage point from which we view it.” 
Those were the first words of Time, Discounting and Value (Price, 1993), written when I was first 
involved with SSFE nearly 30 years ago. To that meeting I presented my views on discounting. 

But the present is not the only possible vantage point: we can predict how we may look back 
over what is presently our future, and see it differently. And time’s passing has brought new insights 
and information, while retrospect also means looking back over my life’s engagement with 
discounting. 

 Let us revisit the justifications for discounting, as they have often been presented. 

 

Investment rate of return 

The possibility of reinvesting early revenues for enhanced future returns is probably the reason most 
frequently advanced in support of discounting. But rather than theorising about what may happen in 
future, we can look at what has actually happened in the past. 

 For many years I supervised postgraduate theses on social cost–benefit analysis in 
relation to economic development. Social cost–benefit analysis has passed out of fashion, but not out 
of relevance. A key element of social prices was the marginal rate of saving from revenues, measured 
by relating change in the quantity of savings to change in gross domestic product. On the whole a 
rather small proportion of increased GDP appears to have been saved and reinvested. 
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Table 1: Marginal propensity to save 

Author  Country Year Savings fraction 

El Ali Sudan 1979 0.11 

Taban Sudan 1980 0.12 

Sharawi Sudan 1986 0.18 

Trivedi India 1987 0.23 

Choudhry Pakistan 1988 0.08 

Makaramani Thailand 1989 0.16 

Nyirongo Malawi 1990 0.097 

Khan India 1993 0.22 

Shukla India 1996 0.193 

Untraced source Lesotho ???? < 0 

 

Why these low figures, when reinvestment seems crucial to economic development? perhaps, because 
of the desire to increase immediate consumption (as reflected in impatient time preference). A World 
Bank document reveals the reality: “The setting aside of part of the proceeds [of natural resource 
exploitation] in reinvestment is only a metaphor” (El Serafy, 1989). Such metaphorical reinvestment 
leaves tropical forests on logging trucks every hour! 

Nor can developed countries be complacent. The revenues of North Sea Oil exploitation were 
meant to regenerate the UK’s manufacturing industry. Instead they funded tax breaks and increased 
immediate consumption. As for the UK’s manufacturing industry, it was often funded by overseas 
investors, who increasingly owned UK manufacturing capacity, the motor industry being a notable 
example, with major participation from Honda, Nissan, Toyota, BMW, Volkswagen and Tata. 

Coming yet closer to home, our own ample personal incomes have not actually fuelled growing 
consumption: investment in student housing, then disinvestment (as it got too much for us). The 
proceeds have been variously dispersed, much of them to good causes, the greatest one of which has 
spent only half on development investment, and the other half to meet the consumption needs of 
disaster relief. And, of the enhanced income from development, they could not tell me how much was 
reinvested: enhanced consumption seems a likely and intended destination. 

Of course, if monies are not wholly reinvested, early revenues will not grow at the rate of return 
on investment. And, up to now, what reinvestment has taken place has often collaterally damaged 
natural capital. The world’s economy has grown, fuelled by increasing investment as well as by 
improving technology, and thereby placed greater demand on natural resources. 

 

Diminishing marginal utility 

A related – and the most ethically defensible – case for discounting (Schelling, 1995; Price 2003) arises 
from income growth and hence declining value of a marginal unit of income. 

But for many countries, actual growth of income per head has not matched neither predictions 
or boasts. Boris Johnson claimed that “the economy has grown 73% under this Conservative 
government” (Johnson, 2020). Actually, over the Conservative government’s 10-year term, growth 
was 20%, while population grew by 7%, giving growth per head of about 1.1% per year.  
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It has always been thus. When I worked with a Ugandan postgraduate, several indicators in his 
country were disappointing. Here are some indicators of growth in consumption per head. 

 

Figure 1: Consumption indicators in Uganda 

 

This is partly a result of political conditions, partly of increasing population, but partly also of 
the constraints imposed by natural resources. Mark Twain, according to anecdote, advised investing 
in land because “they’re not making it any more.” On the contrary, it is being un-made, by localised 
coastal erosion, by pervasive sea-level rise, by soil-destructive agricultural and forestry practices. 

 The useful supply of land for aesthetic purposes has been increased by globalised 
transportation. But again there are the issues of natural resource limits on transport, and of a finite 
planet across which to expand. 

Look at it another way. Recreational use of forests has increased. But if we eliminate a recreation 
site, do we eliminate only a marginal recreational experience at the site? No, we eliminate them all. 
Consider the result of applying a diminishing marginal utility discount to all recreational experiences 
… and only to marginal ones (see Price, 2017, chapter 16). 

 
Figure 2: Discounting recreational values 

 

Similarly, by enacting global climate change we are damaging not just “a marginal island” (for 
example), but the whole world of continents. And again, trees may mitigate extremes of urban 
microclimate. The effects on heat-related mortality can be calculated, and (controversially) costed 
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(Price, 2018, p.17). But does increasing world population imply diminishing marginal value of one 
human life through time? If so, it is only in the rawest instrumental sense, one that would hardly find 
any support, if it was stated explicitly. 

 

Risk as threat 

A premium on the discount rate is often incorporated to reflect the “risk” of bad outcomes. We can 
thus make pretty mathematical representations of forest stand values. 
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where M is mean expected value of a rotation of T years, with cost C, revenue VT, and where  ρ and λ 
are respectively the rates of discount and of threat (Price 2011). Note however that, while the rates of 
threat and of discount are mostly added into a joint rate in this equation, in one place the rate of discount 
appears alone: it is not just a matter of simple addition of rates. Moreover, this and other formulations 
depend upon the rate of threat’s being constant throughout a rotation, and upon threats coming to pass 
without leaving salvage value. These provisos are often not realised in practice.  

When irregularity in the incidence of threat is introduced, discounting proves a very bad way to 
reflect the probability of a plantation’s survival, in the face of climatic and biological threats. I have 
recently worked on the threat of a new Phytophthora killing Sitka spruce and oak forests in the UK. 
Retrospects on previous unknown Phythophtheras supplied probabilities. Plainly the time profile of 
survival is ill-matched by discounting (Valatin et al., in review). 

   
Figure 3: Time profile of threat from a hypothesised disease 

 

Risk as variability 

There are cases too where the downside of variability is more important than the upside, as discussed 
in several much-quoted papers (Price, 1997; Weitzman, 1998; Gollier, 2002; Newell & Pizer, 2004), 
and these have been central to promulgation of the declining – declining – discount rates now adopted 
by several European governments (e.g. UK Treasury, undated). 
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Mortality 

We have already discussed the cost of mortality. But how should it be treated through time? Pearce & 
Ulph (1994) added the probability of individual mortality, estimated at 1.1% per year, into their derived 
social discount rate. Similarly, the tree valuation procedure, CAVAT, capitalised trees’ future value 
on the basis of an 80-year individual human life-span (Neilan, 2017; Price, 2020). Yet trees provide 
benefits to a society, not just mortal individuals. Price (1973) and Dasgupta & Heal (1979) had, long 
previously, suggested that it was only the probability of global destruction that was relevant for this 
purpose. 

Inversely, how in retrospect will future generations view us? If I was future generations, I 
wouldn’t want me for an ancestor! John Rawls (1971) argued that we will formulate rules for a just 
society, only if a veil of ignorance prevents us from knowing the generation into which we will be 
born. From this perspective, we will not discount things, just because they accrue to a later generaton. 
A hundred years earlier, Henry Sidgwick (1874) had declared that “The time at which a man [sic] 
exists cannot affect the value of his happiness.” 

 

Pure time preference 

In the words of the 1960s marching chant: “What do we want?” The answer might have been 
“Consumption!” “When do we want it?” “Now!” Many years ago I passed an informal questionnaire 
around about why individuals preferred present over future consumption. And the most popular answer 
was “it is immediate” – it is NOW! In looking to tragedies of the past, we treat them with as much 
callousness as when we discount the future. An hotel in Peterborough once advertised, among the 
places to visit close by, was “Fotheringay Castle, where Mary, Queen of Scots was beheaded!”. 
Beheaded, exclamation mark. Now Mary, Queen of Scots would have had her defects, but she was a 
human being, whose death her friends and family would have mourned. Would it be thought proper, 
if the judicial assassination of a contemporary political figure was announced in such terms? She and 
other victims of past brutality do not exist “NOW!” – we discount also when we look backwards to 
times far away, and the further they were, the more we discount. 

Which time is NOW most intensely in the sweep of all time? Time passes, and the future 
becomes now, with regrets and remorse for what we did in the past. All times, in due course, come to 
be NOW. 

Looking back, I regret that I focused only on writing papers and books as my research mode, 
and did not devote more time to promoting the results. Partly, regret reflects better information, but 
partly realisation that I had indulged early delight in academic attainment, at the expense of later 
practical influence on the world. A recently-found review (Dupin, 2014) described Time, Discounting 
and Value as “woefully under-recognised”. I should have done more to gain it full recognition at the 
time. 

I have named a concept “anticipated retrospect”: looking forwards, what will you have wished 
you had done? what will you have regretted that you did not do? Anticipate what your retrospect will 
be, and only then should you act. 

That is all that I have left to say. 
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Abstract: Since late 1980s, capture fisheries for human consumption have stagnated at a global level, 
whereas fish production from aquaculture has increased rapidly. Today, aquaculture contributed with 
nearly 50% of the fish used for consumption worldwide. However, food production from aquaculture 
generates a number of negative externalities including nutrient discharges. Thus, management of 
aquaculture may be necessary; however, the current governmental regulations have been shown to be 
economically inefficient. The purpose of this paper is, therefore, to study economic optimal regulation 
of aquaculture production. The time between releasing and harvesting fish (the rotation time) is an 
important decision variable for aquaculture producers and we use this as regulatory variable. By 
drawing on ideas from the forest economic literature, we construct basic models for a private and a 
social optimum, assuming an infinite time horizon. Furthermore, we introduce the quality of fish 
explicitly in our basic models and show that an optimal marginal tax is equal to the marginal damage 
costs with respect to time in the current and all future rotations (a dynamic Pigovian tax). We also 
discuss the implications for the regulatory recommendations of relaxing several assumptions in the 
basic models such as the time when costs are covered, differences between social and private revenue 
functions and differences between private and social discount rates. 

Keywords: Aquaculture; Optimal Regulation; Rotation Time; Pigovian Tax 
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Abstract: Management and governance of impacts and dependencies of business organizations on 
ecosystems constitute a research gap. This article provides a framework for making sense of company 
sustainable management of biodiversity and ecosystem services (BES) in land use. We draw from 
theory and data, the latter collected through the content analysis of corporate reports and managerial 
interviews with Nordic European forest companies. The framework comprises 17 types of BES 
activities, among which land planning and management, mobilisation of financial resources, capacity 
building and consultation with stakeholders. For each activity, we identified the socio-ecological issues 
addressed (e.g. biodiversity, carbon, recreation), the internal and external stakeholders involved or 
benefiting from such activities (e.g. contractors, certifiers, local communities), the process by which 
the company engaged such stakeholders (regulatory, economic, social/right-based), and the motivation 
driving the company (compliance, strategic, profit). Implications are relevant to managers, 
practitioners and scholars working with corporate sustainability, and beyond.  

Keywords: Adaptive governance; Corporate social responsibility; Green economy; Natural capital; 
Strategic management; Sustainability Transformations 
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Abstract: Sweden has a long tradition of forestry and forest policy with the first forestry act in 1903, 
with the aim of securing regeneration. The forestry act has been revised multiple times during the 20th 
century, ensuring sustainable use of the forest resource. However, until the 1990s, the main focus of 
forest use was production. As the demand for different goods and services from the forest grew (e.g., 
climate mitigation, bio-based products and energy, recreation, biodiversity), the concept of forest 
ecosystem services (FES) was introduced when discussing forest use. With the extensive revision of 
the forestry act in 1990s, the challenge of balancing production and environmental issues became in 
focus, with two main goals stating that the production goal and the environmental goal were to be 
equal. With this, the Swedish forest policy became de-regulated, initiating a freedom under 
responsibility to achieve the two equal goals. This meant that the responsibility to achieve goals, like 
sustainable management of forest, making trade-offs and synergies of FES, became even more the 
responsibility of forest owners. With the further increasing needs of FES, and increasing number of 
stakeholders, the forest becomes connected to several different activities, resulting in goal conflicts. 
Observing forest policy in Sweden, we find that forest policy is integrated with other policy areas like 
climate, energy and conservation. With this paper, we study how FES related climate- and energy-
policy objectives are integrated with existing nature conservation- and forest sector policy on a national 
level. The results can facilitate the understanding for where improvements need to be done to make 
sure objectives set for sustainability, actually can be met and implemented and create decision support 
to safeguard the provision of FES. 

Keywords: Conflict-management, decision-making support, forest policy, policy implementation, 
policy integration 
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Abstract: Effective formation and implementation of forest policy can only be achieved with the 
orientation to the ultimate goal – increasing society’s welfare. The problem is that at present, the impact 
of forestry on society’s welfare is not determined. There are no dedicated research and methodology. 
The aim of the study is to assess the impact of Lithuanian forestry on the welfare of society. In order 
to achieve this aim, a method has been developed based on society’s welfare and forestry sustainability 
assessment methodologies and for the first time the impact of Lithuanian forestry on society’s welfare 
has been assessed. The assessment method is based on multicriteria methods. Components of the 
assessment process are as follows: 1) criteria and indicators; 2) comparison of society’s welfare and 
forestry indicators; 3) importance of criteria and indicators; 4) assessment of the impact of forestry on 
society’s welfare. The article describes the methods of the assessment of society’s welfare and forestry 
sustainability, a method for assessing the impact of Lithuanian forestry on society’s welfare and the 
results of this impact assessment. A slight increase in the impact of Lithuanian forests on society’s 
welfare was estimated: 14.5% in 2005, 17.3% in 2010 and 17.6% in 2015. 

Keywords: forest policy, society’s welfare, assessment method 
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Abstract: The Finnish economy is highly dependent on family forests, which provide around 80% of 
the domestic timber supply. Therefore, forest owners’ timber sales behavior has been essential in 
Finnish forest owner studies. The interest for studying forest owners increased along with the 
diminishing farmer ownership of forests since the early 1970’s. Farmers were traditional, forest income 
dependent owners. What kind of forest managers and users were the newcomers?  

Several studies have been conducted based often on the permanent monitoring system for Finnish 
family forestry. The nationwide mail surveys have been carried out with ten-year intervals starting in 
1990 and followed by mail surveys in 1999, 2009 and 2019. Based on these surveys several 
conclusions can be drawn. The mean age of forest owners is high, but it appears that ageing is slowing 
down in the future. The share of farmers has diminished clearly and the proportion of wage earners 
has increased rapidly during the last decade. More than half of the owners live in the rural countryside 
but only every third on the forest holding. Urbanization rate has been slow. Forest owners are clearly 
more educated than before. Economic objectives are gaining foothold but one out of ten has no 
objectives for their ownership. The tentative results on timber sales resemble the results from previous 
model estimations. However, one behavioral change can be noted: Fewer forest owners sell timber but 
more at the time.  

 

Keywords: demographics, family forests, objectives, timber sales  
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Countries represented: 24 (IUFRO 17, SSFE 12 (Nordics 4, other European 5, outside Europe 3)). 
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SSFE2020 Poem 

Colin Price 

 

For those not very familiar with the traditions of SSFE, I should mention that I usually introduce the 
conference poem with an account of the misadventures by which, on each occasion, three English 
forestry economists, Geoffrey, Tim, and Malik, failed to arrive at the conference. The poem is 
presented by me, often with some help from the local elves. 

 

 

In welcoming us Teppo mentioned 

poems – not that I knew he cared! 

But this time, although well-intentioned, 

I hadn’t anything prepared. 

Then came a message from some elves: 

who had prepared a text themselves! 

 

They thought that you might like to hear 

why once again economists 

from Eng(er)land did not appear. 

This time the tale has several twists – 

they did reach Lehmonkärki’s site: 

the time was prompt, the date was right. 

 

But sadly … when they reached the room 

they found that no-one else was there; 

the meeting would be held by ZOOM; 

whose details were – they knew not where. 

They had a username and PIN 

– but not the Finnish for “Log in”. 

 
They hurried back to the UK, 

intent to join by Internet. 
I had an elf-mail just today 

about the problems they had met. 
They couldn’t activate the link, 
their i-pads being not in sync. 
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So Geoffrey and his English friends 

have sent by me their kindly greetings; 
thank Teppo, and would make amends, 

for failing to attend these meetings. 
They found the programme, though confined 

to following it just in mind. 
 

“We thought” he wrote, “of keynote themes: 
bioeconomy, as it is termed, 

wood markets, profits, and it seems 
another theme, ‘to be confirmed’; 
of all the knowledge they imparted 
to the young and eager-hearted.” 

 
“And, looking further on, we saw 
the subject range, augmented in 
long PhDs: like NIPF and more  
construction wood, presented in 

the sessions held in parallel. 

We missed them – but hope all went well.” 

 

“Of course the stated purpose is – 

just as it is in all symposia – 

to talk consumer surpluses 

and pricing trends, while getting cosier 

with colleagues we’ve long hoped to know, 

like folk from I.U.F.R.O.” 

 

“And, socially, we much regret: 

not having jovial drinks among 

those whom so far we’ve never met; 

and Faustmann’s song, if that’s still sung; 

and even, it would have been nice 

to hear verse read by Colin Price; … 

and all that famous SSFery. 

Too bad: still, all good wishes, Geoff(e)ry.” 
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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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