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ABSTRACT 
 
Carbon sequestration and biodiversity conservation are both public goods that are under 
international governance. This paper outlines one possible policy instrument for the integration of 
carbon sequestration and biodiversity, which encourages private forest owners to change their 
behaviour with respect to forest management. The idea is that private forest owners are introduced 
by voluntary agreements on less intensive forest management favouring both the biodiversity 
conservation and carbon sequestration. Simultaneously they are subsidized for the foregone cutting 
incomes. We focus on examining whether this mechanism is both financially (private forest owner) 
and administratively  (government) feasible. The empirical section, a case study in southern Finland 
analyses the effects of alternative management schedules on biodiversity conservation, carbon 
sequestration as well as net present value of cutting incomes, NPVci.   
The main results of the empirical case study gave support on the economically viable integration of 
both the biodiversity safeguarding and carbon sequestration in forest management. The associated 
costs (i.e. loss of NPVci, compared to prevailing practice) of carbon sequestration and biodiversity 
conservation tend to be below the present market prices of carbon. This implies to that even win-
win situations might be achievable.  
 
KEYWORDS: policy instruments, carbon sequestration, biodiversity conservation, forest 
management, financial feasibility 
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1 Introduction 
 
Climate change with its adverse effects as well as the loss of biodiversity are common concerns of 
humankind as stated in the United Nations framework convention on climate change (the 
UNFCCC) and in the Convention on Biological Diversity (the CBD). However, the international 
climate and biodiversity policy are successful only if sovereign states have adopted the policies with 
effective national policy instruments.  
 
Climate policy instruments vary between different countries. The instruments may e.g. be linked to 
forest management and to subsidies for wood products and bioenergy. Biodiversity policy also 
includes different mechanisms from biodiversity strategies and programmes to concrete nature 
protection areas. Overall answers for choosing suitable policy tools cannot be given at global level. 
The best results of climate and biodiversity policies are probably reached with a combination of 
different policy instruments at a local level. Thus, a slogan “from local to global” suits climate and 
biodiversity policy as well. In local forest management it might be possible to find so-called win-
win situations with above-mentioned policies.  
 
Carbon sequestration and biodiversity are both public goods. In economic literature, public goods 
are defined as goods, when once provided, no one can be excluded from benefiting from them. 
Also, the benefit to one person does not reduce the benefit to others (e.g. Varian 1992). Because of 
these characteristics of public goods, it is difficult to create markets for them, and they are typically 
governed by the public sector.        
 
This article examines policy instruments to increase carbon sink and to safeguard biodiversity in the 
management of boreal forests. The empirical part of the research work has been carried out in 
southern Finland.  Thus, conclusions drawn concerning policy instruments apply primarily to 
Finland. However, their application to the other developed countries as well is by no means 
excluded. 
 
The structure of the article is following. In chapter 2 the connection between carbon sequestration 
and biodiversity conservation, and their relation to management processes of boreal forests in 
Finland are described shortly. The description clarifies local situation for the empirical study in 
chapter 3 and chapter 4 tackles with the choice of suitable policy instruments. The main conclusions 
are made in chapter 5. 
 
 
2 Linking carbon sequestration and biodiversity conservation 
 
Forests cover more than 70 per cent of the Finnish land area. More than 90 per cent of forests are 
managed for commercial forestry that is an important source of income and employment nationally, 
but especially regionally. More than two thirds of Finnish forests are owned by non-industrial 
private, NIP forest owners (Finnish Statistical…2006). Because of the large area of forests and the 
large ownership the NIP forest owners play a relevant role in carbon sequestration, biodiversity 
conservation and economic well-being. Governance faces a challenging task of integrating the 
policies of each sector. 
    
The current policy programme for biodiversity conservation in Finland (METSO) introduces the 
idea of nature management plans for commercial forests whereby a NIP forest owner could integrate 
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biodiversity conservation and forestry by planning the set aside sites and forestry practises in order 
to safeguard biodiversity values and economic performance. In the biological criteria for site 
selection the focus is on habitats and structural elements rather than on species (Anonymous 2006a). 
The habitats under question are often related to soil conditions (e.g. herb-rich forests) or specific 
features in the environment (such as flooded areas, sunny esker slopes) while the structural elements 
relate to the age or species of trees, or to the amount of decayed or burned wood in the site. Also the 
forest certification system and the recommendations of forest management by Finnish Forestry 
Development Centre Tapio aim at increasing the amount of decayed wood in forests to 5 -10 stems 
per hectare. However, in preserved forests there would be more than 20 m3/ha of decayed wood. 
Many of the threatened species depend on decayed wood in their habitat (e.g. Rassi et al. 2001, 
Hyvärinen et al. 2005, Jonsell & Weslien 2003). Actions such as thinnings and procurement of 
forest residual for bioenergy, reduce potential tree material for decayed wood. In Finland, 
intermediate thinnings are in general repeated one to three times during rotation, depending on tree 
species, soil type and climatic conditions. In thinnings the trees of lower quality or of unwanted tree 
species are removed, leaving the remaining trees to grow thicker (better quality and thus higher 
priced wood material).  
 
For the sake of carbon sequestration and biodiversity conservation thinnings have adverse impacts: 
the absolute potential for carbon sequestration of a stand is reduced over a rotation period, and less 
decayed wood remains for the species dependent on it. In the following we examine empirically the 
impact of different management schedules on carbon sequestration, biodiversity and financial 
performance.   
 
 
3 Empirical study   
 
The data set consisted of 29 forest stands representing spruce-dominated (15) and pine-dominated 
(14) young stands with relevant hardwood admixture (20-40% of  basal area) on nutrient-rich 
(Oxalis-Myrtillus type) and nutrient-poor (Vaccinium type) site types, respectively. The stands were 
located in southern Finland (ca. 60- 62°N 20, 22- 29°E), and the stands indicated development 
phase at the time of thinning of sapling stand: average height 4.5 meter height (standard deviation 
1.1), average diameter 3.9 cm (0.8), average age 12.9 yrs (2.1) and average stem number 4 416 (1 
813). Typically, these site types (for spruce the Oxalis-Myrtillus, and for pine Vaccinium type) 
represent types where practical measures such as thinnings are considered to be justified both in 
silvicultural as well as in economical terms. Furthermore, in southern Finland nutrient-rich and 
nutrient-poor and corresponding site types cover app. 47 % of total forest area (Finnish 
Statistical…2006). 
 
After having divided the stands into spruce-dominated stands on nutrient-rich and pine-dominated 
stands on nutrient-poor site type, we constructed three alternative management schedules for each 
individual stand. These different management schedules indicate alternative strategies to contribute 
both carbon sequestration and biodiversity as well as to maintain current silvicultural practice. The 
alternative management schedules were: 
 
1) Current management practice in mixed forests (henceforth denoted as BASELINE). In this alternative we 
applied prevailing silvicultural recommendations (Anonymous 2006b) in stand management. 
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2) Carbon stock increasing management in mixed forest (CARBON). This alternative resulted in app 100-
200 more stems left growing after the precommercial thinning, and keeping app. 4-5 m2/ha higher basal area 
corresponding to about 9-10 more tons of carbon in growing stock (per annum) than in BASELINE   
 
3) Passive management, i.e. no silvicultural measures after establishment - this management strategy 
contributes biodiversity the most, because the amount of decayed wood at the end of rotation is distinctively 
the highest of all alternatives  (BIODIVERSITY). 
 
The criterion for intermediate thinnings in BASELINE was set by a specific thinning limit. Once 
this limit was exceeded, then a thinning was simulated according to prevailing silvicultural 
recommendations (Anonymous 2006b). The thinning limit includes tabulated values of basal area, 
BA and dominant height, Hdom so that f(Hdom)= BA (Anonymous 2006b). In management 
schedule CARBON the thinning limit was increased by app. 4 m2/ha (basal area), resulting in 
slightly postponed thinnings with lower removals (m3/ha), compared to BASELINE.  
 
In all management schedules the criterion which determines the rotation length was based on age 
stated by the current silvicultural recommendations: it was 80 years for spruce-dominated and 90 
years for pine-dominated stands (Anonymous 2006b). Thus, the rotation length was identical 
between the management alternatives.  
 
We applied a stand simulator (MOTTI) to produce stand projections according to the above-
mentioned management schedules. MOTTI is a stand-level growth and yield simulator, which 
includes specific distance-independent tree-level models for e.g. natural regeneration, growth and 
mortality. It is capable of predicting stand development under alternative management regimes and 
growth conditions in Finland (Hynynen et al. 2002, Matala et al. 2003). The design of MOTTI 
comprises three frameworks: stand and tree objects, user interface and parameters (Salminen et al. 
2005, pp. 107). We adopted the same technical method to calculate biomasses as in Hynynen et al. 
(2005) research, except that we did not include soil carbon model Yasso (Karjalainen et al. 2002) 
into this assessment. 
 
We applied two alternative methods to estimate the carbon sequestration costs, namely the average 
storage method and levelization method which both are commonly used in literature (for further 
details, see Richards & Stokes 2004, pp.11-12). In brief, average storage method involves dividing 
the present value of all implementation costs that occur over a specified period by the average 
carbon stored over one full management rotation: only the implementation costs are discounted. In 
levelization method, however, both the costs and carbon capture are distinguished according to 
when they occur in time (Richards & Stokes 2004, p. 11-12).  
 
In this study, however, the additional costs (implementation costs) associated with alternative 
management CARBON or BIODIVERSITY, was calculated by the loss of present value of net 
incomes according to a specific equation:   
 










+
+−

+
−

−
+

−
=∑ ∑

= =
k

k
L

lt

N

nt
n

j
nl

t

BASELINE
tl

j
r

TCS
RC

r

CCCI

r

CCCI
FL

)1()1(

)(

)1(

)(

1 1

  [1] 

 
 where   FLj = financial loss associated with alternative management j compared to  

          BASELINE, €/ha 
      (CI-CC)BASELINE   = net income associated with first thinning l1, other intermediate 
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                                 thinnings (l2,l3, etc.) or final cut L, when BASELINE  
                                 management strategy is chosen (CI corresponds to  

                     cutting income, CC for cutting costs)  
      (CI-CC)j =  net income associated with first thinning n1, other intermediate 
                          thinnings (n2,n3, etc.) or final cut L, when management strategy j  

  is chosen  (Note that  l1= n1 or l1 <n1 or l1 >n1) 
          r = discount rate, here form 2% to 6% (Note that L = N for each individual stand) 
                RC = regeneration costs at time t0 , €/ha 
   TCS =  thinning cost of sapling stand, €/ha  
         k = time of thinning of sapling stand, years from the establishment t0       
 
The cutting income, CI in equation [1] was based on road-side values as in Valsta & Linkosalo 
(1995) and in Valsta et al. (2004). The cutting costs (CC, eq.[1]) included both the actual cutting 
costs as well as forest haulage. These costs were based on productivity functions by timber 
assortments and by tree species (Kuitto et al. 1994). 
 
For biodiversity we calculated saproxylic beetles (Coleoptera) and polypore fungi as in Hynynen et 
al. (2005) study (regressions first introduced in Martikainen et al. 2000). Accumulation of dead 
wood was estimated on the basis of annual mortality, assuming an average decay rate of 3.5% of the 
volume per year (Krankina & Harmon 1995).  
 
Statistical analyses were conducted by applying pairwise comparisons. First we tested the equality 
of variances with Levene’s test, and then we conducted t test for equality of means (Anonymous 
2004). Both the CARBON and BIODIVERSITY management alternatives were compared to the 
BASELINE with respect to three test variables: average storage of carbon, net incomes and the 
amount of accumulative dead wood.   
 
In spruce-dominated mixes stands on nutrient-rich site type the carbon sequestration cost associated 
with CARBON management alternative was negative, when discounting with 3% or lower. 
However, when discounting with 4% or higher carbon sequestration costs started to occur: e.g. 
when the discount rate was 5%, the carbon sequestration cost of CARBON alternative was app. 2 
€/ton CO2 (Figure 1a). For BIODIVERSITY the carbon sequestration costs were distinctively 
higher: 12.7 and 9.0 €/ ton CO2 for 3% and 4% discount rate, respectively (Figure 1a). The average 
carbon storage of CARBON and BIODIVERSITY were both tested to differ statistically 
significantly (p < .01) from the average carbon storage of the BASELINE (Figure 1a). The 
accumulative dead wood at the end of rotation was also statistically significantly different (p< .01) 
in alternatives CARBON and BIODIVERSITY than in BASELINE. This indicates that the total 
number of species differed as well from the BASELINE: for CARBON alternative it was 79 and for 
BIODIVERSITY it was 147, compared to 67 of BASELINE (Figure 1a). Levelization method with 
low or moderate discount rates (2-4%) on net incomes and 2% discount rate on carbon sequestration 
resulted in distinctively lower carbon sequestration costs than average storage method in which only 
net incomes were discounted. However, with high discount rate (5%) the outcome was the opposite: 
levelization method resulted in clearly higher carbon sequestration cost than the average storage 
method (Figure 1a).  
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Fig 1a: Carbon sequestration costs, 
spruce-dominated mixed stands on nutrient-rich soil  type
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Figure 1a) Carbon sequestration costs in spruce-dominated mixed stands on nutrient-rich site type. Asterisks above the 
bars of 5 % discount rate indicate the statistical significance  (*** = p < .001) in average storage of carbon when 
compared to BASELINE. The same significance levels apply also to other discount rates, given that average storage is 
independent of the discount rate. Bold values in boxes below the bars of 5% discount rate illustrate the accumulative 
amount of dead wood (m3/ha). These values differed statistically significantly from the average (5.3 m3/ha) of the 
baseline, the significance level in  tests being p < .001.  Value (4.5) in oval indicates carbon sequestration cost, €/ ton 
CO2, when levelization method (2% discount rate on carbon sequestration and 5% discount rate on net incomes) is 
applied.  
 
In pine-dominated mixed stands on nutrient-poor site type, and with 4 % discounting the carbon 
sequestration cost was app. 2 €/ton CO2 in CARBON management schedule (Figure 1b). With 
respect to average storage of carbon, both management alternatives CARBON and BIODIVERSITY 
differed statistically significantly from the BASELINE (Figure 1b). Also, the amount of 
accumulative dead wood was significantly different (p <.01) in CARBON and BIODIVERSITY 
than in BASELINE (Figure 1b), indicating good biodiversity potential. With 5% discounting the 
carbon sequestration cost was app. 2 €/ ton CO2 in CARBON, and 4.5 €/ ton CO2 in 
BIODIVERSITY management schedule (Figure 1b). Levelization method resulted in distinctively 
higher carbon sequestration costs than the average storage method when higher than 2% discount 
rates were applied on net incomes, and keeping the discount rate on carbon sequestration at 2% 
level (Figure 1b).  
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Fig 1b: Carbon sequestration costs in pine-dominate d mixed stands on 
nutrient-poor soil type
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Figure 1b) Carbon sequestration costs in pine-dominated mixed stands on nutrient-poor soil type. Asterisks above the 
bars of 5 % discount rate indicate the statistical significance  (*** = p < .001) in average storage of carbon when 
compared to BASELINE. Bold values in boxes below the bars of 5% discount rate illustrate the accumulative amount of 
dead wood (m3/ha) associated with the management schedule. The values differ statistically significantly from the 
corresponding value of BASELINE (6.6m3/ha), significance level being p < .001.  Values in ovals indicate carbon 
sequestration costs when levelization method (2% discount rate on carbon sequestration and 3%, 4% or 5% discount rate 
on net incomes) is applied, €/ ton CO2. 
 
 
4 Policy instruments 
 
Background 
 
In order to protect biodiversity and to increase carbon sequestration in forests different policy 
instruments are needed. For instance, safeguarding forest biodiversity can be systematized in the 
legal means from different angles such as nature protection, sustainable use of natural resources and 
pollution control. The change of the viewpoint opens various toolboxes of the policy instruments 
from the different sector of environmental legislation.  
 
As the above mentioned empirical study shows so-called win-win situations are possible for 
protection biodiversity and for increasing carbon sequestration in the forest management. In Finnish 
forest policy subsidies are used together with voluntary agreements for biodiversity conservation, 
but not for carbon sequestration. Thus, in this article the combination of voluntary agreements and 
subsidies as an administratively and financially feasible policy instrument for achieving both targets 
in the light of the empirical study is studied. However, at first we analyze so-called base line and the 
limits of information guidance. 
 
Baseline and information guidance 
 
Baseline in the empirical study was based on the recommendations of forest management by Finnish 
Forestry Development Centre Tapio (Anonymous 2006b). Thus, the baseline is based only on 
informative instruments. As informative steering does not generally include any sanctions, forest 
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management in Finland does not in reality necessarily follow the baseline. In practise forest 
management in different forest areas may go to both directions from the baseline. While this aspect 
tells something about the average forest management in Finland it also describes something about 
the weaknesses of informative instruments in particular private owned forest areas. If national 
biodiversity and carbon policy were hoped to follow a certain strategic line, then economic or 
administrative instruments should be introduced in private forest management. 
 
Informative instruments may serve other purposes and needs in forest management. For example in 
the EU agricultural policy farmers’ education is used besides environmental subsidies. In countries 
such as Finland, where the forests are mainly private property, the motivation of private owners is 
important. Thus, informative instruments can be used to educate and inform forest owners about 
reasons behind the protection of biodiversity and carbon sinks in their forests and then, hopefully, 
information will improve the effectiveness of the economic instruments used. 
In forest protection in Southern Finland good results have been reached concerning voluntary and 
economic instruments as a part of the Metso project, an action programme to project biodiversity in 
southern, and in certain parts of northern Finland. Also, in the overall Finnish forest policy subsidies 
are used to encourage tighter biodiversity protection than minimum standards in the Forest Act 
demand. The preventive steering of forest management according to the Forest Act is based on 
forest plans and notifications to Forest Centres regarding thinnings and final cuttings. The Act does 
not include provisions on permitting or licence control.  Thus, mainly for practical reasons in 
Finland, administrative instruments with strict sanctions are not chosen as focus of this article. 
However, the chosen instruments are analysed at a general level, not only in a national context. 
  
Voluntary agreements 
 
Voluntary agreements are first and foremost agreements concluded between private actors (firms, 
business interest groups, land owners etc.) on the one hand and public authorities on the other 
(ELNI 1998, p.28). According to empirical evidence legally binding agreements reach their goals 
more effectively than non-binding ones (ELNI 1998 pp. 125-126; COM(96) 561 final p. 11). In the 
case of non-binding agreements legal unenforceability may cause lack of effectiveness, in the case 
of binding ones, a problem may arise in convincing actors to make the commitment in the first place 
(ELNI 1998 p. 80, Cederlöf 2001 pp. 67, 99, COM(96) 561 final pp. 8-9). This may be avoided e.g. 
by introducing economic incentives to accompany the agreement (ELNI 1998, p.125)1. 
 
The agreement should include certain things in order to guarantee its effectiveness to the extent 
possible. First, the parties should be defined. The number of the parties should be kept limited to 
guarantee the success of the negotiations (COM(96) 561 final pp. 14, 10, ELNI 1998 p. 169, Anker 
2005).  In practice, the agreements are usually made by public authorities and NIP forest owners in 
forestry issues. Also, a third party may be involved in order to ensure sustainable forest 
management. 
 
Information concerning the agreements, regardless of the level on which they are concluded, has to 
be available to the public, in order to avoid jeopardising legal certainty and causing negative effects 
on the position of third parties (Aarhus Convention, Art. 3(9) and 4, COM(2002) 412 final p. 10, 
COM(96) 561 final p. 13, Anker 2005, ELNI 1998 p. 31). This is necessary to ensure a third party a 
real possibility to be heard e.g. in situations where the voluntary agreements with NIP forest owners 
are not considered sufficient for nature protection. 
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A minimum requirement for public participation is set by legislation or other regulations in force, at 
first hand at the national level.  Internationally the minimum requirements in this respect have been 
set in the 1998 Aarhus Convention (Convention on Access to Information, Public Participation in 
Decision-making and Access to Justice in Environmental Matters, Articles 6-8) and within the EU 
in, inter alia, Directive 2003/4/EC (28 Jan. 2003) on public access to environmental information 
(Articles 3 and 7).  
 
In Finland, this requirement has been confirmed by the Supreme Administrative Court practice. The 
practice includes cases (e.g. KHO 2003:38 and KHO 21.12.2005 T. 3507) in which the third party 
has applied for a decision on coercive measures from the public authority according to the Nature 
Conservation Act (NCA 1096/1996) in order to limit thinnings for protecting nature and private 
interests. According to this court practice, if the public are not taken into consideration during 
agreement negotiations, it should be possible that the public apply other valid instruments for the 
involvement. One reason behind using the instrument of the NCA is that the notification procedure 
for thinnings and final cutting does not give a possibility for the public to participate according to 
the Forest Act (1093/1996). 
 
Monitoring, together with reporting and verification of the results, is a significant factor when it 
comes to the effectiveness of the agreements (ELNI 1998 pp. 126-127, EEA 1997 pp. 12, 15, 87). 

The mechanism and procedure for the evaluation of the results of the verification should be defined. 
(COM (96), 561 final p. 13). The results should also be available to the public (ELNI 1998 pp. 127-
128, 170, Sandhövel 1998 p. 84). 
 
Agreements have usually been used, and it is recommendable that they are used, in combination 
with other instruments to enhance the steering effect. In combination with agreements, at least the 
threat of regulation on the part of public authorities, different administrative or economic incentives 
or sanctions, or accompanying legislation, may be used (ELNI 1998 pp. 166, 112-113, 123-129, 
145, 166, Biekart 1995 p. 148, COM(96) 561 final p. 14, Cederlöf 2001 p. 202, EEA 1997 p. 14). 
 
The agreement should be specific about what is strived for and how. Thus, the obligations imposed 
upon the parties should be clear and, indeed, specific (COM(96) 561 final p. 14). Unclear agreement 
obligations within provisions reduce effectiveness of its enforcement.  The starting and finishing 
dates and possible intermediate goals and the timetable for them should be specified, as well as a 
possibility to change the agreement as circumstances change (ELNI 1998 p. 131, COM(96)561 final 
p. 15). Also a provision on compliance and sanctions is necessary, as well as procedures for the 
settlement of disputes (ELNI 1998 p. 170, Sandhövel 1998 p. 84, COM(96) 561 final p. 15.) 
 
The level on which the agreement is concluded is significant to effectiveness as well. It is important 
to seek different possibilities. Could e.g. interest groups and associations of forest land-owners be 
also private parties of the agreements? The level of commitment to achieving the goals of the 
agreement seems to be greater when the private party is an operator of an installation, or, in this 
case, a forest owner and manager or a coalition thereof (ELNI 1998 pp. 122, 129-130,168)2. On this 
level also the risk of a conflict with EC legislation on the internal market and competition is 
smaller. Follow-up and coordination could be located on a higher level, e.g. the competent ministry, 
so that the influence of the agreement on the fulfilment of the international commitments could be 
tracked down and followed. Also differences between different types of forests when it comes to the 
carbon sequestration potential could be better accounted for on the level of a forest owner. 
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Subsidies in the light of the EU and WTO rules 
 
The term subsidy refers here to a conditional payment by government to individuals or enterprises 
(see Bándi 1996). The purpose of such a payment is to lower the costs of a certain product or service 
(Napoles 1993). Environmental subsidies are used to promote environmental goals by reducing the 
investment or operating cost of a certain activity, or by reducing the loss incurred by an operator, or 
e.g. a forest owner, for taking – or not taking – certain action.  
 
Certain limits to using subsidies as instruments are set in Article 87 of the EC Treaty  (Craig & de 
Búrca 2003, Joutsamo et al. 2000, Kapteyn & VerLoren van Themaat 1998)3 and in the WTO 
Agreement on Subsidies and Countervailing Measures (e.g. Anonymous 2006c). It seems that a 
subsidy to methods of forestry that aim to increase the amount of carbon stored in the forest, would 
fall under paragraph 1 of Article 87 of the EC Treaty. In the Subsidies Agreement applicable articles 
are at least 1 (definition), 2 (specificity), 3 (prohibition), 5 (adverse effects), 6 (serious prejudice), 
and 8 (identification of non-actionable subsidies). 
 
According to Article 87 of the EC Treaty, a subsidy that distorts or has the potential to distort 
competition by giving an advantage to a certain firm or a branch is not compatible with the internal 
market to the extent it affects trade between EC Member States. Hence, the effect on intra-
Community trade is the crucial factor in considering subsidies granted in EC Member States. 
 
In general, according to the subsidies agreement, a subsidy is not actionable under a member 
country’s countervailing duty laws unless it is specific or not generally available (Gantz 1995 pp. 
49, 51-52).  Any subsidy falling under the general prohibition of Article 3 is, according to Article 2, 
considered specific. According to Article 3, inter alia, export subsidies are prohibited. (Napoles 
1993, pp.479- 480, Gantz 1995, pp. 49-50; see also e.g. WTO Appellate Body Report of 31st May 
2000 in Canada - Certain Measures Affecting the Automotive Industry, 26-27). 
 
Furthermore, it is prohibited to cause, according to Article 5 of the subsidies agreement, through the 
use of a subsidy referred to in Article 1 of the subsidies agreement, adverse effects to the interests of 
other Member States of the WTO, e.g. injury to the domestic industry of another Member, or 
serious prejudice to the interests of another Member (Art. 6)4. 
 
Voluntarily agreed changes to conventional forest management and subsidies 
 
Traditionally, actions contributing sustainable forestry are in Finland subsidized by the law, recently 
by the Act on the Financing of Sustainable Forestry (Nr. 1094/1996).  The general idea is that 
through public funding certain forest measures (such as precommercial thinning), which without 
subsidy are unprofitable, can be made economically justified. In brief, the subsidy provides an 
economic incentive to private forest owners to maintain sustainability and to enhance productivity 
in the forests.  
 
In addition, if in the measures related to the management and use of forests, the maintenance of the 
biological diversity of the forest, nature management or use of the forest for purposes other than 
timber production are taken into account more extensively than required under the obligation of 
landowners laid down in the Forest Act or ordered in section 7 of this Act, or the obligation to be 
fulfilled is one referred to in section 10(3) of the Forest Act, the additional costs exceeding what are 
deemed as minor costs and the economic losses caused by this to the landowner may be financed 
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partly or in full from State funds, environmental support. The ministry competent in forestry matters 
may issue further provisions concerning this environmental support, the agreement and recovery of 
environmental support and interest on the support to be recovered. 
 
Public funding may also be used for pilot projects in natural values trading and cooperation 
networks which enhance the biological diversity of forest land referred to in the Government 
Resolution of 23 October 2002 on the action programme to protect biodiversity in forests in 
southern Finland, western parts of the Province of Oulu and the south-western region of the 
Province of Lapland. The sites are selected on the basis of nature conservation biology criteria. In 
natural values trading an agreement is concluded on the preservation or enhancing natural values. 
The parties to an agreement on natural values trading are the competent Forestry Centre of the 
region concerned and private landowner. An agreement is not concluded on sites where the 
landowner is obligated to preserving biological diversity under the law. The agreement is concluded 
for a specified time period of no more than 20 years and it remains in force when the area is 
transferred to a new owner. An entry on the agreement is made to the Real Estate Register. A new 
owner may terminate the agreement within six months from the transfer of ownership. The 
termination enters into force when the new owner has repaid to the Forestry Centre the share of 
financing paid by the Forestry Centre, which corresponds to the remaining agreement period.  
 
The agreement may also be terminated when the circumstances with regard to nature conservation 
biology or other circumstances influencing the fulfilment of the agreement obligations change so 
that the grounds for keeping the agreement in force no longer exist or the validity of the agreement 
is considered unreasonable. The pilot projects for cooperation networks were selected through 
competitive tendering organised by the Ministry of Agriculture and Forestry together with the 
Ministry of the Environment. Pilot projects in natural values trading were launched in the territory 
of the South-West Finland Forestry Centre, mainly in the Satakunta region, in 2003. Provisions on 
the possible extension of the pilot area were laid down by a decree of the Ministry of Agriculture 
and Forestry. The Forestry Centre concluded agreements on natural values trading within the 
financial framework allocated to it for this purpose. Further provisions on the implementation of the 
pilot projects may be issued by a decree of the Ministry of Agriculture and Forestry. 
 
As described above, in Finland there is already a subsidy available for promoting sustainable 
forestry and safeguarding biodiversity in private forests under the Act on the Financing of 
Sustainable Forestry (Nr. 1094/1996). According to this act, funding is provided by the competent 
public authorities to private forest owners who agree to alter the forest management practice they 
use. The general idea is that measures that are already obligatory will not be subsidized, but rather 
the subsidy associated with the change in management would be used to raise the level of 
protection.  
 
As recent results show, such a subsidy could also be used to promote carbon sequestration, possibly 
simultaneously with biodiversity protection (Melkas 2006 pp. 31-34). This could take place by 
means of an agreement concluded between a forest owner, or several forest owners, and the 
competent public authorities. The conditions laid out above would naturally be applicable. In the 
agreement the conditions would be provided for – how much compensation the forest owner would 
be entitled for, and what he would be required to do in order to do his part. 
 
 
5 Conclusions 
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The results of the empirical case study indicated that there is a possibility of contributing both to the 
carbon sequestration and the biodiversity at the same management alternative in private forests in 
boreal forests. The associated costs are reasonable as compared to prevailing CO2 market prices 
(Anonymous 2008). This implies to a win-win situation, which provides interesting possibilities 
both for private forest owners and governance. It should be pointed out, though, that we used 
decayed wood as an indicator of biodiversity, and thus species that are not dependent on that 
element would not benefit but might even suffer from the management change. Instead of applying 
a similar management system to all forests, the recommendation is rather to diversify management 
according to forest owners’ preferences.  
 
According to our results a private forest owner is able to financially benefit when participating in 
the introduced policy instrument system, which is primarily based on a voluntary agreement. From 
the administration’s point of view this policy instrument system (relying on voluntary agreements) 
creates a chance to meet some of the targets of biodiversity conservation and Kyoto Protocol, with 
moderate costs. These moderate costs are associated with voluntary agreements, and they are 
converted to private forest owners as economic incentives (in a form of a subsidy). The main 
challenge is to determine the economic incentives so that they would not create market 
imperfections, and on the other hand, that they would correctly reflect the financial loss associated 
with the alternative forest management. In determining the amount of financial loss we can either 
estimate the decrease in net present value (due to alternative management) or set the subsidy 
according to the carbon dioxide absorbed (e.g. a certain sum for each ton CO2). In the latter case the 
loss in profitability could be lower. In an agreement itself forest owner could then be given 
instructions on the management, e.g. on the length of the rotation period and/or the thinning 
schedule (frequency and intensity).  
 
Furthermore, subsidies in other policy sectors, as well as other instruments in the same, related or 
other policy sectors may have substantial environmental effects that may also affect the use of the 
subsidy. Hence, compatibility with other regulation will affect the application of the subsidy, and 
may even set some constraints to it (Cederlöf 2001, p. 74)5. Finally, extreme methods to enhance 
maximally both the biodiversity conservation and carbon sequestration (such as “BIODIVERSITY” 
alternative in our empirical study) are more suitable for traditional nature protection areas than for 
private forests. Thus, the subsidies may in practice link to milder management schedules (such as 
“CARBON”) in order to achieve win-win situations.  
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Endnotes 
 
1 In Finland, an example of voluntary agreements supported by economic incentives is the system entailed by the act on 
funding of sustainable forestry. A private forest owner concludes an agreement with a public authority – the competent 
forest centre – concerning subsidy for forest management measures that would not otherwise be economically 
worthwhile 
2 The preferability of the level of forest owner is emphasized in Finland by the fact that the majority ( > 65 %) of forests 
within the country’s borders is owned by private forest owners 
3 The European Court of Justice and the Commission have adopted a broad view as to what constitutes state aid. 
Subsidies are included in the definition. 
4 If the subsidizing member demonstrates that the subsidy in question has not resulted in any of the effects enumerated, 
serious prejudice shall not be found. 
5 Most importantly this other regulation would not include, not only national legislation, but also the EC rules on 
competition and the internal market and the rules adopted within the WTO. 
 
 


