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1 Introduction and objectives

1.1 Background

Almost 30% of the land area of Poland is coveredobgst. Some of the last remaining
low-land, old-growth forests of Europe and muchitefbiodiversity is also located in
Poland. The country has a population which is kieense forests for resources and
recreation. For many years in Poland, like in otbeuntries, the traditional focus of
forest management has been on timber harvestingietr, this approach has been
changing and nowadays more and more countriegckrewledging the importance of
the full range of benefits from forests (so-caltemh-timber forest benefits — NTFBS).
The provision of some NTFBs may be in conflict withditional forestry objectives,
e.g. protection of sufficiently old and often desmt fallen trees to protect biodiversity.
The questions is: Can better knowledge of therautige of benefits from forests help
improve the management of forests in Poland, orcareent policies and management
practices already well balanced? No comprehensivdies have investigated this
question in Poland.

In response to this knowledge gap, Warsaw Univye(Sitarsaw Ecological Economics
Center — WEEC, Department of Economics) in cooparawith the Warsaw Forest
Research Institute (FRI), Norwegian University oifeL Sciences (Department of
Economics and Resource Management) and Econ Pb\gravay, jointly applied for
funds from the European Economic Area Financing heésnt for a research project
entitled:

“Forests as a public good. Evaluation of social agtvironmental benefits of forests in
Poland to improve management efficiency (POLFOREX)”

The current report is the output of the first tatkhe POLFOREX project, conducted
during the autumn of 2008. The duration of the whwloject is 2008-2011.

1.2 Objectives of the POLFOREX project

The primary objective of the POLFOREX project is to

« Provide recommendations to improve forest regulaéind management in Poland
to better match supply and demand for forest gandisservices, the aim of which
is to increase the social and environmental benfbim forests.

Secondary objectives or concerns important to tbgegt are:

» Forest policy reforms should take rural economigettgoment needs into account
in order to reduce resource use conflicts and asae benefits from forests in
rural/poor areas.

« Improve valuation methodologies for NTFBs, or atsleincrease our knowledge
about how such methods uncover people’s preferemaés the aim to publish
research results in national and international pegewed journals.

1 www.eeagrants.org
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« Conduct capacity building and dissemination of radthand results locally and
centrally in Poland, with the aim to internalisedings and recommendations, and
maybe give a push for using cost benefit analysfsiiest policy.

1.3 Objectives of this review report

The first task of POLFOREX has been to review fopdicy and economic valuation

methods for NTFBs. The aim of this review is tontily knowledge and research gaps
as basis for the primary research which will beartaken in Poland during 2009-2010.
In more detail, the following areas for review wetentified (Chapters of the report in

brackets):

+ Review physical and institutional characteristi€$he forest sector in Poland and
current and future (i.e. any long-term plans/sg@® multifunctional forest
policy. Describe the economic importance of forestr Poland. Identify the
major policy challenges regarding forest managenmeRbland (Chapter 2).

+ Briefly review forest policy instruments and othewuntries’ experience with
providing non-timber forest benefits vs. “traditadh forestry, especially other
transition countries and “best practice” count(iethey exist) (Chapter 3).

« Explain the types of goods and services from fgreReview “state of the art” in
economic valuation methods for NTFBs, both thearg applications (Chapters 4
and 5).

+ ldentify most promising combination of policy-rebeu forest policy challenges
in Poland and “gaps” in the valuation methods -ingsit to research plan and
detailed design for POLFOREX. Identify areas whéne methods can be
improved and tested in our surveys. ldentify anstipalar instruments/policies
that may be of relevance to Poland (Chapter 6).

In addition, the report contains an Annex with lalddist of all the European studies we
have found valuing NTFBs.

This report has been jointly written by the resbasam consisting of Anna Bartczak,
Mikolaj Czajkowski, Marek Giergiczny, Agnieszka Kamska and Tomasz Zylicz,
(WEEC), Kazimierz Rykowski and Ewa Gi® (IBL), and Henrik Lindhjem and
Kirsten Granvik Braten (Econ Poyry).
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2 Forest policy in Poland

This chapter gives a brief background to the focestdition and policy in Poland.

2.1 Background and history

Early history

For centuries, in Poland like elsewhere in Eurd@an’s attitude towards forests was
oriented towards exploitation. The forest area desreasing rapidly as the result of
wasteful practices of wood extraction. As earlytesmid 18 century, the forest guard
was established and 100 years later the forestrastnaitors were obliged to re-afforest
exploited areas. Despite that, forest destructias 8o significant by the f&entury,
that it was necessary to plan for proper utilizatemd forest regeneration. Just at this
time the first forest political regulation was issuby the Polish King — the Proclama-
tion on Forest Protection and Management.

The gradual organization of the forest managenmok place during the f9century.
The first definition of sustainability was formudat by Hartig (1804): “The necessity to
guarantee the next generation the chance to bdnaifit forests to at least the same
extent as it is exercised by the present generatidns definition is not far from the
modern concept of sustainable development and diseatural resources of the
Brundtland Commission (1986) and is still valid forest economy. Hartig’s definition
has facilitated the development of the fundamenthlsnodern forestry, based on a
deterministic model of so called “normal model &ifdhat has a balanced age structure
of a tree stand. Implementation of this model, Wwhias a clear economic character,
negatively changed European forests very deeply fam ecological point of view.
Natural broadleaved and mixed forests have beensfoEmed into coniferous
monocultures mostly with pine in lowland and spruceghe mountains. That was a
destruction of natural forest biodiversity, whichshimportant negative consequences
for the stability and health of forests in the fetuForestry focused their interests on
timber production and intensification of wood inoent (growth) without paying any
attention to the forest ecosystem as a whole.

The “normal model forest” and the attempts at mgplementation continued, despite
extensive deforestation, which occurred in th8 agd early 28 centuries. However it
should be mentioned, that this model has had aafmedtal significance in increasing
wood supply to meet the growing needs of the dgwetpwood and paper industries
and building. Wood as the forest’s main product b@sn an indispensable material in
determining the progress of civilization in relaito the human environment. These
material aspects of forest production has beenjarrfator in the cultural development
and communication of intellectual ideas throughcessive generations and have
become a significant element of human progress nlikeharchitecture, libraries, and
museums. At the same time the needs for foreseéqgiioh and protection of other social
and natural forest goods and services has beenatdaged.

Modern forest policy

The first step to change forest policy into a mecelogical/social approach was a new
Forest Act established by the Polish Parliamed9®@l. The new law on forests was the



Review of instruments and valuation methods fortifauictional forest policy

first phase of legal regulations concerning margbf@ms of forest and forest manage-
ment, which are multiplied in this part of Europgdnvironmental threats and require-
ments of transition to a market economy. The lawfayasts was part of a package of
environmental policy based on the principles oftansble development (one should
remember the elaboration of the new Forest Actopgedfter the Brundland Report

(1986)., after the first Conference on the Protectof Forest in Europe held in

Strasburg (1990), UNCED Conference in Rio (1992) after Agenda 21). It defines

principles for maintenance, protection and enlamg@nof forest resources in relation to
other environmental components. The most importéwainges introduced to forestry
were the equalizing, in the sense of priority, bfee groups of forest functions

(production, social and environmental) and esthligs a new order of goals for forest
economy:

1) Conservation of forests and their positive influeoa climate, air, water, soil,
conditions of human health and life as well as twl natural balance of the
biosphere;

2) Protection of forests, especially fragments of radtiorests valuable for
biodiversity, gene pools, landscape and scierpiinit of view;

3) Protection of soil and areas threatened by poltupi@sented special social
values;

4) Protection of top and ground water, retention ofevaatchments;
5) Wood and non-wood production as the base of anatieconomy.

The shift in importance of forest functions andefsirmanagement tasks is an innovative
step applied in the Polish forestry regulations.e TRirst decade of political and
economical transformation (1990-2000) has beemrpaeive period in the preparation
of different new forest documents as well as tla@rendments. The New Forest Act
from 1991 was updated in 1997 and a new defintib8ustainable Forest Management
(SFM) was adapted. It recalls the definition of SFVM Helsinki Resolution 1 (1993)
almost entirely. The documents most important f& plurpose of this study are: The
Forest Act (1991 and amendment 1997), The StatesE&olicy (1997), Disposition No
14 (1995) and 14a (1999), Disposition No 30 (1994).

2.2 Physical characteristics of forests in Poland

Forest types and climate conditions

Poland is situated on the North European Plain ammsists of quite diversified land-
scape and ecological conditions: starting from tloeth where there are depression
areas and dunes on the Baltic Sea shore, by miaiwlgnd and some highlands in the
middle of the territory, up to some mountain rangésng the south borders of the
country. The climate and weather system are gdpdrahsitional and variable, formed
by two sources of influence: continental from tlasteand oceanic from the west. This
creates the collision of diverse air masses overcthuntry. Average annual tempera-
tures range from°€ in the north-east to°8 in the south-west, but temperatures vary
widely according to season. Average annual pretipit for the whole country is 600
mm, but ranges up to 1,800 mm in some mountairtitota

The dominant soil types have developed on sandgyemckls. Over 60% of the forest
soils are rusty podsols and podsolic type soil, hade low water capacity and are
nutrient poor. The most distinctive feature of Blolplant cover is its transitional nature

4
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as compared with neighbouring areas. The c. 2,48@ular plant species found in
Poland are considered a moderately large numb&ubypean standards. The countries
north and east of Poland have much less diverse pitver, those to the west and south
much more diverse. As you move east, forests beaore common with Eurasian
features being especially prominent in the far medst (with boreal elements), while
the lowland beech woods and acidophilous oak wabdsacteristic of western Poland
gradually disappear. In lowland regions there are basic types of habitat: lowland
sub-continental mixed pine-oak on fertile soilsgd @aub-boreal spruce on poorer soils
(Matuszkiewicz, 2007).

Beside geographical-climatic conditions the streetaf polish forests is formed by a
natural range of 8 main forest tree species, whiele their natural border of
appearance in Europe on Polish territory (Figurk)2.

Figure 2.1 Natural range of European main tree $ggon Polish territory

: Natural range of main european tree species {
" — Pinus silvestris mm—— Quercus robur
mm— Picea abies Alnus incana
mm— Abies alba Sorbus torminalis
| arix decidua /A cer pseudoplatanus

Fagus sylvatica

This is an important “landmark” of Polish forestswaell as the special responsibility of
Polish forestry in relation to other countries. &splly in the light of climate change
and likely changes of ecological optimums of treecses that “move” their natural
range on north-east direction (Figure 2.2) (Sykd3ré&ntice 1995).
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Figure 2.2a Changes in the natural occurrence rangkeScots pine
(Pinus sylvestrisin Europe

A — current status, B — future status, scenarimate 2xCQ (dark black colour indicates ecological optimum)

Figure 2.2b Changes in the natural occurrence esgf Norway spruce
(Picea abies) in Europe

A — current status, B — future status, scenarimate 2xCQ (dark black colour indicates ecological optimum)
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Figure 2.2c Changes in the natural occurrence rangepedunculate oak
(Quercus robur) in Europe

A — current status, B — future status, scenarimate 2xCQ (dark black colour indicates ecological optimum)

Figure 2.2d Changes in the natural occurrence rangeEuropean beech
(Fagus sylvatica) in Europe

A — current status, B — future status, scenarimate 2xCQ (dark black colour indicates ecological optimum)

Forest resources

According to data from December 2007 (Report of Biate Forests) forest land in
Poland equals 9 048.000 ha. This is equivaleni8t®% of the land area. It should be
noted that after the Forest Act forest land alsduites lands related to forestry,
occupied by buildings intended for forestry usegimBige appliances, special division
lines in forest, forest routes, areas situated updwver lines, nurseries, forest parking

spaces and other tourist facilities and appliances.

The forest cover varies among particular provineesl ranges (Figure 2.3) from
248,500 ha in Opolskie Province to 799,200 ha insMfeomerania (Zahodniopo-

7
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morskie). The highest level of forest cover app@arsubuskie Province (41.7%), the

lowest in todzkie Province (20.7%). Starting frorB4% forest cover has steadily

increased. Since 1990 forest cover in Poland hpareted to 332,000 ha, i.e. more than
1.1% (Figure 2.4). Lately, in 2006, compared wil02, forest cover increased by
26,000 ha.

Figure 2.3 Forest cover by provinces (Central Statal Office (CSO))

Figure 2.4 Forest area in Poland between 1990-2(éntral Statistical Office)
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Wood reserves and growing stock

According to the “Forest Area and Wood ReservesidkmVv' updated on January 1,
2006 by the Forest Management and Geodesy BurehS8tate Forests NFH, the wood
reserves in forests managed by State Forests NFt¢dd,629,300,000 #rof gross
merchantable timber (Figure 2.5). Reserves in thaf@ and commune-owned forests,
after Forest Management and Geodesy Bureau’s #@89) indicate 188,600,000°rf
gross merchantable timber. The last informatioraréing the whole country wood
growing stock refers to 1997. Taking it into accoand referring to experts’ estimation
updated on January 2006, one can estimate thatiothakevalue of growing stock of
Polish forests is approximately 1,909,000,000ahgross merchantable timber at that
time.
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Figure 2.5 Volume of timber resources in mthahgross marchantable timber
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Tree species structure

Two-thirds of the forest stands are purely coniistol5% is purely broadleaved, and
the remaining 18% is mixed forest. In approximat@y6% of the forest area in Poland
coniferous species prevail (Figure 2.6). PiRays silvestris L) (including larch [ arix
sp) results in a cover of 69,0% of total forest soefafinds the advantageous climatic
and site conditions in Poland within its Euro-Asiatatural range, thus being capable
of developing a number of important ecotypes (€lge Taborska Pine or Augustowska
Pine). Moreover, coniferous species have been fadoly the wood processing

industry since the 19century which added up to their considerable shatke species
structure.

Figure 2.6 Areal share of dominant species in ttagéeS~orests NFH
(CSO0, 2007)

aspen,

hornbeam, e

poplar / =

0.9% /f’ |
alder [ birch oak
4.4% 5.8% 7.4%

The coniferous species share in State Forests NFFb,4%, including pine — 69%.
Private owned forests indicate lower share of plhes the fir (Abies alba L) that



Review of instruments and valuation methods fortifauictional forest policy

prevails having the higher share, and among thadbeaved — alderA{nus sp) and
birch Betula sp). Apart from pine, beechragus silvatica L.and spruceRicea abies
L.) have considerable share in the area of naticar&isp

Pine makes up over 70% of wood resources managéueh§tate Forests NFH (Figure
2.7) In the private-owned forests the pine shar@nigeneral roughly 55%. Private
forests show higher share of fir, alder and bifdmtState Forests.

Figure 2.7 Share by volume of dominant speciekerState Forests NFH
(CSO0, 2007)

aspen,
harnbaam, s, SEFUER
poplar 6.3%
0.6% I|I fir
alder | birch ozk
F 2.6%

3.9% 4.2%  6.6% 5.8%

In the period 1945-2006 the species compositioAadish forests underwent substantial
changes, which can be easily traced taking the Hatests NFH as an example. In this
period broadleaved species share has doubled f8odf4lto 23,6% (Figure 2.8).

Figure 2.8 Areal share of dominant species in Skateests NFH in the period
1945-2007
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Age structure

The age class distribution is dominated by stamgsl detween 21 and 60 years (more
than 55% of the total forest areas). Stands oldan t1L00 years cover 8% of the area
forested. Recently there has been an increasesiartma of older forests. The average
age of the stands in the State Forest was 57 yed!®99 and 60 years in 2006, and in
private and community forests the average age ige#ds. The stands of age 41-60
years old prevail in the area of State Forestsié Bllowed by stands of 61-80 years
old (Figure 2.9).

Figure 2.9 Areal share of stands by age class enState Forests NFH
(CSO0, 2007)

| [1-20}
13,15

non-afforested . v 181-100)
forest land, i . 1 33:‘
standards KDO,SP \Vllist. \ VI (101-120

1.3% 0.5%  2.8% 5.9%

In private and commune-owned forests (data fronR189% of the area is covered by
stands in the age of 21-60 (Il and Il class), dfickh almost 35% falls to Il age class
(21-40 years old). Stands older than 100 yearsydimy stands in the restocking class
(KO), stands in the class for restocking (KDO) andthe clearing structure (SP)
account for 14% of the State Forests NFH area.rivefg and communally owned
forests the stands older than 100 years are msgshh@n public one and the volume of
these stands is roughly 2% of the total. The sardex for State Forests NFH reaches
18%.

Non-afforested areas in the private and commune=dwinrests equal approximately
5%, much more than the 1% in public forests.

According to the statistics from January 2006 threrage stand volume in forests
managed by State Forests NFH was ca. 2%hanIn private and commune owned
forests only 119 ftha (data on 1999). Since 1967, when the firstritmy of timber
growing stock took place, a constant growth has lsdeserved in all Polish forests. An
increase of this index has been noticed in eveeyddass, which means that the general
timber resource growth is not only the effect af threst area expansion. It should be
attributed also to improvement of forest managemergthods and silvicultural
technologies as well as improvement of forest gnoadnditions due to eutrofication
deposits from air or the greenhouse effect caugeatlitnate change.

11
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An important index of the forest condition is thenaal increment of the timber. The
gross merchantable timber increment is estimatedhenbasis of the difference in
volume by the end and beginning of the year, camsid the harvest in a given year.
From January 1986 to January 2006 gross merchantaiiber increment in the forest
managed by State Forests NFH amounted to aboud®89800 m. During this period
ca. 536,000,000 Prof gross merchantable timber was harvested whigans that about
453,000,000 rhof wood representing ca. 46% of total incrementeased the standing
volume. The current annual increment in tree volwhgross merchantable timber is
7.2 nt/ha. It was estimated for the last 20 years (1988® on the basis of the
difference in volume by the end (January 2006) bedinning (January 1986) of the
pesriod. The average annual increment calculated tbreelast five years amounts to 9.0
m*/ha.

To summarize, the forests managed by State Fdxgdtsare particularly characterised
by:

« acontinuous increase in forest cover since 1945;

« an uninterrupted increase in standing volume atrarual rate of ca. 1,6%;

+ an increase of the average annual increment;

« asystematic increase in the share of broadleagespecies;

« adrop in the total area of clear cutting;

« a growing share of mature stands, i.e. stands aged 80 years and growing
average age of Polish forests as a whole.

2.3 Forest management and ownership structure

Forest management: New ideals, but still old practe

For over 80 years, forest management in Polandéeas based on forest management
plans. In accordance with the Forest Act of Septmn28,1991 with later amendments
(Dziennik Ustaw no. 45 of 2005, item 435), alonghwiegulations and orders issued on
the basis of this Act, the main goal of the foresinagement is to conduct forest
economy according to the principles of common predg®n of forests, durability of
their maintenance, continuity and balanced usagellofthe forest functions and
expending forests resources (see also definitidarest management in the amendment
of the Forest Act in 1997). Forest managementiifopeaed according to 10 years’ long
forest management plans, prepared for every Fdestict. Management plans are
drawn up on the basis of inventories, analysisaef 10 years management period and
discussion of forests survey commissions (KTG) vg#rticipation of institution and
individuals outside of forestry. Participants imdtto the discussion by foresters include
representatives of different interest groups, whoatm have influence on the final
decisions. Management plans are drawn up by adimatiige services outside of State
Forests NFH names Forest Management and GeodesgawBwhich is subordinated to
the Minister for the Treasury. Plans are approwethb Minister of Environment.

The work of preparing the Management Plan is rdgdldy a special document:
“Instruction for Forest Management” or subtitle struction for preparation of Forest
Management Plan for Forest District”), which isbeleated by a team of specialists
supervised by State Forests NFH and approved b@émeral Director of State Forests
NFH

12
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So, we have the situation where the Management iBlarepared by an independent
body from outside of State Forests, which is suged/by another Minister than those
who approved this plan, but the work on preparatbrthis Plan is regulated by

Instruction prepared by State Forests and apprbyet$ director. Finally: Management

Plan is prepared and realized by the same instituti

The Forest Management Plan describes, sometimgscaszfully and in detail, various
kinds of forest operations starting from seed cbibe and production of seedlings in
nursery, by preparation of soil and technology laihpng, by silvicultural treatments
like weed removal, early and late cleaning in thang stands, early and late thinning in
the older stands, pruning etc. Final operatiorhefrhanagement of forests is the timber
harvesting process.

A good criterion for ecological soundness of foangesand realization of the new
ecosystem approach is the relationship between giamasilviculture/breeding and
protection of forest and forest’s biological diviegsBeside the “Instruction for Forest
Management” or “Instruction for preparation of Firdlanagement Plan for Forest
District” there are two other important documenggulating Polish forestry on the
operational level in practice: “Rules for Silviaue/Forest Breeding” and “Instruction
for Forest Protection”. All these three documengss/en been updated (2003) and
approved to be applied at least for the next 10syeehe motivation for updating the
documents in question was similar - adapting to rdguirements of changed forest
policy and new approach to forest economy. As wavkrthe new approach is more
open to natural and social values of the forestsiamharacterized by practical actions
that respect natural abundance and ecological rofeforest production, on the
operational level of managing, breeding, utilizewgd protection of the forests. This is
the basis for concepts of “close to nature forésttialf-natural forest breeding”,
“ecological forestry” and the like. It was necegstr analyze these documents in the
light of the new ecological approach declared bggopolicy.

Analysis shows that efforts undertaken in ordeintooduce new contents to the above
documents, however clearly visible (the text isyvearefully adjusted for correct
formulation of all ecological matters, with subgtanamounts of terms like “natural
processes”, “naturalness”, “ecosystem”, “balanc&stability” and alike), on the
practical level, are in fact largely based on prasi regulations and tend to loose its
guidance while handling new terminology (especidhge relations: tree-tree stand-
forest-forest ecosystem). The norms regulatinggu@egical forest management lack
consequence. New documents are in many sectioeshally incoherent. On the one
hand there are declarations and ecological vocap(@ihetoric), on the other,the final
resolutions regulating practical implementationmany cases are copied from previous
documents. There are a few areas where the dedlatettions are truly realized in
form of final regulations (for instance criteria approval of natural stand regeneration,
or tree-group thinning).The structural trap of the&®cuments is incoherency between
declared theoretical diversity and practically izad selection. It is most prominent in
areas of seed management and forest caring. Atténptconcile these conflicting
ways, dictated by “ideological” reasons, seem to fa

Between the Instruction for Forest Management, KofeForest Breeding, Instruction
for Forest Protection there are a lot of inconsisies, sometimes in principle areas (like
distinguishing forest functions: reserve, naturagnaged, biotic, protectional, produc-
tion, reproduction, non-production) as well as imaot categories and divisions (like
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the division of forests into groups: protected $tse protectional forests, economic and
production forests). There also is a clear lackadferency with the forest law and other
papers (like National Forest Policy). Used categgoand divisions are indivisible, yet

different in each document, and only in parts cehelin essence (although bearing
different names). With no common criteria and clgaals for choosing particular form

of division and proposed actions it is hard to s a satisfactory harmonization plan
for the analyzed documents.

These documents should be conformed to one, cléamtyulated idea of future forest
economy, where there is room for a whole rangeiwdrde approaches to forests as a
resource: from increased wood production to stpicitection of forest ecosystems.
Distinguishing forest functions in space and timeaning social-economical regionali-
zation of forestry, could be a better guide inisgtcommon goals and directions for
management, breeding and protection of forestsyedisas properly diversifying them,
according to given economical tasks and social egtiens. The outcome of the
analysis of current documents may initially be doded by the following points:

1. Biological (biotic) diversity in forests shouloe treated by forest economy as a
feature of forest ecosystems that guarantees shstainability and ability to adapt and

evolve in an ever-changing environment. This dikgishould be realized on an inner-

species level (in form of gene pool diversity), @pe diversity level as well as higher

levels (ecosystem diversity including landscapellgvand should be an instrument of
management, breeding and protection of foresthemwny to sustainable and balanced
management. For the use of forest economy, bidbgiwersity may be interpreted as

complexity of forest structure (species, age, higigavelopment phase structure etc.),
which is affected by forest economy and within @iertboundaries may be shaped by it.
Analyzed documents show that forest economy haspaéed the need for protection of

biological diversity in forests and it does so byraducing numerous new regulations.
Often however, it focuses on protecting biologidalersity as a management value
(potential), or as an object of passive nature gatain, thus denying the dynamic

character and instrumental potential of this phezroon.

2. Forest ecosystems that are more complex asuctgte and function require more
diverse ways of management. Forest managementdsiagul to sustain and enlarge
diverse structures, especially site and micrositectures, thus creating mosaic spatial
layouts. A more diverse approach is also valicangeér spatial scale. It would be proper
to discuss the need of regionalizing forests ecocarsocial functions, or - to put it
differently - regionalizing forest functions, whidmplicates the need of different
approaches for forest areas that have differenttimms, and setting proper tasks for
each of them, according to correct breeding, mamagg protection and use of forest
rules. Such solution needs one document rankediasitoithe Forest Code, of strategic
character, with additions describing operationakpce, regionally diversified.

3. Forest economy of the future, relying on natamaldels with its main goal being the
sustainability of forests (as declared in the doents), needs to integrate to systems
that describe forest: tree stand description andystem description. Forestry has long
practice in describing forest stands, there isedri@wever, for parametrizing a forest
ecosystem. None of these papers discusses thesemrnsys an object of management.

4. The plan for forest management is describedhieyforest law ashe elementary
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document for forest economy developed for a spedliffect, containing a description,
current state analysis and goals, tasks and metlodad®nducting forest management.
The forest law does not hame any other documentiscbhical-economical nature that
should be necessary to conduct forest managentetttie Iforest management plan
contains thelescriptionandanalysisof state as well as thgoals, tasks and methods of
conducting forest managemetitere can be no need for additional documentsl iAn

such documents exist, then they should be derivech fthe Instruction for Forest

Management, and not be standalone creations. Haratmm of Instruction for Forest

Management, Rules of Forest Breeding and Instmctow Forest Protection should
become the postulate for the next revision.

5. The main instrument of influence of forest biagdon forest ecosystems on the
operational level, meaning GTD (Gospodarczy TypeWastanu; Economical Tree-
stand Types), has not changed in it's core for hatientury. GTD decides about the
species selection in plant nurseries, speciestatreiof tree stands, caring practices, and
consistency of biocenodisvith biotope. GTD is in fact the main instrument both
intensifying the forest economy in the past andolegizing” it today. Despite
significant changes in forest management consigegimals and methods of manage-
ment (raw material forestry - ecosystem forestmy(tifunctional”), GTD retains its
original, raw-material oriented character and reaclevolution of the term is observed.
In fact what can be seen is an increase of GTDrensite, and decrease on the other.
There is no sustainable tendency here, it is ratieeffect of faulty site diagnosis and
changing opinions about forest economy (producticatection). It might also be
caused by unclear criteria of species compositmmpatibility and site compatibility.
The rules from 2003 propose a higher number of GWbich is suggesting higher
flexibility of breeding rules in comparison to preus regulations.

It seems we have the following scenario unfolding:

+ goals of forest breeding are economical typesesf-stands (GTD) agreed upon in
forest management plans;

- forest economical types are set in successive neamagf cycles;

+ the idea, role and functions of economical treedsaypes in both cycles are the
same (see successive issues of ZHL).

In this way the economical type of tree stand (GHhB¥ become the goal, instrument
and product of forest breeding. If GTD accepts apgdroves KTG thus defining the

breeding goals, then assessing the species selexipatibility with the site on such

basis is merely assessing the compatibility withhdiagements” of KTG members. If a

forest inspection is assessing compatibility ofcége selection with an operation, it is
not taking the actual site into account, but theG<&rrangements. And the circle is
closed. There is an urgent need to undertake sfforterify the concept of Economical

Tree-stand Types according to current knowledge audlern concepts of forest

economy.

2 Biocenosis — ecological association of all livingganisms on given area/space; living/biotic elemmarf an

ecological site. In contrast with biotop - abiqgtiart of the ecological site.
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Promotional Forest Complexes

Promotional Forest Complexes (PFC) are a Polighaiivie originated on the basis of a
Canadian model forest. These are larger contigaoess of forest, which are created to
promote the pro-ecological forest policy and piatimanagement of forests. They
were conceived as areas of demonstration of a nelegical approach and examples to
learn and educate foresters as well as areas sémegion of forestry to the public and
civil society. This aim was outlined in top-ranlatsttory documents, including Forest
Act (updated in 1997) and other legal acts on emvrental policy, as well as in the

directional political assumptions, e.g. in the WNa#l Ecological Policy (1991) and

further developed National Ecological Policy Il (#), National Policy on Forests

(1997), Polish Policy of Comprehensive ProtectibRarest Resources (1997), etc.

In formulating the assumptions of PFC reference masle to the letter and spirit of
international adjustments and conventions, sucAgenda 21, CBD (UN Convention
on Biological Diversity), UNFCCC, as well as acleevents of the Pan-European
Process MCPFE. In establishing PFC it was essdahtiathey represent different forest
regions, variability of habitat conditions, specmsmposition of stands and different
space structures in the landscape. Usually theyaralseveral whole Forest Districts,
sometimes their part, cutting the administratiomdieo of Forest District or Regional
Directorate of State Forests NFH. The PFC frontiars artificial and have no
relationships with borders of Natural Ecologicalgies (Povence) or delimitation of
other ecological unites.

Promotional Forest Complexes have no separate &tration. All administration
issues are dealt with by Regional Forest Inspetsrander the supervision of the
territorially competent regional directorates of thtate Forests NFH.

A scientific-social council has been appointed schre PFC. Its members include
representatives of science, local state administralocal self-governments, media,
non-governmental organizations, private compardespminational unions, or person
of high authority among local communities. The Calshare advisory and opinion-

making bodies to the directors of regional direates of the State Forests NFH in the
scope of initiating tasks for PFC. This is a vaatial factor in the forest management
and selection of priorities that will meet the esagions of not only forest managers.

The following tasks have been set for PromotiormaeBt Complexes:

« Thorough survey of the condition of forest biocageaand the direction of the
changes occurring there;

« Forest management based on ecological principlesdiiat preserving or re-
storing the natural variability of the forest emriment;

+ Close integration of economic factors with natured dandscape protection
requirements;

+ Analysis of adjustments of forest biocoenosis widthitat conditions, determina-
tion of the causes of deformation;

+ Detailed survey of geological, soil, climate, hyldgical and habitat conditions
aimed to draw up new forest management plans gotdba existing ones to the
new principles; in an attempt to these undertaksygcial preferences are given
to natural succession;
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Sustainable preservation or restoration of foresties by management methods,
with a focus on ecological forest engineering mdgh@s a way to increase
naturalness, diversity of forest biocoenosis, regaion, rehabilitation or restitu-

tion of ecosystems and their sustainability;

Integration of sustainable forest management withive, large-area nature
protection goals;

Promotion of forest multifunctionality;

Development of model solutions as laid down in fibiest resources protection
policy for the use by all State Forest NFH unitd ather forest managers;

Society education in the field of forestry using timfrastructure developed by
PFC (educational-exhibition rooms, nature-foresicatgional trails, etc.) as well
as complementary training for Forest Service staffiodel management sites;

Development of tourist base/infrastructure.

At present (2008) there are 19 Promotional Foreshi@exes in the country covering a
total area of 990 5000 ha, of which 969 900 hauader the administration of the State
Forests NFH (Figure 2.10. This means that they rcd¥¢l% of the total area managed
by the State Forests NFH. Each of the 17 regiomattbrates of the State Forests NFH

has PFC.
Figure 2.10 Promotional Forest Complexes
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Educational activity is financed mainly from theatt Forests NFH’s own funds. Only a
small portion of the funds come from the State Radghis is not only a great financial
but also organizational burden, given the infragtrire serving this goal: 16 forest
educational centres, 41 forest educational-exbibitrooms, 50 open-sided roofed
education areas, 120 forest education trails, tiBsaion-information points, as well as
247 other facilities e.g. nurseries, small-scalenton structures, parks, or dendro-
logical gardens used for forest education.

Ownership structure

The structure of ownership in Poland is predomuhédg public-owned forests — 81.2%
of the area, including the forests under the Statests National Forest Holding (ST
NFH) management — 78.1%. 2% is owned by NationgtPadministration and almost
1% is community forest. The remaining is owned theo public bodies. Only 17.9% of
the forests is privately owned (Figure 2.11.

Figure 2.11 Ownership structure of forests in Pad@SO, 2007)
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The share of private forests in the total forestads largest in Provinces: Matopolskie —
43.4% of the total province forest area, Mazowiecki42.6% and Lubelskie — 39%.
The lowest share of private forest is observed mviAces: Lubuskie — 1.2%,
Zachodniopomorskie — 1.5%, and Ddlhgkie — 2.5%. In the whole post-war period
the ownership structure remained almost unchangée. period of transition and
especially the year 1990 saw a very slight incredsthe private forests by 0.8% and
the share of public-owned forests has decreaseldebgame amount. It should be noted
that the share of forests owned by National Paassrisen from 1.3% in 1990 to 2% in
2006.

The main manager of Polish public forests - Statee$ts National Forest Holding
performs its tasks on a self-financing basis. Thisossible because it takes the form of
a large business organisation in which the regadrike country with profitable forestry
(mainly northern) can subsidize certain (principadlouthern) regions which are in
deficit as a consequence of unfavourable conditmmpoor state of health of stands.
Such shortfalls are met from the specially-credtedest Fund, which also supports
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joint undertakings of the State Forests, such assaores taken to combat mass
outbreaks of harmful insects or the constructiormmidern nurseries, seed stories or
research. Only some of the tasks set out in thedtdkct are financed from the central
state budget. These include actions in the fieldaifire conservation, the removal of
the effects of fires and other natural disastdrs, dfforestation of former agricultural
lands, the reconstruction of stands affected bysirial pollution, society’s education
within Promotional Forest Complexes and creation apdating of databases on
forests. Otherwise, the organization State FofdEtd operates on the basis of financial
and economic plans drawn up each year and basdteoplan of appropriate tasks
resulting from the forest management plans forndweesting and sale of timber at the
level of each individual Forest District.

2.4 The role of forestry and timber production in the
Polish economy

Introduction

Principles and ways of forest utilization have baesubject of debate in the forestry for
more than two hundreds of years. The issue ischa®the forest resource management
itself and is underlined by the necessity to redere virtually unlimited human needs
and limited available resources to meet them. Toexehe level of awareness as to the
potential and role of forest management in the méfé finds reflection in the views
and concepts of the forest utilization strategye phoblem consists in assuring multiple
functions of forests on the one hand, and in maiimg sustainability of these functions
on the other. The process is then extremely comgilese it requires that many forest
functions be reconciled and, at the same time ttieciple of sustainable timber
harvesting to be respected, the principle whicglfiis hard to be put into practice. This
difficulty considerably increases when we requitatt both productive and non-
productive forest functions are fulfilled simultausly and to the expected (maximal)
degree.

Under traditional systems of regulating forest leat\the greatest emphasis was put on
productive functions, and specifically on timbeoghuction. The timber production was
to be maximized by cutting every stand as it readhe maturity rotation age, what
means the age which is optimal from the standpafithe goal assumed. However, the
complexity of the problem will not disappear wher vestrict ourselves to one forest
function solely. It was approved that even in sadase, the objective formulation may
be significantly diversified which makes it possibfor multiple stand maturity
definitions to function in parallel. Furthermorégtdefinition of maturity for the same
stand may vary within broad limits depending on thethod used. The problem will
become still more complex for the case when pradei@nd non-productive forest uses
are positively correlated, that is when the maxathan of the degree of fulfilling by a
forest its productive function is accompanied bg thcrease in its capacity to fulfill
non-productive functions.

Simplified, it can be stated that the foresters vage traditionally considered forest
resource management from the viewpoint of timbedpction, always raised a strategic
requirement to safeguard the possibility of hamngsimaximal volumes of raw timber

in a sustainable way. And, typically, economisteenbeen questioning that requirement
for a long time (Samuelson 1994)). Reasons for éin@atnumerous. Let us address, in
this place, just two of them, of substantial sipahce as they may seem. The first is
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associated with requirements of market economyenthié other results from what the
contemporary economics calls “external effects”jalwhis of special importance when
considering forest resource management. The peirthat these resources play an
increasingly important role in satisfying matenmdeds of humans while, at the same
time, the environmental role of these resourcegives an ever increasing in-depth
recognition what results in the fact that they havwernal value in addition to their
market value. Hence, both technical and econorcri@ria are hard to reconcile as the
evaluation of effects to the society at large r@sglfrom the implementation of a
definite concept of forest harvesting with simuéans safeguarding of sustainable
development of the forest itself.

Of the many products and services produced fromaster timber is the dominant
industrial product. In other words: the level ahlier harvest constitutes a basic factor
which influences the actual economic importancéoodstry in the national economy,
particularly in rural areas. Strictly speaking,igtthe volume of round timber which
decides upon the economic importance of forestiys & related to sawmill and wood
processing industries situated mainly within mypadities. Both industries connected
with the forest management are important for tr@nemic stability of rural areas, local
employment and social situation. Accordingly, méafest management effort is aimed
at producing timber for industrial raw material.

Forestry in general economic terms

Forestry contributes to the production sector, tbmstributing to GDP. Added value,
produced by forestry becomes a part of a new vallg@ods and services, which form a
national product. The structure of this value definequal producing capacity of
forestry, including forests, as well as the madehand for forestry goods and services
and the level of consumption of these products égpte, and finally, this structure
defines inner needs of forestry. The share of foyaa Polish national GDP is rather
small (0.3% in 2006) and has a tendency to decreasm other developed countries.
As a rule, the contribution of forestry sector intee GDP grows, while the level of
production decreases.

Starting from 2002, the nominal value of globalefiry output has shown an ever
increasing trend which is due to a good marketsibn, as concerns, in particular, the
raw timber market. The value of global output eatd to be somewhat beyond PLN
4.9 billion in 2002 increased to the value excegdiRLN 5.7 billion in 2004, and
subsequently to nearly PLN 6.3 billion in 2005, l&hn the following year 2006 — the
value exceeded PLN 6.7 billion. This means that dlve five year period (2002-2006)
the nominal value of forestry output increased B903 It is also interesting in this
context that the value of forest output as refete@ forest area unit, i.e.1 ha. This
value has been increasing, from PLN 550 per halfd P45 per ha over the same
period, and a constant increase in the productaanve has been noted. On the other
hand, a relative decrease was observed in thetnmluidemand for forest products even
though this demand remains still high, attaininglab48%. Timber as well as wood-
and pulp industries still remain the main consunwréorest products (GUS - Main
Statistical Office — CSO 2004). Values of globaleftry output, indirect consumption
(transferred value) as well as added value in timestry over the period of the three
successive years 2004-2006 attained the followiggrés (GUS — CSO — Forestry
2007):
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Table 2.1 Global forestry output in PLN
Year 2004 Year 2005 Year 2006
5 720.6million 6 266.8 million 6 726.4 million
638 per ha 696 per ha 745 per ha
Indirect consumptioimaterial cost)
3 218.5million 3 546.0 million 3 732.0million
359 per ha 394 pdna 413 per ha
Added value
2 502.1million 2 720.8 million 2 994 .4million
279 perha 298 per ha 332 per ha

From the above data it follows that recently, oerouple of years (this concerns also
the year 2007), a nominal value of global foresyput has been constantly increasing
as a result of a good market situation first offatlthe raw timber. The value of global

forestry output was somewhat above PLN 5,720 miliio 2004 and increased to ca
PLN 6,726 million in 2006, which means a growthl@f6%. When analyzing the above
data it is useful to consider the value of forestyput referred to a forest unit area, i.e.
1 ha. This value increases over the same period RbN 638 per ha for 2004 to PLN

745 per ha in 2006. An increase in the productioslume has been noted, too.

Simultaneously, a relative decrease was observeateinndustrial demand for forest

goods though this demand remains still high attgirdbout 48%.Timber processing as
well as wood and pulp industries still remain th&mrconsumers of forest products.

Likewise all the national economy, the forestryuiegs cooperation with other sectors,
whose products and services are indispensableffentige production activity. In the
years 2002-2006, the share of the so-called treesfevalue, or material input in the
output of the entire forestry sector was maintaiaed constant level within the limits
of 55%. In other words, the forestry buying produahd services of the value of PLN
100 increases their value by PLN 45 on the averdagaddition, from the data presented
it can be inferred that the added value (newly mad@olish forestry exceeded in 2004
the amount of PLN 2.5 billion, whereas in the y2a05 the amount was going beyond
PLN 2.7 billion, and in 2006 approached the amaidif®LN 3 billion. The added values
as referred to 1 ha of forest area in the countrigunt to (in PLN per ha): 279, 298 and
332, respectively.

In the year 2006, the structure of forestry outputhe public sector of forestry was as
follows (in PLN):

I. FORESTRY OUTPUT 4, 818, 413 thousand 100%
[I. INDIRECT CONSUMPTION 3, 056, 908 thousand 63.4%
thereof: use of materials 245, 319 thousand 5.1%

external services 2, 011, 459 thousand 41.7%

travel expenses 87, 318 thousand 1.8%

energy 20, 218 thousand 0.4%
lll. GROSS ADDED VALUE 1, 761, 505 thousand 36.6%
thereof: labor expenses 1, 718, 398 thousand 35.7%
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thereof: salaries and wages (gross) 1, 300{ltai®%sand 27.0%
insurance 262, 719 thousand 5.5%
other costs of labour 155, 000 thousand 3.2%.

The above given value of forestry output of PLN1848 million relates only to the
public sector of forestry and is composed of tha sl values of timber harvested, the
uses of non-timber forestry products, game anchefremaining goods and services.
Thus the above value does not include the valuseofices in the sphere of forest
logging as well as silvicultural operations andegirprotection, done by private enter-
prises, companies and other economic units outs@public sector. Nearly 72% of the
given value of the global forest output fall foetBtate Forests Enterprise managing the
forest area of 7 million ha (data for the year 2007

The forestry represents a form of economic actikidying a relatively low coefficient
of direct product input. As can be inferred frone tthata quoted, the share of material
costs (value of goods and services from other settansferred to forestry) in the value
of total forestry output attains only 5.1%. On tther hand, the demand for services in
the public forestry is significant and, as it io®im in the above specification, attaining
41.7% of the forest output. Nevertheless, the diproduct input coefficient in the
forestry is much lower as compared to that of tht&e national economy.

Mutual relationships between the forestry and d@snemic circles find expression in
the input-output tables. The tables reflect theastr of goods and services flowing from
the forestry to other sectors of national economg mstitutions of public life, and
inversely - from other sectors to the forestry.Bptocesses are illustrated in the figure
presenting links between the forestry and othetosgecof Polish economy, which
contains the data for the year 2006 (Fig 12).
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Figure 2.12 Input-output tables for forestry sec{p®06)
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The data were calculated by way of appraisal shcgeneral updated statistics exists
so far as concerns the study on structure of thiens economy. The survey for the
whole country were published last time in 2004 @ndas referred to data for the year
2000 (,Input- Output Table at Basic Prices in 200@ain Statistical Office (MSO),
Warsaw, December 2004).
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The above mentioned publication, which includesutrgutput tables at basic prices, is
continuation in principle of the first elaboratiof the Central Statistical Office (CSO)
on the input-output table at purchasers’ prices tagether with supply and use tables
create input-output system. The surveys constitte integral part of activities
performed by the Central Statistical Office for therpose of implementation of the
national accounts system consistent with SystemNafional Accounts ESA’95
(European System of Accounts). The input-outputelat basic prices for the entire
national economy in the year 2000 were developedrdmg to the recommendations
of the System of National Accounts. Data taken fitb input-output table were used
as a base for calculations given in the schemeledth To facilitate the presentation,
some modifications were introduced, such as comgim one column those sectors,
issued from the Polish Classification of Activitieghose share in supplying the forestry
is inconsiderable (or simply symbolic) or thosettban not be considered within the
scale of values assumed in the presented balance.

From the data quoted (see Figure 2.12) it reshéis groducts and services supplied by
the forestry are consumed by all the brancheseoh#tional economy. In 2006, the total
output of the forestry sector at the level of PLN ®illion generated a demand for
products of other branches and sectors at the té&WlLN 3.7 billion, which constituted
around 56% of the total forest output. This ind@praximates the country’s average
index. It means that forestry sector has considertlity, as compared to that of other
sectors, to “self-reproduction”. It is charactedzby the value of cumulative forest
products (goods and services) inputs indispensabl@oduce the given total output.
From the data given in the Figure 2.12 it alsooiwl that the forest product coefficient
attains 30%.

The share of private sector in the total foresttpat is small but it is constantly going
up. For example in 2004 the output in private fogesector attained about PLN 1 364
million which then constituted ca 24% of the vahfethe total forestry output in the
country. Three years later (in 2006) the outputhef private forestry sector reached the
value of PLN 1 908 million and its share was 28A86. development of total forest
output, indirect consumption and gross added valyeivate forestry sector as well as
the share of those values in national forestrhengeriod of 2004-2006 was as follows
(Table 2.2):
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Table 2.2 Forest value 2004-2006
Total in the country Private sector _Share of
Type of value Year private sector
In thousand PLN %
2004 5720 610 1364 370 23,9
Forestry output 2005 6 266 804 1634535 26,1
2006 6 726 401 1907 988 28,4
2004 3218528 407 531 12,7
Indirect consumption 2005 3 546 052 564 862 15,9
2006 3732038 675 130 18,1
2004 2 502 082 956 839 38,2
Gross added value 2005 2720752 1069 673 39,3
2006 2994 363 1232 858 41,7

Source: Lénictwo 2007-GUS, Warszawa 2007

Volume and value of removals in national forests

How a forest should be harvested over time is dnthe most fundamental issues of
forest management. Decision about how fast hangssi to take place, and how it is
related to rate of growth, are the primary meansmaihaging the structure and
composition of a forest. Moreover, because hamgsis the activity that generates
revenues and reduces the capital tied up in tinmtsetiming is critical to the economic
performance of forest enterprises.

Even beyond the scale of the individual forest epasate forest holding, decisions
about the harvest rate govern, in large part, dom@mic and social impacts of forestry.
By determining regional timber supplies, the harvese chosen influence the size of
forest industry and its stability over time. Andg¢png and manufacturing sectors,
which are sometime foundation of local economiegjstmadapt their capacity
accordingly. For these reasons decisions aboutetred of harvesting and its spread
over time are essential especially in publicly od/f@rests.

One of the most critical economic questions in $oneis the age at which trees should
be harvested, or the crop rotation period. Theaghgoverns how long the capital tied
up in the crop must be carried before it is liqtédia and it also governs the size of the
forest inventory (forest growing stock) that mustdarried to maintain a given level of
production. It is a problem that calls for analyeifsbiological as well as economic
relationships over time and it has intrigued fagestfor more than the two last
centuries. The focus of this attention has alwagsnbon how to regulate harvests in
order to reconstruct the forest growing stock s thwill be capable of yielding the
volume of timber every year in perpetuity.

Foresters have developed a variety of criteriasklecting the age to harvest forest
stands, some of which take no account of the ecanwariables involved. Examples
are the age at which the trees reach a size béstldor making certain products
(assortments), the age at which the rate of grawthrolume is maximized. These
technical criteria are likely to prescribe widelwergent rotation ages, with major
implications for the economic costs and benefiteegated. These have often led
governments to intervene in various ways in fonegahagement practice. The dominant
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concern of governments in regulating harvest regaadustrial stability, arising from
fears that uncontrolled producers reacting freelyorest products markets will cause
unstable employment and incomes. A longer term @onds that unregulated
exploitation may lead to resource depletion, ergdgmployment opportunities and the
economic base of regional economies.

In much of the forestry literature, the long terimber supply refers to the quantity of
wood that was available, usually over many yeartin®er supply curve is depicted in
Figure 2.13. It shows that the total volume of rgale in Polish forests has been
growing all the time past. The rate of the growthswapproximately 1 million #n
annually. State Forests is the organization playimagn role in the timber markets in
Poland. The total volume of timber supplied on rearkxceeded 36 million n
including 34 million ni(ca 95%) harvested in forests managed by States&ore

Figure 2.13 Total volume of cutting in Polish fdsem the period of 1995-2007
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Since the 1990 the value of large timber removdinta for private forests was
maintained at the level of 5-7% of the total volutmaber harvest at national scale,
whereas the harvest of small wood has not at &lhlvegistered for private woodland.
Average removal of industrial timber per 100 hased as an indicator of the degree of
quantitative variability in timber harvest betwedorests of different ownership.
Between the years 1980-1995, the mentioned indeyrwgate forests was more than
three times lower in comparison to State Forestslewn the year 1996 it attained,
respectively, 87 m3 and 271 m3 per 100 ha of faaest.

Differences in timber removal per forest area ané to a greater disadvantage yet for
private forests if account is taken of the promorsi between harvests of fuel- and
industrial wood. The proportion of fuel wood harveés significantly higher in the
privately owned than in the State Forests. In 1986,proportion of fuel wood in the
total timber removal was about 18% in private ftseand only 6.2% in the State
Forests. While in the case of hardwood large tinthbese proportions were similar, i.e.
27% in private forests and 26% in the State Forests
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Noteworthy is a high stake of sawmill wood in threcunt of large timber removal in
private forests, the level of which exceeded 609986, which was markedly higher
than that of the State Forests (45%). Therefooaut be inferred that timber in private
forests is used in a much less rational way sine@ enore valuable timber sorts such as
e.g. plywood and match wood are classified as sHwimiber. In 2002, the total
volume of harvested timber in private forests wAd0,870 mincluding 875,058 rhof
softwood (692,786 fhbole wood + 182,272 Tnpile wood) and 235,812 inof
hardwood (151,694 frbole wood + 84,118 frpile wood). Largest amounts of timber
were harvested in the following Voivodeships: Mattgkie - 235,201 1) Lubelskie —
180,372 m, Mazowieckie -111,809 fnPodkarpackie — 98,361%*mndSlaskie — 91,327
m®. The least volumes were removed in the Zachodmimpskie and Opolskie
Voivodeships, 5,972 thand 7, 905 rhrespectively. In the Podlaskie Voivodeship -
67,511 ni were then harvested.

The level of timber harvest is the basic factoredmining the actual economic
importance of forestry in the national economy,eeggly in rural areas. In other words,
it is the volume of round timber which provides the economic importance of forestry
together with the sawmill and wood processing itdless which are situated largely
within municipalities. Both industries in combirati with forest economy are important
for economic stability of rural areas, local empt@nt and social situation.

Very specific problems concern small scale foredimyelation to roundwood produc-

tion small scale forestry is characterized by leditopportunities of mechanization

unless the equipment can be used on more than @dedp The single small-scale

forest owner acting on his own has a marginal erfte on the roundwood market, as
well on other possible forestry goods markets. Shggle owners have no updated
information about market conditions, in particulader rapid market changes.

The Polish private forest sector calls for the mmattern of district (region) organiza-
tion. The regional organizations, which should aeperas independent legal and
economics units, buy the roundwood from their mens\bgonverting a great number of
small quantities into small number of great quaditaccording to contracts with the
buyers. The membership would be voluntary, anc# hot to be based upon the law.
Once a forest owner is a member, he is obligeeltdate roundwood to — or through his
association. About 18% of the country’s forest ¢a\le5 million ha) belongs to ca 700
thousand of the owners who are potential membershefdistrict forest owners’
association.

The mentioned organization should also provide ggsibnal information and advice
and other assistance in management including mar&geplans as well as in silvicul-
ture and harvesting operations.

The challenge for the Polish small-scale forestrioidevelop and maintain a system of
co-operation with staff who is good in market opierss on behalf of the forest owners.
The forms of small-scale forest owners’ co-operatizay differ among regions within
the country, due to traditions, economy and forgiation. Probably the model
presented above does not suit everywhere in Polaodever, the main challenges are
connected first of all with the wood market. Thaldnge is also to use being small.
Small scale forestry also means many holdings aadynowners and many decision-
makers. This renders a valuable diversificatiorsfie.
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Forestry as an employment place

Specific situation and role of forestry in the patl economy results from the role of
forest as a workplace. There is a general assumphiat forest production is highly
labor consuming, which in part is reflected instdl insufficient equipment as concerns
production assets, and, in particular, engineeeggipment and installations. This
notwithstanding, forestry provides employment foanmy people. At the half of 1980,
forestry sector employed almost 163 000 personmgydr industry - more than 82 000
while pulp- and wood industry - nearly 48 000. Thius total number of workers in the
forest sector and timber industry attained 400 p&3ons. This implies that, from the
macroeconomic angle, almost every 45 person was¢h®gloyed in the forest-timber
sector.

In contrast, in the year 2000, the forestry empiogaly somewhat more than 60 000
persons, thus the number decreased by more tha@Qm08ince 1985. Close to 148 000
persons were employed by timber industry and 41-069 pulp- and wood industry.
Thus the number of persons employed by timber- wodd and pulp industries
decreased by 41 000 since 1985. The total numbg@erdons employed by the two
above sectors was estimated to be 292,000, otheramy every 52 person was
employed by the forest-timber sector.

From the regional angle it is the industry, comraeend services which have a
dominating role in the economic life. Locally, bditrestry and timber industry are
important especially in rural areas which is untirdable since, apart from other
things, a significant part of wood processing induss situated in small and medium
size towns.

From the study made at the Krynki Forest Distriégional Directorate of State Forests
in Biatystok) it follows that the forestry holdiraf an area of 14,000 ha was capable of
providing 587 jobs. The direct employment in thatmier was estimated to be at the
level of 90 persons, the indirect one - 471 persahge the induced employment
attained the value equal to 26 persons. As a reeltonomic activities in forestry, the
amount totaling PLN 578,000 has been transferratuaty to the local authorities
budgets of the Krynki and Szudziatowo communitigsereas more than PLN 536,000
- to the State Treasury. It was also found thatettn@loyment at Krynki Forest District
examined provides a sole source of maintenancéhfee time the number of persons
who are directly employed there.

A quite a number of people still earns their lifieedtly working in the forestry or for
the forestry providing investment goods to the a&bproduction domains, or else being
employed in many ways including transportation aratle in ready made products
generated by the wood industry.

The forestry continues to play a prominent roléhi@ economy of a region not only in
terms of its stake in the generation of the DoneeBtbduct but also in view of its every
other advantages whose value cannot be easilyssqaén money terms.

Forests provide not only timber alone, but alsodwikrries and fruits, mushrooms,
game as well as multiple other benefits. Woodlaasl een used as amenity land and
hunting ground, as a refuge and shelter for gem&sbwith prospects that they will be
used by future generations.
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Forest management activities enjoy high attentiotihe policy agenda as measures for
carbon sequestration in order to mitigate climdtange. The decrease of agricultural
viability and the objective to increase forest qoweorder to ensure soil protection, the
supply with forest products and reduction of forgaggmentation also trigger affore-
station of former agricultural land. However, thaablishment of new forested areas
can endanger other environmental and social sexviceluding biological diversity.

Therefore, there is a need for a comprehensiveoapprto forestry problems, which

should consider carbon sequestration, soil pratectis well as sustainable provision of
timber for wood processing industries and otherdgoand services in a sustainable
way. The special attention in this context shoudddaid to the role of forests and
forestry in rural development.

2.5 Goals and forestry practice

As one of the “main threats to the country’s fonestources” the National Policy on
Forests (1997) points to “consequences of scherfuagst management based on a raw
material model”. Raw material model of forestry slibbbe replaced with “model of
pro-ecological and economically balanced, multietional forest management”. In a
framework task list for forest management (Enclesur 2 to Disposition no 30 DGLP,
1994) it is stated that “The basic goals of forgsiwth and protection (...) are: a)
preservation of the whole natural variability ofdsts environment and functioning of
forest ecosystems in an approximate natural stétie tive consideration of natural
evolution tendencies”. According to the demandserhi-natural silviculture (closed to
nature forestry) the overall management goal is“dbape a stable forest with
consideration of forest ecosystem rules” (Bernad2i@s).

The main task of forest policy, forest science adl as forest practice in Poland at
present is to prepare forest ecosystems for tleeedltglobal environment, to promote
and create ecological systems with a sufficientrelegf variability that would be
particularly resistant to different pressures. Eh&sggest the following tasks:

« maintenance of biodiversity on all levels: genetg®ecies, ecosystems and land-
scape;

+ adjustment of forest ecosystems to the changingarmental conditions;

« development and practical use of environmentallg atologically sound
technologies of forestry operations.

These tend to reduce ecological risk in the nevwsystem approach which is trying to
be implemented in forestry.
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3

International forest policy

This chapter provides a brief overview of some eepees and developments in
international forest policy, with a focus on Euroged the former Soviet Union. The
last part of the chapter explains ways to inclu®l community concerns in forestry.

3.1

Transition country experiences

This section discusses some of the experiencdgedfansition countries in Europe and
former Soviet Union. Since 1990, after the changethe former Soviet Union, the

forest authorities in the transition countries héaeed a number of difficulties. These
include:

A sharp decline in markets for forest products iastmcountries caused by the
economic downturn and confusion following transitia the early 1990s.

An increase in illegal timber extraction causedtlpdsy increasing poverty and
the need for fuel wood (the Balkans) or by oppdties for trade (Russia,
Bulgaria); phenomenon of “black market” and dedtarc of private forests
partially occurs also in Poland after regulatioror@st Act, 1992) concerning
timber harvest in private forests.

Difficulties with adopting a forest resource priginegime which reflects the real
value of the resource and allows development ofketay in an environment
where there are many barriers to the developmethiese markets.

The need to create entirely new legislation (far tiewly independent countries),
which provides on the one hand sustainable forestagement (SFM), and on the
other opportunities for the emerging private seatgthin a clear regulatory
framework.

Reorganization of forest sector institutions, ofteithout adequate provision for
funding.

Increasing conflicts between central as well asalloecological groups and
organizations in the field of forest/nature cons#ion; in Poland it revealed itself
in form of a dramatic conflict in the case of eglag of forest protected areas and
national parks (Biatowiga NP), creation of new national parks (Mazurski [dB)
well as in the case of establishing of the EU Nat2@00 network on forested
areas.

Restitution of a relatively large portion of foréahd to owners who may not have
a tradition for sustainable management and whomsly to maximize short term
revenue (especially Czech Republic, Slovenia).

Rapid privatization of forest industries throughaldewhich, frequently, under-
value assets and do not provide for adequate tadiaption. In Poland privatiza-
tion concerned wood industry as well as forestrgvises (forest operations)
which have been privatized in the form of privaieekt enterprises (ZUL).

Declining central government budgets for forestufaion and management,
more complicated tasks, and frequently, budgetation systems which do not
provide incentives for efficient management.
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« The need to address the appropriate balance betwaeate” and “public” forest
goods and services through regulatory, tax and atisentive measures.

There are many differences in institutional arrangets between the countries in
transition. In Russia virtually all forest landasad is likely to continue to be owned by
the state, while in Slovenia 80% of forest land hasv been privatized. In several
countries (e.g. Croatia) the main forestry orgaora operates similarly to a
commercial “State Forest Enterprise”, in other d¢das all forest utilization has been
divested to privatized enterprises while the FoyeService is funded from the federal
budget.

Great variation exists between the countries, aredsthould be cautious in generalizing.
But a first step could preferably be to structure tountries in transition into groups
which are more homogeneous in relation to critdik@ types of main forest
ecosystems, ownership structure (size and typesvoérship), importance of forestry,
forestry tradition, social condition (degree of om@oyment, income level), legal and
institutional setting, development of wood induesri One could suggest the following
groups (Solberg and Rykowski 2000):

« Armenia, Azarbaijan, Kazakhstan, Uzbekistan, MalloGeorgia, Kyrgyzstan,
Turkmenistanneed almost everything new related to forest paitd sustainable
forest management: legislation, forest conservagoaotection, and management,
education, research and exchange of informatiomdwiyocessing industry, non-
wood forest products.

« Albania, Belarus, Bulgaria, Bosnia-Herzegovina, @Wa, Romania, Russia,
Ukraine: are still subject to deep economic and politieakissions.

« Czech Republic, Estonia, Hungary, Latvia, Lithuafaland, Slovakia, Slovenia:
are the most advanced in the process of refornouladf forest policies and
improvements of institutional and legal instrumeasswell as practical changes
(partly because of the adaptation and screeningepsobefore and after accession
to EV).

In general for the group of transition countrieg tfollowing policy issues (with
corresponding policy options) are the most impdr(&olberg and Rykowski 2000):

Goals for sustainable forest management (SFMj)e goals for forestry should be as
clear as possible, and derived consistently froendberall development goals of the
respective country. It is important to utilize tt@mparative advantages of the countries.
For example the labour costs are still relativédgap compared to capital costs, and this
should stimulate to the use of more labour intengjand domestically produced)
harvesting and processing technology than the rieaed most capital intensive
equipment imported from high-income countries.

Rights of property regimes/land tenufine rights of property/land tenure regimes have
to be clearly defined and followed. If not, the eeffs of the other forest policy
instruments will easily be negligible.

Forest policy responsibilities between governmastitutions:Overlapping and unclear
legal and institutional arrangements between gowemntal institutions are major
stumble blocks for forest policies.
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Forest investmentsA problem facing most countries is to secure ihaestments in
forestry for long-term industrial wood productiomdaenvironmental services are kept at
a sufficient level. Regarding wood production, ataie part of the surplus generated
from wood sales could be earmarked for such investsn Regarding environmental
services, various legal and financial policy meaosld be used. For the state forest
service it will in most countries be necessaryita fnew income sources than wood
sales (case of Poland). Increasing the amounteofliéficit spending for the state forest
service, which is common in many European stated, become more politically
difficult in the future. Economists are developingw procedures to sell non-wood
goods and services, but the size of achievablemedoom these activities is still rather
uncertain, and it may have politically difficultstiiibutional impacts. An alternative is a
special budget (financed by public resources) fam-wood goods and services, or a
combination of these two approaches.

Fragmentation of forest estate®ue to the ongoing privatization process in many
countries, fragmentation of properties is an imgatrtchallenge facing forestry there
(Lithuania, Czech, Slovenia). But it is not theea$ Poland. Forest fragmentation (ca.
26 000 separated forest pieces of surface morelthaj in Poland is due to agricultural
activity as well as afforestation actions in thetpes well as today thanks to the Country
Programme of Forest Extension started in 1996. chadlenge is to create appropriate
legal framework for private forest management ins tkituation while securing
important public environmental services from prévdbrests, and efficient forestry
practices according to SFM.

Forest owner associations and extension serviEesest owner associations are a very
important instrument for knowledge disseminatioramal support of small and medium
sized forest holdings. In most of the transitiomrminies this kind of organizations are
rather few and limited in scope, and public finah@upport for such organizations
could be preferable at least in an initial phasePbland there are 6 forest owners
associations: the oldest one ,Witow” on the Tategion and “Bukowsk”, 4 new
associations Zawoja, Kamienna in Gorce region, i18égpand Wieliczka, which have
been organized in 2002 thanks to pilot Projectsigefccessing the EU and co-financed
by Sweden and Ireland. Polish Associations priesigioals are: (1) increase of profit
generated from forests, (2) to get certificates tiorber production, (3) increase the
chance to have allowance from EU budget providedtioictural funds.

Public participation and conflict resolutiororestry provides many types of goods and
services, and the various stakeholders rank théfereltly. It is therefore quite natural
that conflicts occur regarding what is optimal &irenanagement. To get a reasonable
balance between competing views, it is importarat tppropriate institutional
arrangements are created for public participatinod eonflict resolution in forestry.
Polish forestry represented by State Forests NFddted some possibilities for this
purpose. Firstly, during the preparation of foresanagement plans there is an
obligation to consult these plans with local sggienvironmental/conservation groups,
civil society and with all stakeholders interestied goals and forest management
methods in the area. Secondly, each Promotiona@sE@omplexes — a new form of
forestry organization of State Forests NFH — hag tBcientific-Social Council - a new
public consultation group of experts composed wepresentative of science, state
administration, local governments, media, non-gowemtal organization, private
companies or persons of high authority among lecahmunities. The Councils are
advisory opinion-making bodies to the directorsRafgional Directorates of the State
Forests NFH. The scope is to initiate tasks forRnemotional Forest Complexes and
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local Forest Districts. The next openness of pdishstry to public participation is the
very large programme of forest public educatiorpeegglly in Promotional Forest
Complexes, as well as organization periodicallydpen Forest Forum and annually a
Forest Day with a large participation of civil seigi.

The relationship between forest authorities ané@rest groups is important in this
context. Associations of forest industry privatenens and interest groups (ecology/
environmental/nature conservation groups) are rwwhie forest authorities in most of
the transition countries. In a system with moregte ownership and a market economy
the interest groups are important for formulatingd esecuring the interests of the
various stakeholders. Strong forest authoritiestraézed like in Poland, recognize this
in information for policy making, but they insish dhe right of the state on the final
decision, which generates conflicts. The foreshauty cooperates with the interest
groups and exchange compromises in the programgrfomises to support policy
implementations. It can also for example invite ithterest groups to participate in the
formulation of forestry programs. It happened ia tase of elaboration of Natura 2000
network, nature inventory in forests managed byeStarests NFH or in preparation of
the Program of Small Water Retention in Forestshibuld be noted that all these
activities did not stop conflicts and their resaatare far from satisfactory.

Experiences from several countries show that cimgnghe forest law has to be
supplemented with proper regulation and monitopolicy measures in other sectors in
order to secure forests and environmental publiciees. It is also important that the
different policy instruments related to forestsmt seriously conflict with each other.

In most transition countries forestry and foreslustries are just small parts of the total
economic activity (average for Europe amounts toldd%o; for Poland 1.6% (2005)),

whereas their importance regarding regional/ruraletbpment and environmental

aspects are high. Consequently, the policies im@hted in other sectors of the
economy are in most of these countries very impoifa the forest sector. In particular
the policies related to agriculture (land use),rgneenvironment, trade, transport, and
the general economy heavily influence the functigrand potential of the forest sector.
When considering forest policy changes, it is inigatr to include analyses of policies/
policy instruments in these other sectors.

Overall coordination — National Forest Program$he combination of single forest
policy instruments and their coordination with pas in the other sectors of the
economy to fulfil overall development objectivestbé society is a great challenge for
forest policy. Few countries, if any, have yet ngeththat balancing act properly.
Unclear objectives, special interests, conflictprgferences, financial shortages, and
historical/institutional constraints are exampldésfactors which make an appropriate
coordination difficult. The concept of National Est Programs (NFP) being introduced
in several countries now is a promising coordirmatiool for covering the main stages
of the whole policy formulation and implementatipnocess for sustainable forest
development. However, the NFP concept is defined practiced differently in
different countries, and might easily develop iatoother “paper-tiger” in the inter-
national forestry debate if not properly followe@.un Poland it became really a
“paper-tiger” because the work on it has been giupnin 2005 after failure of
Operational Regional Programs of National Policyronests.
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3.2 Experiences from other European countries

The Ministeral Conference on the Protection of Bteen Europe (MCPFE) has been
working for Sustainable Forest Management (SFMjesigarly 1990s. Main concepts of
SFM were first defined during the Helsinki Confererin 1993, and by 1995 criteria
and indicators of SFM were agreed on in order toe@and monitor progress towards
SFM in European countries. The six criteria for SEht have been identified by
MCPEF are:

Criterion 1: Maintenance and Appropriate Enhanagnoé Forest Resources and their
contribution to Global Carbon Cycles

Criterion 2: Maintenance of Forest Ecosystem Hieattd Vitality

Criterion 3: Maintenance and Encouragement of &tide Functions of Forests
(Wood and Non-Wood)

Criterion 4: Maintenance, Conservation and Appeaipr Enhancement of Biological
Diversity in Forest Ecosystems

Criterion 5: Maintenance and Appropriate Enhancgnma Protective Functions in
Forest Management (notably soil and water)

Criterion 6: Maintenance of Other Socio-Economim&ions and Conditions

Good, comprehensive and up-to-date descriptionsdtifunctional forest policy in
Europe is presented in the MCPFE (2007) reportustagable forest management in
Europe. The report was prepared for the fifth Mgl Conference on the Forest
Protection in Europe held in Warsaw in November720he report presents state of the
art as well as achievements in implementation d/ASi Europe as a whole and in
respective countries (MCPFE, UNECE and FAO, 200Wyhere nothing else is
indicated, the following section is based on firgdipresented in that report.

National Forest Program (NFP)

MCPFE has developed a common European approackRo &hd provides a platform
for the exchange of experiences related to NFP whiikP is a structured process
approach to development and implementation of fquelcies in a country or a state.
Three characteristic NFP elements are often seanaas$ significant by participating

countries:

« a broad concept of SFM
+ stakeholder participation
. efforts to strengthen cross-sectoral coordinatimh @llaboration
NFPs can be distinguished along a number of dimassincluding to what extent they

are formal or informal governmental processes, bether the documents developed
through the process are formally adopted or nosdme countries the national NFP

® 45 European Countries including the Russian Fédara
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comprises a set of policies or strategies addrgsSiM, and is not a NFP process in a
strict sense but may be denoted as “equivalentSIRiBs.

An increasing number of countries are implementikPs, and the EU Forest Action
Plan identifies the NFP as a suitable frameworkifgslementing international forest-
related commitments in the context of the EU. TWioels of the countries reporting on
their NFP work to the MCPFE (2007) states that thsy currently implementing an
NFP or equivalent, and several other countriesreperting to be in the process of
developing an NFP. Due to the diversity of the rofeforests and forestry across
different European countries, a large variatiorthe interpretation and application of
general policy-making concept is expected. Thsnglar to the situation for transition
countries discussed in the previous section. Gamycountries report to have taken the
MCPFE approach to NFPs fully into account, whilestnmuntries describe their NFPs
as following the spirit but not the letter of thencept and principles of NFPs. It should
be noted that NFP processes have started at diffpaents in time across Europe, and
that several countries report to have started NFftegses prior to the MCPFE
introduction of the concept.

Feedback from the participating countries indicduat the broad concept of SFM is
generally accepted and widely used as a referendeframework for forest policies

covering the economic, ecologic and social dimerssiaf forestry. MCPFE criteria and

indicators for SFM are by many countries referre@d useful tools in their NFP work.
Benefits from a broader stakeholder participationfarest policy making has been
discovered by countries implementing NFPs. The famd extent of this stakeholder
participation vary across the countries due toeddifit contexts and political cultures
with the most common form of participation being exchange of information and

consultation during the formulation process. Stak#dr participation and cross-

sectoral coordination and collaboration are depeinde the willingness and ability of

relevant user groups and other sectors to parteipa cases where political support for
the NFP is weak, cross-sectoral collaboration ismohampered due to limited interest
in the NFP process from other sectors.

For most countries, the NFP approach to creatidiorest management policy includes
new elements that differ considerably from traditib approaches to forest policy
making. Given these differences and the relativagrt time period since the new
approach was introduced, great progress has bede maadopting and integrating
some of these new elements. Still, most countriggerence that it takes time to
experiment and learn how to use the various elegrierén effective manner, and how it
is suitable to integrate them into prevailing nasibcultures and processes of public and
private forest management (see Box 3.1 for an elgmp
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Box 3.1 The Austrian Forest Dialogue - an exampla fmrmal NFP process

The Austraian Forest Dialogue (“Walddialog”) is aod example of a long-term oriented,
participatory, cross-sectoral NFP process. The stddéalogue was launched by the Austrian
Federal Minister of Agriculture, Forestry, Enviroamt and Water Management in 2003. At the
beginning, all Forest Dialogue participants joindiaborated the rules of cooperation, the
principles of process structure and procedure,aatughted them by consensus. These rules and
principles provide a foundation for the work und&gn in the Forest Dialogue.

The purpose of the Forest Dialogue is to enhansgasiable management, managing and
protecting Austrian forests. The economic, ecolalgiand social aspects of forests are
addressed as equally important pillars in respe@&RM. The Austrian Forest Programme is
structured into seven Action Areas. Six of theseaarare related to the six critera for
sustainable forest management identified by MCPpiEsgnted above). The seventh Actjon
Area was added on request from the Forest Dialpgutcipants and is related to “Austrig’s
international responsibility for sustainable forestnagement”.

Source: MCPFE, UNECE and FAO (2007)

Legal issues and international commitments in forégolicy

In Europe forest regulations have a long traditiang it is worth noting that most
regulations stemmed from wood shortages occuritimgughout medieval to modern
times. Most laws governing forestry in Europe argioally designed to ensure
continuous tree cover and harvests to provide tirpbeducts. The last 10-20 years this
has changed dramatically, and many countries hawengl the last decade either
changed their forest laws or started the processhanhging, to include environmental
benefits like recreation, biodiversity protectiomdawater catchments, avalanche
protection etc.

Forest related laws have over time moved from laeskrictions and usage rules
towards more comprehensive provisions that orgaarse regulate sustainable wood
production, and subsequently, SFM. Changes and dmams to forest laws are
undertaken from time to time in order to get thgutatory framework align with new
conditions and requirements. Half of the reportcogintries have revised their main
forest legislation since 1990 and several othemttas report to be in a process of
doing so. This large number of forest laws adoftech 1990 is a clear indication of
two major changes that have occurred: the tramsafoCentral and Eastern European
countries to market economies (as discussed ipréhgous section) and the broadening
of the concept of SFM. Some amendments to forgsslétion are also directly driven
by the accession of ten countries to the EU in 20d@#tanother two countries in 2007.

There are mainly three kinds of legal documents @@ used to regulate land use with
regard to forests and forest area in European deantThese documents are: forest
laws, different kinds of general land use legisiatiand in some cases also the
constitution addresses forest issues. Figure Wvslhhat forest law is the main legal
document related to forest use in most countridsg|lewseveral countries report that
general territorial land use and land use plantaag are used to regulate forest areas.
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Figure 3.1 Main legal document regulating foremtd use in reporting MCPFE
countries

o forest law

| territorial /planning laws
O forest and territorial laws
O constitution

| other

Source: MCPFE, 2007

As countries have revised and amended forest kesyICPFE principles of SFM have
been incorporated in different ways. Some countthiles Lithuania, Poland, Austria and
France, have explicitly included the NCPFE defamtiof SFM and/or made references
to the criteria and indicators for SFM in their amdments. The Danish Forest Act of
2004 is another good example of revised foresslation where emphasis has shifted
from command-and-control public intervention towsard more guidance oriented
approach while steering towards more close-to-eatorestry. National needs seem to
be the main reason for countries to change the&stdaw, and detailed administrative
arrangements like changes in access and use righgitation, financing of forest
management, requirements for reproductive matandl protection of biodiversity are
being addressed.

A large number of international conventions and titatéral agreements related to
national forest policies exist. Between 1990 an@72the MCPFE has adopted 12
resolutions, and most MCPFE countries are particigain the main global forest-
related processes like United Nations Forum ondgisr@NFF), the UN Convention on
Biological Diversity (UNCBD), the UN Framework om@vention on Climate Change
(UNFCCC) and the Koyoto Protocol among others. dditton, EU Member States
must comply with a number of forest related regatet and directives.

Most of these global forest-related processes requeriodic reporting on status and
action undertaken by participating countries. MCREguested reports form member
states prior to the Ministeral Conference in 200@l an 2007. During this period

MCPFE countries have also been requested to repodt least nine international

conventions or processes. Only four countries,arit) Poland, Sweden and the UK,
responded to all nine of these requests. Howewgrthirds of all MCPFE countries

responded to at least half of the requests. FOUNECCC's fourth Report and the

Koyoto Protocol Initial Report, 90 percent of sulied reports came from MCPFE
countries, so if preparation of reports is seearagdicator of countries’ commitment
to international agreements, the MCPFE countriekopa above average. On the other
hand, only just over 50 percent of the countridsnstted MCPFE reports both in 2003
and 2007. The amount and importance of forestsinvitme MCPFE countries varies
substantially, so even if some countries did nspoad, the countries reporting in 2007
represented 80 percent of European forests (exgutie Russian Federation).

37



Review of instruments and valuation methods fortifauictional forest policy

Economic and financial policy

Economic policies related to forestry in Europeaurdries are generally aiming at
strengthening the economic viability of forestryda®FM, often focusing explicitly on
achieving a balanced production of the multiple dgo@and services from forests. In
most MCPFE countries both private and state owmedsts exist, so forest-related
economic policies need to promote goals that devaat for both these categories of
forest owners. In addition, the different role ofdstry and varying society needs across
European countries lead to different approachedicypqriorities and modes of
implementation. Even though forests are importamnemic assets and important in
order to provide income and employment in many tes) few countries explicitly
report that the goal of their forest-related ecomomolicies is to use the forests
efficiently in order to develop forests as a sowteconomic growth and employment.

Reforestation and afforestation of degraded or mardand are directly addressed
through economic policies by a number of countinesrder to increase the total area of
forests. This is for example done in Iceland, imdlaDenmark, Hungary, Romania and
the UK. For eligible EU countries economic inceasivfor reforestation and affore-
station are provided particularly through co-furgdiny the EU Rural Development
Regulation 2000-2006.

In countries with private forest owners economicligges are directed towards
enhancing the economic situation of private foresterprises, sometimes with an
explicit goal to encourage private forest ownerseimain active in forest management
and to maintain multifunctional production and $sgg. Some countries have set up
public funds especially to promote private invegtimia forestry (e.g. forestry savings
funds in France and Norway) or entrepreneurshipldhd) (see text box 3.2 for an
example). Some countries have implemented polamelsmeasures intended to increase
the demand for wood. Initiatives like “enhancing tbound use of wood” in France,
“promoting renewable resources” in Belgium and meas supporting small and
medium size enterprises in the forest wood-prongssidustry in the UK, France,
Finland and Greece indicate that the scope of enanpolicies are broadening to cover
more comprehensive value-added production chaipsritant for rural development in
general.

Box 3.2 The Norwegian Forest Trust Fund (FTF)

The Norwegian Forest Trust Fund (FTF) is the maiarfcial instrument in NorwegiaJn

forestry. The objective of FTF is to ensure theding of a sustainable management of forest
resources, for instance through building a betemflation for long-term investments. The
fund is built through compulsory deposits made byarest owners when selling timber and
biofuels.

Each forest property has its own fund account,thedunds are tied to the specific property.
From 2007, 85% of the capital used from the fundxsempted tax. Consequently, for each
1000 NOK invested from the fund, only 150 NOK aaed. The size of the transfers to the
fund is decided when the timber contract is agraad,is in the range between 4 to 40 % of|the
gross value of the timber, depending on the needdwa investments at the specific property.

The Forest Trust Fund can fund for instance plgntihforest, building and maintenance |of
forest roads, environmental actions and insurahéerest.

Source: Bergseng and Solberg (2007) and SLF (2009)

Economic viability of forestry is highlighted asgaal for economic policies in many
countries, and some countries, like Iceland anddewgeare steering towards making
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SFM self-financing. There is no clear trend indmwgt whether the emphasis on
economic policy and financial support (subsidisshcreasing or decreasing in Europe.
Some countries, like Norway, indicate the use ofarsupportive measures, while other
countries reduce the support from public sourcéf, & move towards more flexible
governmental economic and financial arrangementsirrgreased emphasis on market
based mechanisms and private commercial fundin§fkM is seen in Europe. An
indication of this is for example that the publi& Brorestry Commission in 2005 was
empowered to enter into joint commercial venturad & commercially exploit its
research.

Financial instruments are used across Europe tmgmboth the economic, ecological
and social component of SFM. The design of fundimgiruments differs between
countries and measures in question, but commonsfahsupport are state subsidies
and grants, loans or credits. Also tax exemptioheswes are employed in some
countries. Economic viability of SFM is only one d&fe components financial
instruments are used to promote. Also the ecolbgaral social components are
targeted, especially forest protective servicescisph measures to maintain and increase
forest biodiversity, and nature and landscape ptiote. Specific programmes are in
some countries in place to provide forest ownerth \wconomic incentives to protect
ecosystems and biodiversity, for instance the FoBRiediversity Programme for
Southern Finland (METSO) and the Nature Consematt@reement in Sweden.
Examples of supportive measures used to promoteigeeof indigenous tree species,
improve degraded land, or secure provision of ptote services like avalanche and
torrent control as well as measures against fiestgpand diseases are found across
Europe. In addition, many countries finance or ioafce research and development,
advisory or extension services, education anditrgiof forest owners and managers.
Forest inventories and monitoring is also typicalbhyvered by public funds.

Data collected on public budget spending in Europ¢he forestry area show huge
variation between countries, and ranges from mioae EUR 100 per hectare per year
in some countries to only a few EUR per hectareypar in other countries. The highest
expenditures are found in countries pursuing aiveelfforestation policy, like Iceland
and Ireland, or countries with high expendituraspiablic services such as protection or
recreation for urban societies, like for exampke Netherlands.

A wide range of funding sources exists. Generald$usupport sustainable forest
management and implementation of new legal prowssiwhile ear marked funds
address specific issues within a set time framehobigh most funds stem from
domestic sources, the EU is also a large providefunding. The EU funding is
reported to be significant in the development oéétry in many countries, especially in
Central, Eastern and Southern Europe. Since 200@Eddtry funding has come from
the EU rural development funds. Between 2000 arfib ZU contributions were EUR
4.7 billion in total. About half of this was alloeal to co-fund afforestation activities,
while the other half is used for other forestry swaas.

3.3 Forest management and local communities

Forest management must not be performed separatbeoissues concerning local
communities living in the forest surrounding ardasrest in rural areas plays a specific
role in this regard where it has essential econcanid social functions to fulfil. In
contemporary outlook of the rural areas and theumple of their multi-functional
development, forest forms a component of broadangés (Sikor; 2006). Declaration
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of awareness of these issues can be seen in a nemibecuments. For instance “The
FAO strategic plan for forestry” indicates that:

The forests have economic, social and cultural @dtw the indigenous people who live
in them and also for the rural poor and disadvamdginstitutional failures have led in
many cases to insecure resource access rightofestf dependent communities and a
lack of transparency in forest resource pricing aaltbcation processes. These issues
need to be considered in national policies and, tmagportantly, given proper
consideration in balancing the relationship betweeconomic and environmental
interests. (FAO, 2000)

“Sustainable forestry and the European Union” iatés:

With their many functions, forests are essentiatui@l areas and constitute a major
component of an integrated rural development polggrticularly because of their
contribution to income and employment and theirl@goal and social value (EU;
2003).

Adequate and sustainable forest use for the purpbdecal economic development
requires that the local communities be involvedorest management processes. Such
an approach writes into idea of co-management anldsociety that during the recent
decades has entered into economic theory of thicrseztof.

Contemporary forest management has become a foaunsdttling local conflicts
between stakeholders (Kennedy et al. 2001). Beditkedocal communities and the
forest owners, those are the forest enterprisgs tfjmber industry) and the associations
of their employees, forest managers on regionahédional) level, self-governmental
authorities, environmental organisations, and Imgntiassociations. Building of
partnerships between these stakeholders involvdsoader approach to the co-
management idea and it is an important elementhefstate-of-art understanding of
forest management (Jeanrenaud 2001).

Examples of co-management and partnership in foreshanagement

Each particular case of partnership and forest anagement is specific, related to
varying local circumstances. The nature of a gificeast area shall be decisive for each
such case, and the composition of the stakeholdérsbe of importance, as well,
including the local communities, strength and dimts of their relations with the
forest, and also expectations regarding forest gemant. Finally, also the tradition
and legislation shaping these relations (partityldre ownership issue) between all
entities will be essential.

A number of examples is presented below which prtdwa even under mostly
differentiated conditions implementation of thetparship has been feasible, although
not always with the same success. Brief histormo@umstances of these partnerships
have been outlined, including their basic objediaad financing methods and the co-
management formula.

4 Classical (already) indication of the role of weticommunities in local development is outlinedbimok by

Putnam that analyses the Italian case; cf. Putrgg8.1
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Western Europe

According to a long lasting tradition in Italy thatiginates fronthe Middle Ages, the
co-ownership and co-management of forests, paatiguin mountain aredsare until
now being preserved by such specific communitiegchviseveral hundred years ago
established foundations for that and those arecesyefocused on rational forest
management. That is exemplified by the MagnificanQpita di Fiemme founded in
1111 which manages the area of di Fiemme ValleWanthern Italy. All residents
dwelling in the valley are co-owners of its landup®rvision over the ownership is
exercised by a democratically elected local authorThe economy within this
community is based primarily on forest areas (cogemore than a half of the valley
land), and as early as in 1529 the following werentioned among the rights and
obligations of the Comunita, including:

« several forests were to be reserved strictly fatgmtion purposes - only limited
fuel wood collection and wood harvesting for hoteggair were to be permitted;

« each community member could harvest and sell eyeay, upon authorization,
ten trees, to be processed and sold only in plestrdimensions. If they were
sold, they had to bear the brand of bemunita(a practice that still continues
today);

« trees were to be felled no later in the growingseeathan June; branches and
waste were to be removed from the forest and fugphecessing was permitted
only outside the forest.

The Comunita finances its activities while basedtlo®m income raised from sales of
wood. The resources so acquired are then being spmeronly for sustainable forest
development, but also for the common purposeseféiidents in the valley (in 1997,
wood from the Fiemme Valley was granted the FSQif@eate).

Unlike the long lasting tradition of the partnegslais presented in the Italian example,
the story of The Borders Forest Trust (BFT) in Soutis quite neW. This trust was
established in 1996 as a non profit organizatidre Borders lost the larger part of their
forests during previous Centuries. The idea ofqutsj being implemented by the BFT
consists in restoration of natural interrelatiorstween forest and the residents by
means of halting the further degradation of theedbrareas and establishment of new
ones. This requires both the investment and edwgtiactivities to be implemented.
The BFT's projects are financed with public andvate subsidies. The activities
pursued by the BFT involved the local authoritiesng the owners of existing forest
areas. Also other organisations interested in fam@nagement have been invited to
participate. The trust supports initiatives carread by other NGOs and also informal
social groups that are aimed at development ofstomeanagement. The assistance
consists not only in sole financing, but primarity coordination of the bottom-up
initiatives which would have never been raised andyen failed without this support.

Unlike in case of the examples presented above,fdhest partnership and co-
management in Finland is performed as mandatol/ iegligation. The reason for this
was originally thought as the method to avoid dotslbetween the Finnish Forest and
Park Service (FFPS) and private forest owners (pdssess about 70% of the Finnish

®  Prepared following Morandini 1996; Jeanrenaudl288d Zingari 2000.

®  Prepared following Jeanrenaud 2001 htig://www.bordersforesttrust.org
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forest land). Beginning from 1996, each of 13 fomegions, when developing forest
management plans is obliged to "manage for coojperdietween the organisations
representing forestry in given area and any othireésted parties” (Leskinen; 2004).
Collection of information on the stakeholders' reeahd expectations and also
supporting dialogue between them is required.

Table 3.1 shows implementation of partnership in develephof forest management
plans in Finland. However, practical applicatiortlod indications included in the plans
has not provided for the results expected (paditylin building the communication
bonds between the forest-based entities). Partpeegipeared a difficult process in
cases where particular stakeholders are focusedubually opposite objectives and do
not identify themselves as real co-authors of tleengp developed by a public entity.
Public officials who are responsible for the forestnagement planning were not able
to cope with these conflicts. Additionally, theyaithed that the duty to maintain the
dialogue causes redundant burden on their currerk.\t is considered that time is yet
necessary for the co-management to be introduc&ehland. In particular, the need is
indicated to build on the FFPS employees' awarenesgssary for them to settle
conflicts.

Table 3.1 Partnership in development of forest ngangent plans in Finland

Regional Forestry Programme

1. Appointing of the managemant group,
including both the Forestry Cantre staff
and stakeholder groups.

2. Seminar open to the public and stake-
holder groups.

3. Establishing of the working groups.
+ Ecolagical sustainability
* Financing of forestry
+ Fores! management
+ Economic life and forestry-related
amployment

Participators:

* Forestry Centre staff,

Stakeholder groups:

* The Regional Envircnmental Agency

* The Regional Employment and
Economic Development Cenire

* Local forest management associations
{representing forest owners)

+ Forest industries

* Municipalities

4. Group work: 4-5 meetings.

5. Final revision by the management group.

&, Publishing of the Programme at & seminar and a
press meeting.

Forest management planning

1. Forestry Centre and local forest management
association delimit the planning area. Markeling
of the planning to forest owners by leflers and
personal contacts.

2. Meeting of forest owners conceming the
planning.

3. Planning orders. Abaut half of the NIPF owners
ardered plans for their holdings, with holding
siza varied between 8 and 175 hectares,

4. Plannar holds discussions with individual forest
owners, who set the goals for their plans.

v

5. Planner holds discussions with stakehaolders
about matters conceming the planning area.

* Municipality

= Camping area owner

= Summer cottage owners
+ Local schools

6. Fieldwork by the planner, laking into account
relevant issues presented by slakeholders and
forest owners. Forest owners are allowed to
participate.

7. Composing of the plan, fermulating of maps and
presenting of benefits and costs,

8. Presenting the plan to the forest awner.

9. Forestry centre and forest management
association receives the local plan, in which
every forest holding’s plans are summarised.

Source: Leskinen, 2004

North America

In the European forest co-management examplesibledcabove, the public entities
(Comunita in Italy, or the FFPS in Finland) or sb@ntities (NGO in Scotland) are the
primary stakeholders. In case of the ChesapeakeaBzg, USA, such a role has been
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also performed by a private entityThis forest area in Maryland being the largest
catchment area in the USA has undergone permamerdsmn due to continuously
growing and uncontrolled volumes of municipal andriaultural waste water.
Unfortunately, both the local and the regional pulluthorities had neither sufficient
financial resources nor technical backup to copé wiat situation. The public-private
partnership concluded that a timber industry compauld be a solution. The company
was granted the opportunity to felling a definitrtpof forest (and to gain respective
profit on this), and it assumed the obligation tanage the whole area instead, however
under strict supervision as exercised by the pudlibhority. Besides that authority (i.e.
the Maryland forest management agency) and theatgricompany, yet the social
stakeholders, i.e. environmental organisationsewrolved in the project in question.
These organisations drew up the Chesapeake managptae which identifiedinter
alia, these forest areas where felling trees does ffexttahe ecosystem. Appointment
of the Advisory Committee was an essential compbakthe partnership establishment
process. Composition of the Committee which took padevelopment of the plans of
changes and forest management included the repaéises of the local residents,
authorities and private companies in the ChesapBalerea.

Summary

Forest co-management provides for a more in-demtkideration of the social aspect of
forest management. Its implementation is possiloléeu various forms of the forest
management and ownership systems. However, ieigcthivity of the public and their

willingness and ability to carry out dialogue beémeall stakeholders that forms the
foundations for the final success.

In Poland, the idea of forest co-management reve@sarily in the formula of the
public consultation procedure as required whererdiggonal operational programmes
under the national forest policy are being establis A number of examples could be
cited where in-depth cooperation between the reptasives of the "State Forests"
National Holding or those of the National Parks, one hand, and the local
communities, on the other hand, is carried out. élew, as the other countries’
experience shows, a wider institutional supporalso necessary in this field, and
implementation of the financial and organisatiorealsistance instruments is also
required to make easier the consideration of diffeated social needs and expectations
which are addressed to forests.

" Prepared following http://ncppp.org/undp/ches&pdaml
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4 Economic valuation methods for non-timber
forest benefits

The previous two chapters have discussed forestypapproaches and experiences.
Many of these have the last couple of decades ue mmphasis on providing other
benefits from forests than timber. Such benefitgcglly have no economic value in
markets. Therefore the economics discipline hasldped several methods to value
such non-timber forest benefits (NTFBs) in econoteiens. This chapter presents a
review of the main economic valuation methods usedalue NTFBs in economic
terms. Section 4.1 gives an overview of the mapgesyof NTFBs and how these relate
to the categories of economic values, and the maéthods used to value them.
Sections 4.2 — 4.4 present the three most impovtaogation methods (the travel cost,
contingent valuation and choice experiment or ahonodelling methods). Section 4.5
discusses briefly a few other, less common, methatstsused to value NTFBs. Chapter
5 presents an overview (details in the Annex) ddaion studies that have been carried
out in Europe using the methods discussed in themruchapter.

Section 4.6 describes what policy-makers can tlweife is no time or budget to conduct
a valuation study based on any of the primary tadnamethods, i.e. transfer values to
a policy context of interest from a similar context contexts were one or more
valuation studies have been carried out (so-calewkefit or value transfer). This is
increasingly done in practice, and section 4.6 gntss studies that try to test how
reliable benefit transfer is in the forest context.

4.1 NTFBs and economic valuation methods

Forest ecosystems generate a wide range of goallseawices, in addition to timber.
Broadly defined, these forest functions are theebtn people obtain from forests
(Barbier and Heal, 2006, Pearce, 2001). Many dlaatibns of them have been used at
times at different geographical levels: regionational and internation&lWe follow
the division suggested by Navrud and Brouwer (2087 distinguish, apart from
timber production, four other main forest functiorecreation, non-timber commercial
products, ecosystem services, and non-use valuiesesits (Figure 4.1). We call them
non-timber benefits (NTB).

& For example: Costanza et al. (1997) and De Grbak €2002) propose a classification of ecosystenctions,

and summarize ecosystem services into no less2hamajor categories that are all relevant to foeessystems.
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Figure 4.1 Total economic value of forest non-timip@ods and services

Total Economic Value
of forest non-timber goods and services

Use Non-use
Direct Indirect
Ecosystem services of forests: .
OSyst " - Existence and
. . - biological diversity e
Recreation Non-timber . . preservation/
e PN - climate regulation &
activites: commercial . bequest valus
e — carbon sequestration - ——
- walking products: i including:
L - - watershed services o
- biking - berries ) . - hictoric/cultural
. (water quality and quantity) .
- hunting - mushrooms . o heritage
- soil stabilization &
- efc. - etc. . - endangered
erosion control species
- aestetic function P

Source: Adapted from: Navrud and Brouwer, 2007

There could be different interactions between paldr forest functions such as
complementarity (for example it could be a casewbeh aesthetic function and
recreation) or excludability (forest production esological diversity). In the case of
complementarity, it is a difficult task to analyienctions separately and sometimes a
more general approach is needed. Some of the funsctire hard to define in a unique
and general way, since usually it varies dependmgites.

With forest functions, different economic valuesiicbbe related. It depends on the way
individuals may benefit from them. The main distioo is between “use” and “non-
use” (passive use) values. Use values relate talagtianned or possible use. These use
values put together direct and indirect forest @sjuindirect values being more
associated to forest services, like ecosystemaEsvAn example of actual use is a visit
to a forest site for recreation. The non-use vakfers to the willingness to pay to
maintain some good in existence even though tiseme iactual, planned or possible use
(Bateman et al., 2002). This subset can be dividedexistence, altruistic and bequest
values. Existence value expresses the case whergathe has no use to anybody.
Altruistic and bequest values arise when the imlligl is concerned about preserving
this good for others (not for her/himself). In ttese of forests the example illustrating
the non-use value could be the preservation ofreyeted species.

While several goods such as timber have marke¢grior are at least partially traded in
markets (such as berries or mushrooms and hunéngi{s, and maybe in the future:
carbon sequestered), for most of the forest sesvioentioned in Figure 4.1 such
markets do not exist. The latter group we call nmarket goods and services
(NMG&S). Since prices cannot reflect the benefiteyt provide to society, there are
other methods to estimate their values.

Capturing these values is possible using econoaliation methods. Two main groups
of valuation techniques have been used in the famgext. The first includes methods
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based on revealed preferences (RP) such as thel tast method (TCM) and the
hedonic price method (HPM). The second group iedam stated preferences (SP),
and includes the contingent valuation method (C\AKl Choice Experiments (CE)

RP methods derive a measure of consumer surplus<{@8 expression of the benefit
(or utility) of the consumer over and above what Bas to pay for the good — based on
existing markets and demand curves of some prigatels. When expenditures on a
private good vary with levels of environmental anties, under certain conditions a
value of the environmental amenity can be derivédufg, 2004). SP methods use
constructed/hypothetical markets. Based on spgc@épared questionnaires, it is
possible to obtain in a direct way the respondentingness to pay (WTP) for non-
market goods and services.

Whereas the application of RP methods is restri¢tegarticular forest functions
connected with use values (TCM for recreation, HPKMe.g. aesthetic functions), the
SP methods have no such limitations. SP methodsstimate both use and non-use
values related to a variety of functions. Whatigeneral valued by those methods are
environmental changes (in quality or quantity) bot total economics values.

Studies that are designed and carried out for teeldorest sites which use either RP or
SP methods we call primary studies. Many primamnydists exist on recreation,
biodiversity, watershed benefits or climate besefithe next three subsections will
explain the travel cost method, contingent valua#iod choice experiments.

4.2 The travel cost method

What is TCM?

The travel cost method (TCM) is claimed to be thikest from all non-market valuation
technigues. The basis of TCM was created by Hakbdtelling in 1947, when the
National Park Service in the USA wanted to know ¢senomic value of recreation in
national parks. Hotelling suggested to measuremdifit travel costs according to travel
distances of visitors to a park. Investigating legative empirical relationship between
increased travel distances (and costs) and nunibesits makes it possible to estimate
the demand for recreation at a site. The estimaésoand function permits calculation
of the consumer surplus (CS), a measure of thefiteigenerated to park visitors (i.e.
the difference between the amount a consumer Iswgvilo pay and the amount he/she
actually pays).

TCM belongs to a group of valuation methods based iralividuals’ revealed
preferences and it is an example of the indiretiateon approach means - it seeks to
place a value on non-market goods by using consampehaviour in related markets.
This method is based on solid economics principlése theory of consumer choice.
Hotelling’s original suggestion was developed ppadly later on by Clawson (1959)
and Clawson and Knetsch (1966). Over the last @@syeundreds of TCM studies have
been carried out and the original idea has bedordted theoretically and empirically
by many other researchers.

® CE is a subset of a wider group of SP methodedathoice modelling. We focus on CE, as it is thestmo

commenly used method.
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What can be valued by TCM?

TCM can estimate use values that can be obtainedidiyng a site. Usually this
method is applied to value access to recreatiates, scenic, and cultural destinations.
Examples of such sites are: parks, forests, lakeling areas, hiking tracks, and
cultural heritage sites. Travel costs models candeel to assess:

« the value of access to a site, which can be irgegdras the welfare effects of
elimination of a site (i.e. due to a change in lasd) or a closure of the site to the
public (i.e. due to a change from public to privetenership).

« the value of a change in the site attributes/quadity. as paid for by an increased
entry fee.

In a forest context, TCM can be used to estimagetdkal recreation value of a site, or
the value of some specific recreation activity e forest, e.g. cycling, bird watching
etc., or changes in forest characteristics whiallccbe associated with different types
of forest management.

Travel costs calculation

An application of TCM requires that travel costwgected with reaching a site are
significant and they differ between individuals.aVel costs are a sum of all
expenditures needed to make a round trip to alsitsually consists of:

1) Transportation costs

In this case two approaches are possible. Trarstportcosts could either be stated by
respondents or calculated by researchers basedfanmation of transport mode used
by respondents, travelled distance, cost of fuetlmer of people covering these costs
(last two factors for the private transport casekt of tickets (for a public transport).
The latter approach is more commonly used for tveanmeasons: first, it ensures that
more homogenous data are acquired, second it givese complete data from
respondents since it is easier for them to dedlatails of their trips such as transport
mode and distance rather than cost of these trips.

Although in some TCM models transportation cosesaasumed to be equal for people
travelling from the same place and using the saaesport mode, recently there is a
tendency to collect more detailed information whagliows that people’s travel cost
may vary for a given trip distance (e.g. size aktangines, age of cars, different price
of tickets for different groups of passengers).

2) Entrance fees to a site (if it is chargeable)

3) Equipment costs (needed for some recreationities)

Cost of equipment that can be used also in othemsions and other costs that are not
directly associated with the travel in questionudtianot be included (SEPA, 2006).

4) Travel time

One of the most crucial elements of TCM is the cbstavel time. This element is also
the most controversial one. It is possible to daiish three main approaches to assess
value of travel time:
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a) A conservative one — value of travel time equal® z€his approach could be based
on an assumption that travel time does not proeiag utility or disutility on its
own, e.g. a person does not choose a site bedaais@avel itself to the site provides
utility (Thiene and Signorello, 2008). The othempknation is that the value of
travel time for individuals can vary depending oany factors such as, e.g. whether
is it a work day or a weekend, the length and raitéhe trip, transport mode or
weather conditions, and - in some cases - travgl eman increase the wellbeing of
visitors (e.g. travelling a scenic route to the)sit

b) Opportunity cost of time in terms of lost incomedjexe travel time is valued at the
marginal fixed rate e.g. per hour or day. This apph is derived from the economic
theory that individuals can trade off work time datsure time, in other words that
all of them work and have flexible working agreeiselso, if they decide to travel,
they are at least willing to give up their salarkigh could be earned during time
spent travelling.

c) Some proportion of the wage rate based on an ks willingness to pay to
save time in a non-working situation, typically hagrney to work. In this case,
separate studies are conducted to estimated vdltewel time using e.g. non-
market valuation methods such as CV and CE or factalysis. Many such studies
find that the value of travel time equals arouné-tmrd of the individual's wage
rate.

5) Time on site

The same problem as with estimation the travel @mges when we want to compute
value of time spent on a site. On-site time shaldd be an element in the travel costs
calculation in the same way as travel time, sinothhave an opportunity cost. In
practice, it is often assumed that time on sitelmaestimated in the same way as travel
time. But some researchers advocate that costedlttime should have a higher value
giving that travelling can generate some disutiitiyereas time spent on site does not
(since it is the purpose of the visit).

The TCM survey phases

In most cases, the phases of survey being carug¢dvith application of the TCM
method could be structured as follows:

1. Identification of what would be valued
. Definition of target population

. Sampling strategy

. Model specification

. Survey implementation

o 00~ WDN

. Calculation of travel costs
7. Model estimation
8. Welfare estimates

Since some of the issues starting at point 4 weseudsed above, this section covers
discussion of issues 1-3.
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1. Identification of what would be valued

At this point, the scope of valuation has to beidkdt; whether it would be the

recreational valuation of the site in question tlue specific recreational function, or
valuation, with use of the multi-site models, ot thhange in characteristics which
describe a given good. To this end, also delingitatf the physical boundaries of this
good has to be performed. Sometimes, it may beasy task, e.g. in case of the
boundaries of a forest, national park, or lake, éwmv, this task involves certain

problems, e.g. when the value of a hunting areaamsther one being used for
recreational purpose is estimated that constitfesrt of a larger environmental site. In
case when multi-sites survey is performed, all $ites under analysis have to be
defined and one has to make sure that these sftlestrthe real choice set for the
respondents. In order to be able to survey the gdwmnn the quality of the

characteristics, the sites under analysis have ifterdin the levels of these

characteristics (unless, only hypothetical changmscerning the sites being analysed
are presented to the respondents).

2. Definition of target population

Very often a target population in TCM surveys carréstricted only to visitors to sides.
However in some studies non-visitors as well ackushed, which gives a more detailed
picture of recreational behaviour for society. I§ample consist only on visitors of the
sites, the achieved results can not be extrapolatéde general public. Those studies
usually concentrate on the specific recreationtiVig types, such as biking, walking,
horse riding or picking mushrooms.. When performuguation which relates to a
given environmental site it has to be kept in mihét it involves outdoor type
recreation, which is heavily dependent upon sedsteaures. And the question
concerns not only frequency of visits, but alsa tin@ visitors who enter the sites in
guestion in various seasons of the year could rdiffg various socio-economic
characteristics, what should be taken into accoutite results interpretation. Defining
the target population determines choosing the Samptrategy.

3. Sampling strategy

The two most prevalent sampling schemes are a nanslmmple of population of

individuals and an on-site sample of intercept sigelaab and McConnell, 2002). Off-
site sampling covers both users (visitors of g sitel potential users (potential visitors).
An example could be a random mail or phone surieyhis case we could get data
representative for the total population. If resbars are interested in the welfare
implication for a particular group of users, thar £xample a list of people with

hunting licenses could be considered.

On-site sampling is a quicker and less costly nasthowever allows only investigating
users of the site. Since the survey takes pladeglarrecreation activity of respondents,
it could be difficult for him/her to remain focused the interview especially when it is
long. The key problem is connected with represamaéss of the sample. In this case
the sampling frame is not representative of theufaan. Those who visit the site more
often are more likely to be surveyed. This candreected in the statistical analysis.

The major groups of TCM

Modelling the demand for recreation may be perfatwih use of travel costs data on
the grounds of microeconomic theory. It is assurtied the individuals are able to
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express in a rational way their preferences and the choices they make have
optimised the utility in the framework of their getary limits. In case of the TC

models that involves the choice to be made betwesn,the one hand, the

services/goods being provided by a site, to whiwytused to travel, and any other
goods and/or services, on the other hand. Certhier amportant assumptions are also
being made. First, the method assumes weak comptarntg between the site asset
and consumption expenditure. It implies that whemscmption expenditure is zero (no
one makes trips to an analyzed site), the margitiigtly of the public good (the site or

its quality) is also zero. Since TCM uses this ag#ion, it is clear that applying this

method only use value can be estimated. The ngxa&sumption is the “separability

assumption”. It means that the utility function enrging the TCM must also be

separable with respect to different forest actegit{Garrod and Willis, 2001). In other
words, the demand of recreation on a site in qolege.g. walking) is in no way related

to the demand of any other forms of leisure (eegnand of cinema tickets).

Selection of statistical models for estimation dejse first of all upon the survey
objective (i.e., whether the total recreationaluegalor a specific recreation activity, or
the changes in the quality of characteristic featfra given site are surveyed), and also
on specific data features (i.e., whether individlahggregated data is available). That
involves the question of the number of the sitebdoanalysed. Generally, if a single
site only undergoes analysis, the present recredtialue of this site will be the non-
market good under valuation. Where this the casigerethe consumer surplus — which,
following the neo-classical economic theory, isaoted for as the area under the
demand curve — over the present market value,eoaticess value to this site, will be
the measure of well-being.

In case of the multi-site models, both the accedsey and the value of changes in
characteristics of the sites under analysis cagsbmated. Where forests are concerned,
the forest species composition, the age of tremdstahe area or volume and quality of
tourism infrastructure, could be these characterifatures. If several sites are
analysed, the group to consider must not be réstrionly to the individuals visiting the
sites under evaluation.

Table 4.1 includes division of the TCM into threajor groups following methodo-
logical assumptions and data and functions speatidic. They include zonal travel cost
models, individual models relating to valuation primarily single sites (individual
single-site models), and multi-site models whioh ot based on a “quantity demanded
approach”, and describes the demand for recreatsm problem of choice among
alternatives.

When considering these models, the further deepeskdown could be done that
indicates a direct determination of the demandtions rather than specifying a utility
function and the models in which the analysis b&tiy assuming a functional form for
the utility function and then deriving the demanddtions for the site-specific activities
of interest. The utility function approach usuallgals with discrete-choice models
based on random utility maximization (Thiene andn®rello, 2008). The former

approach will apply primarily for single-site vatian, whereas the latter for multi-site
models.
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Table 4.1 Main groups of TCM approaches
Criteria Models
Zonal Individual  Multi-sites
Single site
Access value/ CS connected with a X X X
. total number of visits
Aim of study _ _
Changes in quality - - X
(e.g. forest characteristics)
Number of Single-site X X -
sites Multi-site . - X
L Visitors and non-visitors - - X
Participation .
Visitors X X X

Zonal Travel Cost Method (ZTCM)

The ZTCM is the oldest model and is gradually fajliout of use. It is used rather for
assessment of the CS or valuation of the access whbn for changes in the site
quality. It is applied primarily for single-site ation. This model builds on aggregated
data on the number of trips and the travel costgotwes surrounding the site under
valuation. Delimitation of the zones may be caroed by different methods — typically,
by concentric circles being drawn around the siiesuch a way that the population
which live in a given zone is situated in moreesd the same distance to the site under
valuation. Sometimes, this approach is replaceth &itother one which consists in
delimitation of the zones upon territorial admirasive division.

Relatively low cost of data acquisition for anatyss the strength of the ZTCM. This
data may be obtained, for instance, at the entsaimte the recreation sites such as e.g.
parks where the visitors, when purchasing the eo&racards, could be requested to
reveal their respective residence area-codes. Kmasying the area-code, the visitors
may be assigned to particular zones. Another meimaalves preparation of a list of
the car number plates on parking places in vicimtythe sites under valuation
(however, in this case, one has to be sure thattgerity of the visitors arrive in the
site in question by car, but not by any other tpantation mode). Collection of such
data should be carried out over a definite timeegertypically a year. Then, the mean
distance between given zone and the site undeatatuwould be determined with
application of, e.g. Geographical Information Sysi&IS).

In order to determine the demand for visits tota & question, a model is constructed
in which the participation rate from a given zone,, the number of visits per capita in
the zone, is a dependent variable (see equatimwheExplanatory variables include

travel costs, socio-economic variables describegydents in given zone, and variables
which describe the substitutes for the site undération (e.g. other recreational sites in
the surrounding countryside).
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V .
N—r::f(Phj,SO(%,SUBh)

h - zone

] - site

Vv - number of trips

N - number of individuals
P - travel cost

SOC - vector of socio-economic characteristics
SUB - vector of substitute recreational site chinadstics

The major critics according to the ZTCMs is thdiatt these models operate on
aggregated data for particular zones and use ammas®n that estimation of the
demand is generated by a “representative consumbdse behaviour reflects the
average behaviour in the population (Haab and Mo€bn2002). Secondly, data on
both the number of trips and the residence are#isost visiting the site in question are
often unavailable.

Individual single-site models

These models, unlike the ZTCMs, build on individdata (being sometimes household
data) on travel to the site in question and theoseconomic variables concerning the
individuals examined. Data is collected in a direety, i.e. by means of carrying out,
most often, a on-site questionnaire survey withréspondents.

Vv, = f(P,SOG,SUR) ,

Where V is the number of visits made by individuato the site, Pis the cost of
travelling to this site incuding the travel timestoSOG is a vector of soci-economic
characteristics including income. $ a vector of the characteristics of available
substitutes sites.

The function above may take various forms dependingthe assumed stochastic
structure of the demand function. This, in turnpeleds on whether the dependent
variable, an individual’s trips to a site, is asgahto be distributed continuously or as a
count variable. For the former case, a linear, sgusemi-logarithmic, or the log-log
form can be assigned to the demand function, usiegOrdinary Least Squares (OLS)
method to estimate the function. Making a choiceéhef most suitable form is a very
challenging task, since the various forms of thacfion might result in different
estimates of the consumer surplus. Economic thisargiclear as to the preferred choice
here. Functional matching is then based upon statiggrounds. This data is used to
derive a demand curve from which the consumer ganplay be estimated.

However, it is noteworthy that the TCM involvesesific variable that is the number
of trips which is being truncated and censoredntated means that as only visitors to
the site are recorded, there is no informationhendeterminants of the decision to visit
the site. Another issue is that data collectednie period can not reflect preferences of
people visiting this place in the other season.s8Gmd stands for the fact that less than
one visit cannot be observed so it implies thatdiygended variable is censored at one.
This implies that OLS estimates of demand parametgll be biased (Hanley and
Spash, 1998). The solution to truncation probleto igse a Maximum Likelihood (ML)
estimator instead of OLS.
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Since the number of trips is a non-negative integéwed dependent variables truncated
count data models are intuitively more appealing fecreational demand then
continuous ones. Count models, the most frequarggd in TCM, are Poisson and
Negative Binomial models. In count data models p@tars are used to derive access
value.

Multi-site models

When the focus of the research is on multiple-sities discrete-choice random utility
model (RUM) is the most frequently used (Thiene &mghorello, 2008). This type of
model is used for studying changes in the siteatharistics, and also the access value,
and it builds upon substitution interdependencietsvben the sites under analysis. In
the RUM, an individual makes his/her choice betwtensites with regard to a single
choice occasion. It is assumed that such selegibased on a comparison between the
characteristics of alternative sites, including tieel cost to a given site being one of
these characteristics in the TCMs. In these modle¢sjndividuals make their choices
whether and where to recreate (those are, as athdestudies based upon off-site
sampling which makes it feasible to collect prefieeedata for both the current visitors
to given sites and potential visitors).

Assume that on a given choice occasion, a persmnsiders visiting one of | sites
denoted j=1,2,3,...., J, where j=0 stands for staghbome. Additionally each site is
assumed to give the person a site utility. Utilities are assumed to be a function of the
trip cost and site characteristics. A rational widlial chooses the site to visit that offers
him/her the highest utility among all the otheesitn the choice set.

Individual n’s indirect utility from visiting sitg is the sum of deterministic component
Vi (known to both researcher and the individual) eqd an error term accounting for
unobserved factors.

Unj = an +enj
The utility for site i assuming a linear form is:

an = Banj +quj +enj

Where p is a trip cost of reaching gitend g is a vector of characteristics of sjteand
3 are parameters.

Sitek is chosen if:
BoPx +Bdk +& 2PB,p; +B,a; +e;, forall jOJ

The basic idea is that site utility increases wite number/quality of appreciated
attributes of the site. In other words, to captdiféerences in preferences for different
sites, individual characteristics must be interdotih site characteristics.

A rational individual tends to maximize his/herlicyi

Unj = max(Vho, Vnt....., an

Where 4 is the level of utility obtained by not visitingasite.
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To capture differences in participation, the ne-trtility function can be depicted:

Vo = 0iptot 6y

Wherez is a vector of characteristics believed to inflcera person’s propensity for
recreation.

The Conditional Logit Model is used most frequerftly the purpose of the multiple-
site analysis. It can be used giving the restnictmf Independence of Irrelevant
Alternatives (llA). This restriction implies thahe relative odds of choosing between
any two alternatives is independent of changesri@t occur in other alternatives in
the choice set (which in practice may often nothme case). The Nested Logit model
and the Mixed Logit model (or Random Coefficiengitanodel, or Random Parameter
Logit model) by introducing correlation among thte sand no-trip utility error terms
allow for more general patterns of substitutiorthe model and therefore relax the 1A
restriction.

Problematic issues in TCM

Multi-purpose trips

In TCM, the demand for visits to a given site isedained upon travel costs relating to
trip aimed at arrival in the site in question. Aoblem appears, when several sites are
visited during one trip. It is thus interestingkioow how to assign total travel costs to
particular destinations. One of two possible appinea can be used in response to this
problem. First, the respondents may be requestedgign weights to particular travel
destinations thus weighting the cost of reachirg she under valuation, whereas the
second option involves exemption of the individyalssuing their multi-purpose trips,
and assessing the demand function exclusivelyHosd travelling to only the site in
question. The assumption made for the latter cag®ias that the valuation of the
recreation site shows no difference in relationatstatistical individual within both
groups.

One day visits and multi-days visits

The issue pertaining to one day and multi-day visivolves the problem of travel cost
homogeneity. It is preferable not to mix one-dayl anultiple-day trips in the same
analysis (Haab and McConnell, 2002). The analysisnalti-day visits could be
conditional upon both the objective of the study &ne characteristic features of the
group under analysis.. If however, both the redsi¢those who make one-day trips)
and the holiday-makers (multiple-day trips) wilspend to questions on a given site,
thus the components of the travel cost will ditfetween both sub-groups. Three basic
approaches to this issue may be distinguished:

1) The first approach treats holiday-makers as onevdatprs and considers only their
daily travel costs (travel costs connected withrttemporary holiday accommoda-
tion to the site). However this approach probabigarestimates recreational value.
This is because the cost of arrival at the holiddag has been excluded from
analysis. However, the proximity of the recreatsie could be one of the factors
decisive for selection of just this very site.

2) Another approach is the respondents' attempt t@rasseights to the factors
decisive for selection of the holiday site, inchuglithe proximity of such recrea-
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tional areas as e.g. forests or lakes. One coulkker imagine how difficult the
task is to the respondents.

3) The final approach excludes holiday-makers andmassuduring aggregation that
their average valuation of the site is no less @more than that of day-trippers
(Hanley and Spash, 1998).

4.3 Contingent valuation method

What is CVM?

The contingent valuation method (CVM) can value idewspectrum of goods and
services (including their quantitative and/or quadive changes) which are not valued in
a direct way by the market. It can also value libthuse value and the passive value of
these goods and services. This method involvesatialuon hypothetical markets; thus
the declared or stated, but not revealed prefeserdeindividuals, are used for
determining the value of non-market goods and sesvi The essence of the CVM
consists in questionnaire surveying among a sasglécted on random in order to get
to know the individual's opinions on the value ofjigsen good and to infer from the
sample to a larger population. Thus, statementgahfe of nhon-market goods can be
acquired directly just in this way. The name — ouyegnt valuation — refers to a
condition that the valuation will be suitable, pied a scenario is implemented under
which the good is to be delivered. Practical agpionn of this method has already a
more than 40-year history. Originally it was propad®y Davis (1963).

In the beginning, when the method was first usednemists were reluctant towards
the CVM because of its hypothetical nature whiels they claimed - can undermine the
reliability of the results obtained. In their opni on the one hand, a part of the
respondent group, using the hypothetical natuth@imarket presented to them, could
be prone to light-hearted overestimation of theafgrences, since they will not actually
have to pay. However, on the other hand, the naiti@ significant portion of non-
market goods is characteristic of so called pubtimmodities thus suggesting that a
part of the respondents could tend towards "frdengl' and will never reveal their
preferences while awaiting that someone else w#dl to delivery of the good in
guestion, and they could be in no way excluded fcomsumption thereof.

A breakthrough in the attitudes towards CVM camtatesas in 1993, once a report was
published by a special US Governmental Commissppoiated to prepare an opinion
on the assessment method for the losses in Alas&asystem that resulted from the
ecological disaster caused by the Exxon Valdezeaok spill. In this case, concerns
raised by CVM critics over the reliability of thégoproach led the National Oceanic and
Atmospheric Administration (NOAA) to convene a pbokeminent experts co-chaired
by Nobel Prize winners Kenneth Arrow and Rober &dio examine the issue (Carson,
2000). Upon a number of discussions, they prodwucedport, which concluded that
“CV studies can produce estimates reliable enoogbeta starting point for judical or
administrative determination of natural resourcenage — including lost passive-use
value™..” (Arrow et al., 1993). In order to obtain rellabvaluation results by applica-
tion of the CVM, the panel also recommended sonmeciples which have to be met

10 »passive-use value” is another name for "nonuaee”.
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when carrying out such type of survey, includinggse method for construction of the
survey scenario and the subsequent course of dauesre survey.

Thousands of papers and studies have been prododad which deal with contingent
valuation of non-market goods and services. Studigis application of CVM have
been performed in more than 50 countries worldvaidé their results are being used by
governmental agencies and international organizstiGiven more easy way to collect
data, and a wider spectrum of potential non-magaids and services possible for
valuation, the CVM is more popular nowadays tham thethods using the revealed
preferences of individuals.

The valuation measures in CVM

The CVM survey includes the valuation scenario eredvaluation question. Valuation
of non-market goods or services, or their quardityjuality, is being made under this
method by a direct manner — i.e. the respondemimigblves declare the value during
the questionnaire interview. In the CV method,hkiation of a good may be obtained
in a dual way: by means of requesting the respdsderreveal either their willingness
to pay (WTP), or the willingness to accept compaaosgWTA). Valuation in this case
is based upon economic theory and the utility mé&ation under a budget constrain.
Unlike in the case of other methods based uponatesiepreferences CVM answers to
WTP or WTA questions go directly to the theoreticaorrect monetary measures of
utility changes.

Economic theory indicates the contexts in whicluabn questions should be eliciting
WTP or WTA compensation. Asking about WTP for anpiovement (the higher
amount or the higher quality of a non-market goadservice) implies that the
individual is entitled to the existing level as daesking about WTA compensation for a
deterioration. Whereas asking about WTA compensdio a possible improvement
not actually occurring implies an entitlement t@ thigher level, while asking about
WTP to avoid a deterioration implies only an eastitent to the lower level (Perman et
al. 1999).

Table 4.2 An application of WTP or WTA denendinghendirections of
environmental changes
Direction of changes WTP WTA (compensation)
Improvement for the changes to occur for the change not occurring
(an entitlement to the existing  (an entitlement to the higher level
level of non-market good) of non-market good)
Deterioration for the change not to occur for the change occurring
(an entitlement to the existing  (an entitlement to the lower level
level of non-market good) of non-market good)

Source: Adapted from Perman et. al., 1999, table, 1 397

However, an application of WTA questions could Imepeically problematic, since
they tend to cause a substantial number of pratesiers (SEPA, 2006). The protest
problem will be described further in this ChaptBesides, it often happens that the
replies to the WTA question give very high estinsatd the values of non-market
goods, which may (partly) reflect that WTA — in ¢@st to WTP is not limited by any
budget restriction. Having in mind these problemasisues, the NOAA Panan
Contingent Valuation recommends application of WatPer than WTA questions.

56



Review of instruments and valuation methods fortifauictional forest policy

Valuation scenario

In general, a CVM survey (scenario and questioefiahould include the following
parts (Carson, 2000):

a) an introductory section that helps set the gereenalext for the decision to be
made

b) a detailed description of the good to be offerethtorespondent
c) the institutional setting in which the good will peovided
d) the manner in which the good will be paid for

e) amethod by which the survey elicits the resporidgmeferences with respect
to the good

f)  debriefing questions about why respondents answeddin questions the way
that they did

g) asetof questions regarding respondent socio-ecnharacteristics

Description of the good

The survey scenario has to be clear, not too lgngitid realistic, presenting the good to
be valued, and justifying any possible cost tortmeiired by the respondent in a manner
which is eligible and acceptable by him/her. Wharehange in the level of a good is
valued, then this change has to be described rigtvath regard to its direction (e.g.
deterioration of, or improvement in the situatiobyt also has to be "measured”. In
some cases, it is possible to make a quantitategergtion (e.g. enhancement of a
recreational area, as expressed in hectares). Howie presentation of the changes as
expressed solely in physical units is not suffitiexs for instance in case of change in
noise level shown in decibels (dB), a respondeghitribe not aware of the effect which
particular noise levels have on his/her health ftathe of mind. In those cases the
description has to be more qualitative. For exampéious physiological responses
could be assigned to noise arduousness dependomy it particular intensities, e.g.
nervousness, sleeping problems partial loss ofifggaetc. In order to bring closer to
the respondents the valuation of the effects desdrialso photos or other forms of
graphical presentation may be used to this endlbgsierbal descriptions.

When describing a good, a balance has to be ret&iesveen huge number of details,
the listening to which may be boring to responderid too scarce quantity of
information they contain, and which could appeaufficient to him/her in order to

take optimal decisions. The description has touiel information on the occurrence
and characteristic features of the substitutegfergood in question (that is, whether
the good under evaluation is unique at a regiomaional etc. scales, or whether its
closer or farther substitutes are available, andtwithe cost of these substitutes).

The issue, whether the good provision scenario, tiedgood as such, and/or the
changes therein are presented to the individuastouned in an eligible and acceptable
manner, could be checked by asking the responddingstly during the survey.

Comments on the degree of the respondents’ invarmem and their understanding of
the questionnaire could have been expressed alsloebgersons who have carried out
the interviews with respondents. Additionally, irder to verify whether the good was
in a clear manner presented to the respondentgjukstions could be put in the
questionnaire that provide for so called “scopé¢’t&¥here the respondents value both
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the minor and considerably bigger quantities ofgbed in question (e.g. enlargement
of the number of specimens by several, in the fivdent, and by several dozen, in the
second indent), then it means that the survey leas ltonstructed wrongly and the
valuation itself has been insensitive to scope.

Description of the policy, project or program chang of interest.

The survey scenario has to present in apparentenamy potential method for delivery
of the good on the market. The CVM scenario conéhtinclude description of realistic
policy, project or programme, including descriptiohits necessary implementation
conditions. One of such key conditions is that enpéntation of the project will be
launched when the total benefits it generates ektde® costs incurred to implement it.
An element being also essential is a precise desmmi of the qualitative/quantitative
level featuring given non-market good at the momeeat the starting level from which
potential changes are to be introduced. Anotheomapt information is what happens
when the project has not been undertaken, i.ermdtion on the “zero” (status quo)
alternative. It is noteworthy to emphasise her¢ tia “zero” alternative does not mean
that the level of a non-market good in question wilthe future remain unchanged,
since in case of certain environmental goods ttséstieg of a protective programmes
could relate to reduction in the quantity thereof.

Payment and a provision of the good

A choice of the method by which the non-market aabn could be performed under
real conditions, i.e. definition of a payment védiavhich fits the type of survey
scenario assumed, is mostly important when cortstgithe scenario. Examples of the
payment vehicle are the following:

+ Increase in existing or introduction of new char@eg. water fees);

« Increase in existing or introduction of new taxes.g( an ear-marked
environmental tax);

« Increase in prices of market goods that results fgpowing quality/quantity of a
non-market good linked to given market good (eayndp one of characteristics of
the market good);

+ Increase in prices of all market goods;
« Payments for funds.

For a payment vehicle, it is essential that thenpayt frequency (one-off, monthly,
annual payments, etc.) and the duration of theogesver which the payments have to
be made (e.g. for the subsequent 10 years, orebgriti of life) be determined. Also, the
date must be fixed on which levying the paymenttbdse started.

In theory, the payment vehicle should be realistatiable, neutral and enforceable.

However in practice, it is very difficult to findhé payment vehicles meeting the

neutrality condition. For example - mechanisms saglncome taxes or water rates are
clearly- non-neutral and it is relatively commonfited respondents refusing to answer
the valuation question on the grounds that thegaibn principle to paying higher taxes

or water rates, in spite of the fact that the psgabchange is welfare enhancing
(Bateman, 2002).

58



Review of instruments and valuation methods fortifauictional forest policy

These objections may relate to credibility of thsetitutions being held responsible for
implementation of the programmes, and by lackiridp fiaa effective use of the financial

resources collected. As regards the voluntary chersof payment — e.g. voluntary
contributions to environmental funds, such mechmasisire not recommended, since,
where this is the case, the respondents couldsteellated towards “free riding” types

of behaviour and hence they will tend towards lomgetheir valuations.

Table 4.3 Main elicitation formats in CVM studies

Elicitation format Some stylized facts

Open-ended Large number of zero responses, few small positive
responses

Bidding game Final estimate shows dependence on starting point
used

Payment card Weak dependence of estimate on amounts used in the
card

Single-bounded dichotomous choice Population WTP estimates typically higher than pthe
formats

Double-bounded dichotomous choice The two responses do not correspond to the same
underlying WTP distribution

Source: SEPA, 2006, table 11, p.63.

Protests

All respondents should be asked why they gave #heation responses they did. That
refers to both the respondents who revealed pesiWP and those which declared
zero WTP. In the former case, one has to makewhether the respondents “bought”
the good which the researchers wished to “selithem when constructing the survey
scenario. The latter case includes checking theve®which underpin the refusal to

pay for the good offered. The respondents couldadedheir zero WTP not because
they do not appreciate the non-market good in guesbut because they have the
opportunity to express in that way their oppositagainst the survey scenario on e.g.
the aesthetical reasons or they could consided#seribed program unrealistic. The
respondents could also protest against the paywedntle applied, since they do not
trust the institution as proposed within it and tinethod it allocates the monetary
resources. The reasons for opposition could afsv te the social justice criterion. For

instance, they might consider that since they docaase any environmental pollution,
they feel no motivation to participate in enviromta improvement programmes. The
protesting individuals, where socio-economic chimstics do not differ essentially

from those of “non-protesting” group, are typicadlycluded from the analysis aimed at
calculating the welfare estimates.

Data collection methods

Data being used to value non-market goods in the <Iiwey originate from
questionnaires. Various methods for carrying oatdhestionnaire surveys are applied,
depending upon the measures used (e.g. traditjpagadr-and-pencil interviewing, or
web-questionnaires), and the degree of the interrie contact with respondent (direct
— face-to-face interview, or indirect contact, ewhen respondent receives the
guestionnaire by post or answers questions aslkettMphone).
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Table 4.4 Survey modes and degree of contact efihondents
Degree of contact High data collector involvement Low data colledtorolvement
with respondent Paper Computer Paper Computer
Direct Face-to-face Computer- Diary Computer-
(paper-and-pencil assisted assisted self-
interviewing) personal interviewing
interviewing
Indirect Telephone Computer- Mail, fax, Touch-tone data
(paper-and-pencil assisted e-mail entry, e-mail _
interviewing) f[elephon(_a survey, We_b, disk
interviewing by mail, voice
recognition entry

Source: SEPA, 2006, table 9, p. 33.

Each of the inquiry methods has both strengthsweeaknesses. Face-to-face interviews
provide the respondent with the opportunity to watéd the survey scenario in the
best possible way, since where it is the caseascniption may be supplemented by
visuals such as photos, maps, diagrams, etc. Baeee interviews also result in the
highest percentage of answers to be given by tbepgof respondent among the
surveyed sample. On the other hand, it has to letgub out that the face-to-face
interviews are relatively expensive when compacedrt inquiry made in a direct way.
The presence of the interviewer might result inség&adue to phenomena such as a
tendency that respondents give answers that thisgveewill please the interviewer.
Telephone interviews and questionnaires distribiiggbost, although less costly than
the face-to-face interviews, typically have lowasponse rates. The persons who
decided to take part in such surveys may appearepoésentative of the total sample,
since they might be deeper involved in the issuesgnted than the other persons
within the sampled group (called self-selectioreets).

Pre-testing

Pre-testing is an indispensable stage when carmirigvaluation by the CV method.
Pre-testing is performed on small respondent groampd is aimed principally at
provision of information in framing and designing® study and questionnaire survey.
Pre-testing serves for elicitation of the responsleattitudes towards the good under
valuation, checking whether this good is well démd by the scenario, finding the
forms of payment preferable by respondents, i.ethdr they are willing to pay for the
good in question, and how much would they be wgllia pay. Pre-testing is carried out
as a rule in two stages: in form of the focus gep@md then as the pilot surveys.

The focus group testing is carried out by a moderah 2 to 10 people groups. The
respondents participating discuss the issues wiglette to both the good being valued
and the method proposed for its delivery. One-te-orterviews, is however rather

seldom used, and could be consider alternativieeddcus groups. Verbal protocols are
another form applied instead the focus groups, &liee respondents read aloudl the
survey scenario and give their oral answers, inalydny comments and thoughts they
had in the course of this task.

The pilot surveys are carried out on bigger grabps those in the focus group surveys.
They are as a rule groups of 25 to 100 people. 8laos the "trial" groups for testing
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the questionnaire. The pilot surveys serve the gaef fine-tuning the questionnaire
and sometimes they are used to train the intervewe

WTP elicitation formats

In the CV surveys, asking the questions about éspandents’ WTP (or WTA) for a
given good may be done in several ways. Selectioth@® question format may be
decisive for the results to be obtained. Howevearmnen of these ways could be
recommended as the best one at the present statee cdrt. They all have their
advantages and disadvantages.

In the beginning, so called open question formas wsed when querying the WTP in
CVM surveys, i.e. respondents were simply asked timaximum WTP as a single
number response. At present, a tendency to dedssstob type of question formats has
been noted. All other elicitation formats involvenetary amounts that the respondent
is asked to consider. Their advantage is that taoseloser to the market choices which
the respondents encounter everyday. Some of tlwes®ats provide for respondent's
choice of his/her WTP from various amounts propdgeyment card). In other cases,
the respondent has only one amount to considerhnehée/she will be, or will not be,
willing to pay (closed-ended questions, "yes”/’raexiswers). The amount (the “bid”) is
varied among different respondents, which meansréspondents’ “yes”/’no” answers
together give information on WTP distribution (SERA06).

Estimating welfare measure in CV

Both parametric and non-parametric methods maydeel to estimate the value of a
good in CV surveys. The latter ones involve maitilg calculation of the mean or
median WTP (or WTA) value. The mean value is theenamlequate measure in view of
economic theory, as a cardinal measure of utihy individuals derive from the non-
market good. It traditionally applies for cost-b&hanalysis. The median, on the other
hand (that represents the price for which the gibaof the bid rejections equals 0.5)
is not so sensitive as the mean to the very higgsrevhich could be suggested by a
small respondent group. Additionally, while basedtbe closed question survey and
the acceptance or rejection of the bid proposesintbdian corresponds to the amount
of money which a one-person-one-vote system wollddate to the policy or public
good. Simplicity is an evident advantage of the -parametric approach. Mean and
median can be calculated from raw data without ragsy any distribution for the
unobserved component of preferences. The calcolaiam be made without resort to
computers (Haab and McConnell, 2002). For examiple,mean from a CV survey
using the open ended format is a non-parametnmatd, as it is the sum of max WTP
across the sample divided by the number of respusade

However, there are situations where it is desirdblestimate the relations between
WTP and other variables, e.g. the socio-economacaaiteristics of respondents, or the
characteristics of a good, the value of which hasbé assessed. For example, a
knowledge of such relations is necessary when we weextrapolate our results to the
general public. The non-parametric approach alloi® surveying such
interdependencies to only limited scope. The rélpasametric models better fits such
cases. This approach involves the estimation a-eafied valuation function as a way
of relating the respondents’ answer to the valmatjoestion to various explanatory
variables. The shape of valuation function depemnisinter alia, the framing of the
valuation question (SEPA, 2006).
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Problem areas associated with CVM

The CV surveys are sensitive to biases which résait a conditional survey scenario.
The problem emerges when these biases are of ststamature and lead to systematic
overestimation or underestimation of the real vallia non-market good. Several major
types of systematic biases could be distinguishizshiey and Spash, 1998):

1) Strategic bias — occurs primarily in two sitoas. The first appears when the
respondents underestimate the value of non-madad ghile being aware that it is a
public good and nobody would be excluded from d@asumption once it is provided.

On the other hand, where the respondents are amt/about hypothetical nature of the
questionnaire, they would overestimate the valistesyatically in their answers. The
likelihood of the occurrence of strategic bias rayreduced by means of application of
the following procedure:

« remove all outliers (those who declare non-propoelly high WTP when
compared to other participants to the survey qgremsentage of income)

+ stress that payment by others is guaranteed
+ conceal other’s bids

+ make the nonmarket good change dependent on théthad is, prevent the
respondents from taking the change automaticaltthéoming irrespective of
their bids) (Mitchell and Carson, 1989).

2) Design bias — could relate to choice of paymatticle. As mentioned above, the
respondents could declare a lower WTP reflectingrtheluctance to the payment
vehicle proposed. Information on whether the paymeethod is neutral to the
respondents may be obtained from pre-testing. Tdréirgy point bias is another one in
this group. In bidding games, the starting poinegito respondents can influence the
final bid given. Application of other elicitatiorofmats brings about a solution. The
misspecification bias is the last one in this gromccurs when the respondent does
not understand the scenario as researcher intetdse understood. And again, pre-
testing is helpful to avoid this bias.

3) Mental account bias — appears, e.g. when tiponelents declare a given amount of
money to an environmental good that at the same timay are in position to spend for

the whole protection of the environment, and henlcey do not consider any other

options of expenses in their decisions, becauske sptons have not been considered
also in the research scenario. Where it is the, aageo-stage valuation could bring

about solution, i.e. wider-context question is askist, and then another one about the
good as itself follows.

4.4 Choice experiments

What is CM/CE?

Application of the choice experiment (CE) methathrfied also the contingent choice
method, stated choice method, or attribute-basethadg provides for eliciting the
consumer preferences by means of their participaitioa survey containing hypo-
thetical choice sets. CE allows to model consumersferences, provides an insight
into which attributes consumers see the most inaparBased on these, a researcher is
able to model demand and predict welfare or maskeire changes resulting from
implementing a policy. In particular, the choicepeximent method provides for

62



Review of instruments and valuation methods fortifauictional forest policy

modelling of the utility function, hence, the forlmdescription of interdependencies
between the features of the alternatives availabléhe consumer and the socio-
demographic variables which are specific for him/loe the one hand, and the choices
made by the consumer and the utility (satisfactih)ch the choices (or choice set)
could generate, on the other hand.

A choice setalways appears when the consumer is confronteld mire than one
alternative. Those could be both the simple, everyday choiees] the serious
decisions which involve multi-year consequencese Thoice experiment method
consists in presenting to the consumers the raspicprepared, hypothetical choices.
The choices they make provide and insight into rth@ieferences. The choice
experiment method consists in that each of theratres may be precisely and fully
described by means of a number aftributes. These attributes may be any
characteristic of the goods or situations which tdomsumers have chosen. Hence,
particular alternatives could differentiate eachheot by levels of the attributes.
Irrespective of whether the alternatives concem dhoice of goods, services, or any
other situations (hereafter "the goods") which douhpact the consumer, his/her
decisions reveal the importance which particulaénbattes of the goods feature by to
satisfy (i.e. provide usefulness to) the consurfgrce having in place a respectively
abundant collection of such information, the use#gk function of typical consumer
may be outlined, the significance of particularrilatites may be specified, the
combinations of the attribute levels being mosthsicable to consumer may be
estimated, and also the choices which the consam#d make, may be predicted.

In practice, the choice experiment method appedrsraely simple and flexible thanks
to hypothetical nature of the choices being presktd the consumers. Therefore, it has
been continuously more commonly applied in econpmmtarketing, transport,
environmental, health protection, and other studiékere a researcher is interested in
choices being made by consumers (or any otheliem)tihe choice experiment method
can be applied to identify and analyse the factdngch have influenced the choices.
The most frequent applications of this method idelthe simulation of the effects of
changes in the levels of certain attributes, tHeutation of the final substitution rates
between the attributes, the estimation of theiue@alwhen one of the attributes (e.qg.
cost) is measured by monetary units, and the madedf the usefulness function.

The research carried out by the choice experimethod are as a rule being performed
in form of questionnaire survey where those questioare asked to make certain
choices. Therefore, the questioning must meet abeurof requirements in order to
secure that the conclusions to be drawn up thereap® representative and significant.
Moreover, given the hypothetic nature of the choss#s being presented to the
respondents, the questionnaires must be so destgaedhe information provided by
the respondents minimise any difference betweenatisvers obtained to hypothetic
questions, and the behaviour the consumers wowe assumed under real choice sets.
This requires that the survey be prepared followmgspecific methodology -
application of the technique which cause that g#spondents’' answers are significant.
The outlay of the choice sets, including the chadternative's attributes and their
levels, as presented to the respondents is edstortithe final survey result. Often,
several or a dozen of the alternatives have tohosen from the infinity of potential
ones that the respondent could be in position tmsh only those adequate which will
include the most possible information on his/he&f@rences. Finally, the data collected
by the choice experiment method is subject to stteéil analysis. A lot of statistical
tools are available which provide for obtainingamhation interesting to researcher.
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Selection of a proper model for analysis of datgquaed under survey is also of
essential importance for general methodologicalembness of the survey.

CE in practice

The survey by the choice experiment method may rcamg group of consumers. The
features of the population in question are usudtly focus of researcher, since
definition of the population has to be the primatgp when designing a survey. Where
the features of a specific good are consideredetlfigr instance, its users or the
individuals bearing the cost of its acquisition kcbbbe the populations (while these
groups are not necessarily the same ones).

The population subject to survey is, as a rule,namerous that surveying all its
members is unfeasible. That causes the need teysngva respective sample of this
population the will represent is as the whole. Fribria statistical point of view, this
involves the need to provide for, firstly, avoidiagy burden which could affect the
results (i.e. the survey results to be generatea @presentative sample have to be free
of any burden in relation to such results which ldolbe obtained in case when the
whole population undergoes surveying); and secorldé/sample has to be so selected
that the variance be minimised (that will provide the results sufficiently precise
enough in relation to the real features which cttarése the population). Apart form the
sampling error, i.e. that eventually resulting fréme fact that just the sample, but not
the whole population is surveyed, yet the non-raspaerror could be generated on the
grounds that certain respondents selected to guéasgi have not participated (e.g. due
to their refusal or unavailability).

Two basic - non-probabilistic and probabilisticangpling methods are practiced. Those
in the former group are easier and cheaper, angl dhe particularly useful for the
preliminary survey or that aimed at elicitationcefrtain general interdependencies. The
probabilistic sampling methods are usually appliedases where the higher accuracy
of the results is required. Its benefits include tpportunity to use statistics for the
purpose of setting out the features of the estirsatdtained upon the sample, the
design of the credibility intervals, as well as tlwerection of the non-response error and
the sample-selection bias.

The non-probabilistic sampling methods includedbevenience samples which are the
least accurate, but the most easily available. Sushmple is taken on a random basis
and hence without any control over the process edecting the participants to
guestioning. A questionnaire survey carried by #ortutamong students may be
exemplification of such type of sampling, wheredxpects that the conclusions to be
drawn be characteristic for all students of theversity, or at the country scale. The
judgement sample, named also the purposive sawqlégd provide for slightly higher
accuracy where the respondents are so selectedhihatwould represent the major
groups of the population covered by the surveyalyinby the quota sampling method,
the participants to the survey are so controlledthmsy researchers that the sample
includes definite proportions of particular typdsrespondents, by their characteristic
features (e.g. sex, age, income, provenience, etc.)

Among the probabilistic methods, the random sangphirethod is the simplest one by
which the identical likelihood to participate invgn survey is attributed to every
member of the population. Under another method,st&tified sampling, the target
population is divided into non-overlapping subgmupach of them being called a
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stratum, and respectively - two or more subgroupsnamed strata. (With known size

of each stratum, the strata may differ by speddatures.). Then, a random sample is
taken from each stratum. For the proportionatetiBti@ion, the sample size of each

stratum is proportionate to the population sizeéhi$ stratum. This means that each
stratum has the same sampling fraction (while stmapling fraction is the proportion of

a population to be included in a sample; and thepsiag fraction is equal to the sample

size divided by the total population size). For thisproportionate stratification, the

sample size of each stratum does not have to hmgionate to the population size of

the stratum. This means that two or more stratbhaite different sampling fractions.

The results obtained on each of the samples arerdspectively weighted in order to
provide for drawing the conclusions concerning Wiele population. Finally, among
the probabilistic methods, the cluster samplingpi®e mentioned here that consists in
preliminary stratification of the population, andehb one stratum is selected on a
random basis for surveying all the representatigésthis stratum by use of a
questionnaire.

Several ways are possible when conducting the igmestire survey by the choice
experiment method. Those mostly often applied omedude distribution of
guestionnaires by post, telephone interviews, fadace interviews, group interviews
and publishing the questionnaires on the InterBech of these methods has some
advantages and disadvantages. Application of eitiethod influences the size of the
measurement error (due to receiving the variousgmeage of the sample-selection bias,
the researcher's influence on the results et@)cdist of questioning, the opportunity to
use additional materials and the quantity of daféected. The face-to-face interviews
are considered the most reliable (and suggestethdyNOAA Panel; Arrow et al.
1993), but also the most costly ones, and are rewnded for carrying out at the
respondent’'s place or in the research centres. Whelan the Internet-published
questionnaires are considered the most difficulthwiegard to the feasibility of
controlling the sample, but those are mostly céfgietve, instead. Selection of each of
the questionnaire implementation method inseparablyplves the balance to be
retained between its particular features, on ome& hand the need to its adjustment to
the research objective, on the other hand.

The choice of the method for sample selection amgleémentation of the questionnaires
influences the minimum sample size, the choice dficiv has always been a
compromise between the survey cost and the accuin@cgof. The final sample size
depends upon the quantity and the size of the ptipalstrata, for which the estimation
of the results is to be known, the required esiiomaaccuracy (the maximum tolerance
credibility interval), and the differentiation dfié population under survey with regard
to the features being surveyed. The statisticahous are available which depending
upon those parameters provide for setting out timenmam sample size as necessary to
achieve the specific research objectives. The Baaiple size applied in a survey has to
take due account of the answers which (e.g. wheonplete) do not fit the purpose of
the further analysis, or are non-responding, oisarealled opponents' answers.

In the valuation research, the most frequently entered sample sizes for the
contingent valuation method reach 250-500 for ofmemat questions and 500-1,000
for closed format questions. When surveying by ¢heice experiment method, the
sample size could be lesser, since the more infimmaan be elicited from single
respondent and he/she may be yet invited to takerpa more than one choice set.
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The way by which the questionnaires are prepareaf isssential importance for the
guality of data collected. Well designed questiorenahould present in a manner clear,
concise and eligible to respondent all the relewmpects related to the choice. As the
surveys show, the sole manner by which the questiare formulated in the
questionnaire influences the answers provided byréispondents. Therefore, both the
phrasing of the question and the vocabulary usedamuestionnaires has to be applied
intentionally to secure the maximum objective resm@odata. Also, such aspects are
essential as formulation of questions in an operclosed form, avoiding double
questions, optimum form of questions on the respotisl activity in the past, etc. The
issues of the optimum formulation of questions ulegfionnaires are broadly addressed
in literature (Sudman and Bradburn 1982; Sheats®®p; Converse and Presser 1986).

Finally, the outlay of the questionnaire and seguenof questions is important. The
most intimate questions are usually placed at tite & the sequence with the aim to
avoid the risk that the interview could be desistéavhen filling in the questionnaire.
However, such initial questions involving the basiformation which could make the
respondent further interested and introduced iht gurvey issues are place at the
beginning. Placing the choice set which is the msseand culmination of the
guestionnaire must be preceded by delivery ofrdirmation required to this end, so
that the choices being made by the respondenudreffawareness and significance an
that the respondents could understand the choican se manner stemming form the
researcher's intention. In order to keep the redpainconcentrated and interested, the
longer portions of the information presented havbd diversified with extra- questions
(or even quizzes) and presentation of supplementaggerials, such as photos,
diagrams, etc.

Preparation of the final version of a questionndirat will meet the goal assumed by
the researcher is a time-consuming process. Thiedause the qualitative analysis has
to be preformed with regard to testing various sohs on particular stages of its
designing. The analysis is usually being carrietl iauform of one-on-one surveys
and/or verbal protocols with respondents. Finalych multi-stage process of refining
the questionnaires will provide for obtaining tlesults as required. Carrying out pilot
guestionnaire survey, hence proven final versiothefquestionnaires on a sample sized
lesser than the target sample, is also a practiee applied, for instance to verify the
correctness of the thresholds assumed for thedlgsestions. The questioning phase,
as itself, is only the final stage of this process.

A broader discussion of the issues pertaining ®gméng the questionnaires and their
application in carrying out research by the chagperiment method may be found at
Bateman et al. (2004), Champ (2004), Champ and M@e807), and Dillman et al.
(2008).

Incentive compatibility and survey design for the boice experiment method

The research mechanism is considered correct mstef motivation if its principles
provide that participants are stimulated by th@eesive incentives which cause them to
reveal their real preferences, being yet compl&esigning a motivation-correct
guestionnaire or laboratory testing aimed at @imn the respondents' willingness to
pay for certain goods is theoretically possiblewbeer designing it for the choices
including two or more alternatives brings aboubtdf difficulties, or even becomes
unfeasible. While some studies show that undeairecircumstances the absence of the
motivation correctness that is caused by, intea, alne hypothetical nature of the
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questions asked, must not be any relevant probiemppses however an essential
objection against carrying out surveys by the ahagperiment method. The basic
implications are discussed below which relate ® éptimum design of the research
scenarios for the choice experiment method, agdeghe provision of the motivation
correctness.

When carrying out a survey by the choice experimegthod, the hypothetical bias and
the free riding effect are the factors primarilyfluencing the authenticity of the
respondents' answers. The former effect causesgiliah the hypothetical nature of the
questions asked; the respondent could give oth®wvexs, than he/she would when the
choices made by him/her would have caused theeféadts. The consequence of the
latter is that the respondent while believing tingt goods will be in any case delivered
is motivated rather to reducing in the answerdbiswillingness to pay for these goods.
In practice, it can be hardly resolved which ofstheesults has the stronger impact.
Hopefully, there are the methods which provide rffanimising the impacts of these
effects on the answers being given by the respdad@arson and Groves 2007).

Fixing the payment method is the basic way to misenthe free riding effect, where, in

case when a project is to be implemented or thelgdelivered which all the users or
all members of a given group will be obliged to fary irrespective of the answers they
have given. An increase in a commonly levied taxfiftancing the provision of certain

public good is the exemplification of such a formpayment. Unfortunately, some

common forms of payment involve certain level ofuctance on part of those

participants which could consider them unfair aeiad other negative emotions towards
them, as reflected in the answers they have given.

Designing the survey that enables for eliminatidntiee burden imposed by the
hypothetical nature of the choices being presetdembnsumers is yet a more complex
challenge. It appears that in the most cases tym@othesised" burden cannot be entirely
eliminated. Nevertheless, as the studies showinipsct in case of the respectively
designed surveys could be made insignificant. Twasid methods to minimise the
"hypothesised” burden include a priori calibratiwinthe research instrument, and ex
post statistical calibration of the results obtdine

The first of these methods consists primarily intagle choice of the phrases and
instructions being used in surveying. As the stsidiBow, depending on the survey
entourage, the results could more or less devrate the decisions being, in reality,
made by the respondents under the same circumstakbiedortunately, it is very
difficult to asses a priori what type of entourag@#l cause that the impact of the
"hypothesised” burden be minimised. Therefore,dinveys performed by the choice
experiment method are as a rule conducted in cafrgetime-consuming process of
testing and refining the research instrument. Tih@oe of suitable phrasing is made
primarily upon the focus research, verbal protggoilst surveys and laboratory tests all
enable for making comparisons of the answers ttmgtical questions against those
received in result of the motivation-correct meabans feasible to apply only at the
laboratory scale (such as e.g. Vickrey auction, v&seClarke mechanism, BDM
procedure, etc.). Interesting effects stem, amootgrs, from making the respondents
informed on the problems which occur in case of tgjority of them as regards
overestimating their willingness to pay (cheap )tatkiterated reminding them about
their budgetary limitations, and enabling them éspond while being aware of the
credibility interval provided, which they attachdaa answer.
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Statistical calibration is another method to cartbe "hypothesised” burden. It assumes
that the results obtained from the respondentsigdectrue information, being however
affected by such burden. The issue in questionisnthen in evaluation of the burden
function which would provide for such a correctiohthe answers received that they
could better reflect the true respondents' prefmen Again, this method requires
additional testing, in particular, the applicatiohlaboratory tests in order to compare
the answers received with those obtained undey fidirect motivation mechanisms.
The credibility interval, as determined by the @sgents that relates to the answer they
provide, is an essential predictor of the degrehef'hypothesised” burden.

One necessary precondition underpinning the matinatorrectness of eliciting the
preferences is that the participants thereto berinoed that the final results of these
preferences are significant for their usefulness: &ample, if a participant to a
questionnaire survey believes that his/her behaviofluences implementation of a
specific alternative, while implementation of thisernative is of importance for his/her
wellbeing, such participant will be adequately mated to give true answer. So called
epsilon-truthfulness is a slightly more powerfuldatme more frequently encountered
assumption under which, if a respondent sheers rtsvandifference towards both
laying and truthfulness, he/she will choose theeta(i.e. true) option. However,
pertinence of the grounds for this assumption stifhains an open research question
(Harrison 2007).

Well designed survey has to make the respondenvirumed that: (1) the survey
objective is of importance from the social pointwviéw and that the effects of this
survey influence wellbeing of a population (i.ee tbffects being either decisive for
implementation of a specific project, or at leagt| provide a supportive output); (2)
the respondent's answers are significant for thipubwof the survey performed (the
respondent have to consider positive the likelihobtdim/her being a decisive voter);
(3) the vote of a respondent when drawn by losgeatial for representativeness of the
population segment he/she represents (while beisgential especially in a
guestionnaire survey when encouraging the respondgrarticipate to questioning, and
when aiming at enhancement of the response ratg)thé respondent's answers be
anonymous.

Also, the quantity, the quality of and the method dielivering information about the
scenario, the choice set, the attributes and tbegls are of special importance for the
results to be produced by the survey carried ouhbychoice experiment method, since
the respondents will give answers based primanilthe aforementioned information
types. If the answers to be provided are to beifstgnt, one has to make sure that the
bulk of indispensable information has been respelti accepted, understood and
processed by the respondent. However, too hugemiafion quantity or to lengthily
survey duration may be boring, and this, in turmild have led to raising objections
against the reliability of the results produced.nki the optimum quantity of
information and its delivery method have been iasaply linked to the preliminary
survey and the iterated refining of the researstriimment (Mathews et al. 2007).

The opportunity to address a wide spectrum of nedeots is an essential feature of
surveying by the choice experiment method. Henoe, ltas to be aware that in many
cases also those will be among the respondentshate neither university education
nor technical knowledge. Therefore, the languagdiegh in designing the question-
naires, the manner of phrasing information includedrein and the assumptions
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concerning the preliminary information have to lalored to the context of the
research.

The adequacy of information being delivered to oesients is an essential issue. It
must be not only eligible by them (i.e. expressed simple way), but also conforming
to the current state-of-art and reliable, sincetln basis of just this information the
respondents will make their choices first and fassinlIf the information included in
the survey distorts the truth, the survey resuilisnet adhere to the reality.

The method for, the quantity and quality of theomfation provided play hence an
essential role in surveys carried out by the cheiggeriment method. Unfortunately,
one can hardly decide a priori on the way to maigline information. Therefore, again
the importance of testing and refining the instrabfeas to be emphasised. The analysis
of the rationale of the respondents’ answers is re¢éhod to verify whether the
information was adequately provided by them. Thég/rbe done by means of verifying
the monotonousness of their preferences (the highrets of desirable attributes of the
goods should be preferred over the lower onesj; ttansitivity (where the consumer
preferred A in relation to B and B over C, thanshe/ should prefer A more than C),
and stability (i.e. the respondents' preferencesilshnot vary over the duration time of
an individual survey).

Designing the choice set

Performing research by the choice experiment meitaalves a series of variants. The
most popular ones include: the discrete choice avttex respondents are asked to chose
mostly preferred alternative from a set of two ooren alternatives differing in the
attribute levels of the goods; the contingent ragkivhere the respondents are asked to
line up the alternatives from the most to the lgasferred ones; and the contingent
rating where the respondents are additionally askegecify, how much do they prefer
a given alternative, pursuant to a synthetic, t@@le. Irrespective of the methodo-
logy variant used, the respondents' choices undstajtstical analysis which enables
for determination of the form and parameters of ukefulness function matching the
best the choices observed. Drawing up the consuifoertheir sub-groups’) usefulness
function provides a widespread field for the furtl@nalysis, since that enables for
reading out: the attributes which are relativelysineelevant, the variability of the
consumers' usefulness stemming from change in ldnets, or whether the individual
attributes and their levels are mutually interrediatas well as what are the effects of the
respondents' choices made upon their individuabsdemographic features.

Likewise in case of the contingent valuation methited choice experiment method
uses certain scenario introducing the respondéottive choice which has to be made,
and therefore it requires prior careful planningsting and implementation aimed at
delivery of correct results. Nevertheless, singg mhethod requires that the respondents
make a relative comparison of the alternativesieat$ expressing the acceptance for
only one scenario, the contingent valuation methoavides for considerably higher
flexibility of making conclusions based upon theuks obtained.

Undoubted advantages of the choice experiment rddtiude that it enables setting
out both the effect of the hypothetical changeartain attributes of the goods, as the
whole, and their specific constituent componentsrddver, it is believed that many
respondents consider the situation in which theyehthe opportunity to declare their
preferences on relative basis, e.g. choosing th& preferable alternative, as the easier
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one, and the more comfortable and natural, tharo#tmr direct setting out the value of
the goods in monetary units.

Research based upon the contingent valuation metbqdires rather not mostly
detailed description of a single scenario, undeickvithe changes in characteristics of
analysed goods are proposed in a comprehensiveemdout a description of many
choices possible which differ mutually by partiguétributes. This approach applies
various and carefully designed series of changdakdrfeatures to be presented to the
respondent when asking him/her to make a choica pfeferable set. Therefore, the
choice experiment method requires precision artlehttributes, the changes of which
have to describe a new situation.

The fundamentals of the choice experiment methagisbin that each good could be
characterised by means of respective chosen sefidhe attributes describing it
(Lancaster 1966). That has to be started from ifyemg the series of all essential
attributes (including manipulated variables, fasfondependent variables, explanatory
variables) and then their number has to be conftneshly such ones which could be
considered in parallel, at the same time, by ama@eerespondent. Then, an adequate
mode of quantification has to be identified for leawf the attributes that means a
functional unit which enables for their descriptidine attribute levels (or factor levels,
treatments) may be described by both their physighiles (e.g. weight — in kilograms,
cost — in monetary units), or descriptive valueg.(eomfort — in a descriptive or score
scale). Now, recalling the survey objective a defimumbers of the attribute levels
have to be identified, by which the various varsaot the goods will be presented to the
respondents.

Further, the experimental design is to be develogdwe choice presented to the
respondent consists of several alternatives whrehdascribed by means of various
attributes (i.e. their levels). The number of altgives in single choice set may differ,
as a rule between 2 (i.e. paired comparison) teirke the respondent could hardly
compare a higher number of them at once (BatsdllLaviere 1991). Principally, the
number of 2 or 3 alternatives is sufficient enotigldescribe the status quo and various
opportunities to change. The choice design consistseation of so called treatment
combinations, or profiles which could provide alt&tives to the choice (or sets
thereof).

The process of matching the levels of attributedeunparticular alternative to be

presented in the survey, as well as the sets e@fnaltive to be presented for one choice
set is merely complicated. This is because theareBer's goal is to find an optimum

between the highest possible quantity of infornmatiathered on a single choice set
(therefore, the alternatives have to present plyssibse usefulness values), and the
least possible variance of the parametric estimbh&esg obtained (since, when the

alternatives are mutually too close with regarthtgr usefulness, then they could cause
that the respondents will be not in position tceselapparently the best one, or will

make their choices on a random basis, or refudecipation to the survey, at all).

The full factorial design is the simplest method &tesigning the choice set, under
which the alternatives created feature by all gdestombinations of all the attribute
levels. However, this method features by two magjliisadvantages. First, it is
ineffective, since a part of the alternatives predan that way would be never chosen
by the respondents, whereas, in turn, the othes oaeld be always chosen, and that is
the reason why a part of the choice set does motia the information which could be
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of use for the further modelling. Second, alreadtyr weveral attributes at several levels,
the quantity of all possible combinations considgraexceeds the number of the
alternatives which could be presented to the respats.

Having said the above, only certain possible cowmtins of the attribute levels fit the
selection needs of the survey, and they are bémad)yf chosen. Such type of design is
called fractional design. The choice of certain borations of the attribute levels must
however feature by adequate statistical charatiteyjsas indispensable for the further
development of the model and estimation of its patars (e.g. the parameters which
reflect the significance of particular attributevéés in the consumer usefulness
function). To this end, the orthogonal factorialsigm is the method applied most
frequently nowadays. The essence of this methodistsnin noncolinear occurrence of
the changes in particular attribute levels undeious alternatives, hence the analysis of
various alternatives provides for independent egtion of the influence of each of
them on the consumer choice.

Application of the orthogonal factorial design elesbto reduce to a dozen or several
dozens the number of alternatives used for surgeytowever, it has to be noted that
many options of the orthogonal factorial desigrsexthat could yet mutually differ in
their effectiveness. The comparison of the effeetass is possible thanks to so called
effective partial design, which encompasses a gieip of approaches to designing
the choice sets those while using the more or pessise expectations concerning the
form and parameters of the usefulness functionlerfaba priori creation of the choice
sets which are capable of maximising so called D,CAand S effectiveness types;
while, with the D-effectiveness, the matrix detamamt of the model parameters
variances and co-variances matrix is minimisedcéeso are also the variances and co-
variances of the parameters; with the A-effectigsndhe trace of the variance-co-
variance matrix is minimised, hence so are alsovHreance parameters); with the C-
effectiveness, the variance of specific paramesensinimised, being usually those used
to setting out the marginal rate of substitutioa,,ifor instance, the willingness to pay
for a specific attribute level; and finally, withe S-effectiveness, the sample size is
minimised that enables for obtaining specific statal features of the parameters, or
any mix thereof. While this approach theoreticaligvides for reduction of the number
of observations (or increase in the quality of @stimations obtained), it inseparably
links to certain assumptions concerning the fornd garameters of the usefulness
function that as a rule are unknown prior to comairapthe survey.

Application of several subsequent sets of choigeafgingle respondent is the factor
which distinguishes between the choice experimerthod and the contingent
valuation method. And it is not necessary thatritmnber of the choice set presented to
single respondent be equal to the total numbehefsets of choice prepared. In case
when the lesser number the choice set is presetitedlocking the design is applied
(i.e. blocking the choice sets) in order to aggteglaem into packages, so that only one
package be presented to individual respondent. @ecehoice design is complete, the
survey scenario can be developed to provide "casmmghe design, and then the model
will be estimated, once collection of data is costel

4.5 Other valuation methods

In addition to the three primary valuation methatiscussed above, there are three
methods that are less frequently used to valuetingdmer forest benefits: (1) The
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hedonic method, (2) The damage cost methods, gnth@ replacement cost method.
We will briefly review these methods below, andpde a few examples.

The hedonic method

The hedonic method (HM) is a revealed preferencéhogewhich uses information
about prices of goods people buy to infer the nmaigvalue of different characteristics
or attributes of that good. Typically, a good cetsiof many attributes the consumer
values when purchasing that good. If two goodsediffinly along one dimension, for
example two cars that have similar sizes, colodesjgns etc, except for the power of
the engine, the price difference between the twargaan be assumed to be due to the
difference in that particular characteristic. Givdata of market prices of tradable goods
which has variation in prices and types of char&ties we are interested in, the
marginal values of each characteristic can be ddri%o, why would this approach be
relevant for valuing NTFBs?

The HM has been used in many areas of consumearobsebut importantly in
environmental economics in two main areas: (1) WMauenvironmental amenities
based on price data for houses; (2) Valuing risksed on wage differentials between
safe and more risky jobs, to derive a measure &buevof statistical life. The latter
measure is typically used in cost-benefit analysisank policy interventions that save
(statistical) lives, e.g. improved road standards.

The first application, using property market dasehased on the simple idea above that
the price of a house can be explained by (1) Cheniatics of the house itself and its lot
(number of rooms, size, number of bedrooms, flao); g2) Characteristics of the
neighbourhood (e.g. quality of schools, level am&, environmental health etc); (3)
Characteristics of the property’s location, e.gpqimity to a recreational area. Some of
the characteristics can be called “environmentaraties” and will have implicit prices
valued by people through the market for properties.

Many types of amenities can be valued, such asenais pollution, odour, views,
proximity to forests and green space (e.g. parks) ldM has been used both for
recreational properties and for urban propertidee HM involves collecting a fairly
extensive dataset of public records of house prigasich typically includes the
variables describing the house characteristics)s Tataset is then coupled with
statistics and sometimes GIS data on the attribateseighbourhoods and environ-
mental quality and amenity data — that often halset@rudely proxied. In comparison
with the stated preference methods (CV and CE)Tadsl, HM can be laborious and
expensive.

Given sufficient data on house prices and the atesnand characteristics explaining
the market prices, implicit amenity prices can leewed using statistical methods. An
important condition making this possible is tha ttata contains sufficient variation in
amenitity levels. Through a second step, aggregatéare measures for the environ-
mental amenities can be derived, e.g. for envirantelehanges such as increasing the
green spaces in a city, reducing noise from tradfic These are benefits of proposed
policies which in turn can be compared with costa cost benefit analysis.

A few studies use the HM method to value forestedswithin and around cities, for
example Tyrvainen (1998) and Tyrvainen and Miettirf2000). Houses near forests
typically have higher prices than otherwise simgesperties located away from forests.
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The HM method can only value so-called use valasdjouse owners directly benefit
from the amenities they pay for. It is not easyligentangle which NTFBs that people
value through this method, as data is not detagieough to give implicit prices for
different NTFBs. It can be assumed that it is patérly recreational aspects of the
forest that are important, but also presence afsbémd other wildlife, views and other
benefits related to a forest proximity.

Although the HM is relatively popular, particular the USA, for valuing water quality,
noise and other environmental amenities (and disd@s), forests and NTFBs are still
relatively rarely explored in HM applications (sé@nex for studies conducted in
Europe). A good reference for further discussiothefMH is Taylor (2003).

The damage cost method

The damage cost method aims to estimate directrai@ct economic costs caused by
environmental pollution. Air pollution, for exampl&vill cause health problems for
people (especially particulate emissions and sulptioxide), create damage to
buildings and cultural monuments, damage cropssanaketimes forests. When used to
value people’s health, the method estimates cogdinefs, which includes all outlays
people have related to disease caused by pollggan medicines), lost working days
and productivity etc, and increased likelihood ofrpature death. Increase in disease
prevalence is typically estimated using so-callegedresponse functions.

In a similar way, damage to growth and quality ofests (and their NTFBs) from

different types of pollution, can be estimated gstlose response functions from the
literature. The acid rain problem in many areasEafope a few decades ago, for
example, had an economic costs per tonne sulphittedmThis cost could be approxi-

mated with the value of trees for the timber valumg had a significant cost also in
terms of NTFBs. The NTFBs would have to be estichaising some of the other

methods discussed above.

Currently, acid rain is less of a problem, but gllolwarming has taken over as the main
global environmental concern. When trees that lwarbon are cut, that has a cost,
which is equal to the damage the carbon that wasddto that tree, has when instead
released into the atmosphere. Typically, as noebetstimate is available, this cost
would be approximated using the price of carbomi@rnational markets.

The replacement cost method

A method sometimes used, when time and budgetprforary valuation studies are
short, is the replacement cost method. If a faesteared, the value of that forest can
be approximated with what it would cost to plant anaintain a similar forest some-
where else. This method strongly assumes thatypdist of habitats can be replaced
without loss of functions or values — in physicatidiological terms and in the eyes of
people. The more unique and complex a habitahesharder it is to justify the use of
this valuation method, as it would be almost imgaes(almost by definition) to copy
and replace the habitat in question. However,fdrast is a monoculture (plantation) it
may still be important and valuable in terms of satore ecosystem functions and as a
recreational area for people, and valuing it ushregreplacement cost method may be a
useful approximation.
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4.6 Benefit transfer — methods and some application$

The previous sections in this chapter have discupsenary valuation methods, where
a specific forest (or changes to that forest) ise@ using data collected from users and
non-users who have preferences for that foreghdfe is neither time nor sufficient
budget to conduct a primary study, the value foe forest of interest can be
approximated by using so called benefit (or vatum)sfer where value estimates from a
primary study (or studies) of a similar forest Ire literature is used. This section goes
through the BT methods in some detail and provaldsief review BT studies in the
forest context.

What is benefit transfer (BT)?

Benefit transfer (BT) uses existing values as gr@pmation for a new, primary study.
The specific site from which information or datae aderived is typically called the
“study” site, while the site to which they are téarred is called the “policy” sité.The
two main advantages of performing BT instead ofdumting new valuation studies are
the lower cost and the shorter estimation timesT&iwhy BT techniques are of great
interest to practitioners and have contributedapd growth of BT applications over
the last two decades. However, the use of BT inited additional uncertainty about
welfare estimates to the level already presentrimary valuation results. Because of
this, BT is regarded as a “second-best” strategympared to primary valuation surveys
conducted to address valuation needs for spe@Bources and policies in terms of
space, specific target population and time.

In an economic theory framework, for the two popalss of the study and policy sites
to have the same utility derived from increasedvision of an environmental good, it
requires the same form of utility functiofisprices (of market goods), income levels,
and vectors describing both the change in envirowahegualities/quantities and the
environmental situation before and after the charmgehe indirect utility function,
individual's A and B willingness to pay (WTP) forclange in forest quality/quantity
can be presented in equations (1) and (2), whietequal if equation (3) is trdé:

(1) VAP, 1, Q) =VA(p, 1-WTP, Q)

2 Vo(p, 1, Q) =Vp, 1-WTP, Q)

3  VA(p,I-WTP, Q) =V, |- WTP, Q)

where: p — vector of prices of goods and servites,the individual's income, Q —

vector describing forest quality/quantity, indice®: 1 — before and after changes,
respectively.

1 This chapter draws heavily from Bartczak et 8008).

2 |t is also possible to transfer values for aipatar policy (for example — a national preservatimlicy of X% of

forests) that may or may not be related to spesifies. We use the terms “study” and “policy” sitesthe sake
of simplicity.

13 Which are typically assumed to be constant dwee {or to vary with time in the same way) for hdth practice,

individuals' preferences are typically not stablerdonger periods (depending for example on caltuhanges
or technological developments).

14 This follows the standard neoclassical envirortalezconomics approach.
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For forests the Q in the indirect utility functias quite difficult to specify, but several
dimensions of forest characteristics may be impor(aee Figure 4.2.). Which forest
attributes influence individuals' utility functiomnd their WTP or CS, are not fully
understood. Matthews et al. (2007) claim that, dgample, in the forest recreation
context, WTP may plausibly be related to measurésneinsite quality, forest size and
other attributes, such as the percentage of woddiaga covered by broadleaf trees; but
in fact, there have not been many studies thatwatlee pooling of data across a
sufficiently large number of sites to safely esttbkuch a relationship.

Figure 4.2 Valuation elements in the forest context
Type of good <+—» | Target group/reciepients
Function: Site characteristics: - socio-economics
- recreation - type of forest characteristics
- environmental (coniferous, - cultural background an
services broadleaf, mixed) behavioural patterns
- existence, - size
altruistic and - age
preservation/ - location: urban/rural
bequest - physical quality
- management
- existence of other
tourist attractions
inside forest (like: Environmental
lakes, mountains, etc|)
- substitute sites changes
- magnitude

- directions
- time disperssio

v

Value estimates

-Cs
-WTP

Depending on the exact aim and the utilization BfTaapplication we can deal with an
evaluation of the change in quality or quantity @) a particular forest service/good,
(b) a particular value, e.g. a non-use value ol(sgt of functions and values, when a
complex policy scenario is presented. The lattsea@ould be depicted by a scenario
describing an increase in the natural protecticstesy, where respondents can value
either biological diversity or improvement in reatien due to more interesting
surroundings or endangered species or other factors

Economic theory has developed a number of BT agpesathat try to adjust values for
the differences that typically exist in practicevibeen study and policy sites. Therefore,
in some of these approaches the requirement ofasiti@s can be relaxed if we have
sufficient data from several sites or studies alt@aus to adjust for existing differences
between “study” and “policy” sites.

BT approaches can be divided into two main growpst value transfer (UVT) and

benefit function transfer (BFT). Unit value transfecan be divided into: naive
(unadjusted) and adjusted benefit transfers (sd#eTh). The naive unit transfer is
simply a single point estimate transfer which cooédbased on one or more valuation
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surveys (in the former case we can pick a studyhef most similar site following
“expert judgment”). The term “adjusted” is typigalised to describe income adjust-
tment. When transferring a point estimate from gtsite to policy site, it is assumed or
implied that the two sites are identical acrossvidugous factors that determine the level
of benefits derived from environmental goods owvisess. With a range of values from
several studies the central tendency (mean, medidypically transferred to the policy
site. In the case of an average value transfexassumed that the benefits of the policy
site are around the mid-level of benefits meastwedhe study sites incorporated into
the average value calculation (Rosenberg and Lqa2081). Yet there is an assump-
tion that, apart from the income level, the anallypepulations do not vary in terms of
other characteristics. In forest BT literature, lewer, there are attempts to apply
another means of adjustment - site-adjustmenta@pisting for the differences in forest
attributes between sites (Matthews et al. 2007 ydfacat al. in Navrud and Ready,
2007).

Table 4.5 Unit value transfer approaches

Unit value transfer

Naive Income adjusted
WTP, = WTR, WTPs = WTR, (Y,/Y4°

Where: WTP — willingness to pay, s — the study, gite- the policy site, Y — income
level andp - income elasticity of demand for the non-marl@hmodity evaluated.

A more technically advanced approach instead ofsfearing just unit values is to
transfer entire functions allowing the use of mofdhe information at the policy site
(i.e. in addition to income at the policy site, @thsocio-economic characteristics
describing population may also be plugged into filmection). In this case we can
distinguish three subcategories. The first categ®rhe benefit or demafiifunction
transfer from a single site (for an example of BidSed on SP see Table 2.). In this
case, unlike UVT, more information is taken inte@ant in the transfer. The first step
in an implementation of the BFT approach is to fiadstudy which reports the
regression function for a welfare estimate (infatioraabout parameters). To calculate
benefits at the policy site, the information abpatameters from the “study” site should
be combined with data from the “policy” site suck a set of environmental
characteristic of the place including informatiorfi substitutes and population
characteristics. In the case of the demand fundti@amsfer, not welfare estimates, but
number of visits to the site from TCM models a@nsferred, and based on that, CS is
calculated. The main problem with this method arisem using estimates just from a
single site, as this leads to omissions of someiplysimportant variables due to the
lack of variation.

The second method — a meta analysis (MA) functiois based on several studies,
where the result from each study (i.e. mean WTRegted as a single observation in a
regression analysis. This allows an estimate of dfadistical relationships between
values reported in primary studies to explanatoayiables capturing heterogeneity
within and across studies (e.g. differences in eaonstruct measure, populations and
methodology within and across studies) (Bergstrom &aylor, 2006). In general the

5 In some cases, when the TC method is used irritmany study.
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MA regression differs from a BFT by one explanateayiable — characteristics of the
study (i.e. primary surveys methodology — see Table

Both those techniques, but especially MA, allow simailarity requirements between
sites, goods, studies and populations to be relaed they enable a test of the
methodological choices of primary studies if théehegeneity is appropriately captured
in the models. The main advantage of transferrihgles functions to a policy site or
building a regression based on estimates from nmimgary surveys (MA) is the
increased precision of tailoring a benefit meagarst the characteristics of the policy
site. MA has been concerned with understandingrtfieence of methodological and
study-specific factors on research outcomes (Rasgeb and Loomis, 2002). This is
why the MA-BT approach could be used to evaluateesenvironmental functions —
e.g. outdoor recreation — based on different envrental resources which provide this
service (forests, lakes, beaches etc.). Becaugbeopossibility of the inclusion of
multiple population and site characteristics, MA @djust for differences — but such
variables should be available in the first place.

Table 4.6 Function transfer approaches

Value functions

Based on Based on multiple surveys

a single survey (Meta-analysis)

(Benefit function transfer)

WTP =a+bX+cYy+dS+g WTR = a + bXj+ cYy+ dS + fZm + U

Where: WTR— willingness to pay of a respondent (i}, Xsite and good characteristics
(), Y — respondent characteristics (kj),-Ssubstitute site characteristic (I), e — random
error, WTR — mean willingness to pay for a study (rm, Z study characteristics (m), u
—random error and a, b ,c, d are parameters.

Apart from these two groups of functional BT tedues, we can also distinguish the
structural benefit transfer based on calibratiorpferences. This approach requires
selection of a preference specification capabldeasicribing individual choices over a
set of market and associated non-market goods xammze utility when fencing budget
constraints. Then the analytical expressions fudoffs being represented by the set of
available benefit measures are established. The step is to use the algebraic
relationships with the estimates from the literattw calibrate the parameters of the
model. These models offer the basis for new trddené. for developing “transferable”
benefit measures (Smith et al., 2006). A methodrigghg to this group is the Bayesian
Approach (BA) which has been implemented recemtlyransfer environmental values
(Leon-Gonzales and Scarpa, 2007; Leon et al. 2080@) et al. 2002). BA is based on
the Bayes theorem that involves the combinatiorpradr information with sample
information in order to derive a posterior disttiba from which an inference can then
be made. It assumes that there are some data wnkooantities from earlier valuation
surveys and prior beliefs (e.g. expert opiniong)uthunknown parameters (e.g. mean
CS). BT estimates in this case can be obtainedsbynaing a joint probability function
that describes how the unknown quantities and llgli@ave in conjunction. This method
makes it possible to reduce sample size or to ehthesproper set of sites (i.e. in terms
of forest characteristics) from which informatiantiansferred.

Obviously BT results can only be as accurate asnikial estimates, since transferring
values from a study site to a policy site necelsarcreases the uncertainty in those
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values. When BT is used, the assumption is madetibacost incurred by carrying out
a primary study at the policy site of interest wbulave been greater than the
incremental value added from the improved accutddiis primary study (Brookshire
and Chermak in: Navrud and Ready, 2007). To checwhat extent the estimation
uncertainty is increased, so called “transfer expemts” could be performed. In
“transfer experiments”, original value estimatesthed policy site are compared with
transferred values. In this case, it is possiblest the reliability and validity of the BT
estimates. Validity requires that the values or thkie functions generated from the
study site be statistically identical to those rastied at the policy site. This can be
checked by applying various convergence tests.tdfessson and Navrud (2004)
recommend in this case using equivalence testsemier null hypothesis states the
existence of differences between the original aadsferred value estimates. Reliability
requires that the differences between the trarestewalue estimates and the values
estimated at the policy site be small, for exangrteund 20-40% (Navrud and Ready,
2007). It could be tested by the so-called transfesr (TE) measurement in two ways:
within-sample and out-of-sample:

(4) TE = \WTP ~WTP, |
WTP,

where: e — estimated/transferred value, t — trdeevbenchmark value at policy site, it
is often approximated by conducting a primary syraethe policy site).

There could be different sources of transfer erlesgstrom and Civita (1999) define 5
categories:

« commodity measurement errors (e.g. when the comsadlithe “study” site is
different from that at the policy site, which coulte reflected by different
attributes),

« population characteristic measurement error (diffees in socio-economic
characteristics between “study” and “policy” sitgppilation),

« welfare change measurement error (refers to diffage between welfare changes
across studies, e. g, passive vs. active use, VBTRilingness to accept) ,

+ physical-economic linkage measurement error (ecomoralue estimated in a
particular location and time may depend on linkadetween biophysical
functions or economic services)

« estimation procedure and judgment error (statistesgimation error, experts’
mistakes).

Some of these errors can be avoided at the stagihadsing the “study” sites to
perform BT, e.g. by collecting all “study” sites aie the same survey instruments were
used or by choosing primary studies conducted nes®simultaneously among similar
population in terms of socio-economic characterssti

But testing reliability and validity does not detene when the results of an
implementation of BT can lead to a wrong policyamenendation. The level of BT
accuracy required may differ depending on what rdsults will be applied to (see
Figure 4.3).
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Figure 4.3 Level of accuracy required in BT anadysi
LOW ACCURACY HIGH ACCURACY
>
gains in screening or policy compensation/
knowledge scoping decisions litigation uses

Source: Filion et al. (1998).

Bergstrom and Civita (1999) argue that inaccuracygeneral knowledge gains costs
society relatively little, whereas using biasedneations for determining compensation
levels in the context of natural resource damageddctead to potentially irreversible
losses of extremely scarce environmental attripsiesh as endangered species.

Review of studies using BT in the forest context

In Europe, unlike in the United States, BT is not widely used by government
agencies connected with forest management. Theicapphs of BT are usually
reported for internal purposes and not publishestiantific journals.

In our review we focus on so-called forest “BT emipents” which examine the
accuracy of BT estimates. We collected 19 studiésansfer experiments”. In 12 of
them transfer only between forest sites is condictethe rest of them, many different
environmental sites — including forest ones — aseduto transfer value of either
recreation or landscape.

Analyzing the first group — this based only on &irsites — we found that most of them
deal with recreation, and therefore with use val(see Table 3). Two studies also
transfer non-use values. Lindhjem and Navrud (2008hsfer values related to
“changes in forest practices” (i.e. leaving moredalleaves trees, leaving dead wood
etc.) and “forest protection programs” (i.e. futbfection like a reserve). Some of the
values transferred in this case are related teation and some to non-use, e.g. related
to biodiversity protection. The other paper whicdmsfers both use and non-use values
is Loomis et al. (2005) where the values of a wissé of goods and services from
“forest fire prevention programs” are transferred.

The studies cover a period of 11 years and alltiwot were conducted in northern
European countries (Denmark, Great Britain, Repuliiilreland, Norway, Sweden and
Finland). Three studies deal with international Bdwever, the selected countries are
similar in terms of geographical characteristicsl @ultural background (BT among
Scandinavian countries — Lindhjem and Navrud (20884 British Islands — Matthews
et al. (2007) and Scarpa et al. (2007)).
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Table 4.7 Summary of forest benefit transfer studies
Reference Country Function Value Study No. BT
sites study  Method
method sites
Lindhjem, H., S. Norway, Recreation/ use/ cv 26 IAVT,
Navrud (2008) Sweden, Changesin non-use MA
Finland  forest manage-
ment
Moons E., B. Belgium  Recreation use TC 32 BFT
Saveyen, S. Proost, (GIS)
M. Hermy (2008)
Leon-Gonzalez, R. UK Recreation use Cv 42 BA+BFT
and R. Scarpa (2007)
Matthews, D. I., W. Ireland, Recreation use Cv 42 BFT
G. Hutchison and R. Great
Scarpa (2007) Britain
Scarpa R., W. G. Ireland, Recreation use Cv 26 CSAVT
Hutchinson, S. M. Great
Chilton, J. Britain
Buongiorno (2007)
Zandersen, M., M., Denmark Recreation use TC 52 BFT
Termansen, and F.S. (GIS)
Jansen (2007a - LE)
Zandersen, M., M. Denmark Recreation use TC 52 BFT
Termansen, and F.S. (GIS)
Jensen (2007b - JFE)
Loomis, J. B., Le, H. USA Changes in use/ CV 3 BFT
T. and A. Gonzales- forest manage- non-use
Caban (2005) ment
Leon, J. C., F. J. Spain Recreation use CcvVv 2 BA
Vazquez-Polo and R.
L. Gonzales (2003)
Leon, C.J, F.J. Spain Recreation Use cv 3 BA
Vazquez-Polo,
N.Guerra and P.
Riera (2002)
Bateman, I. J., A. A. Great Recreation Use CV + 1 DFT
Lovett and J. S. Britain TC
Brainard (1999) (GIS)
Lovett A. A., J. S. Great Recreation Use CV + 1 DFT
Brainard and |I. J. Britain TC
Bateman (1997) (GIS)

Notes: CV — contingent valuation, TC — travel c@ — geographical information system, IAVT — in@m
adjusted value transfer, CSAVT — conditional on aiteébutes value transfer, MA — meta analysis, BFT

benefit function transfer, DFT — demand functicansfer, BA — Bayesian approach.

8 This number in this case means the number of aedlpopulations (3 states: California, Florida anohidna).
Number of sites was unspecified. Respondents wekedaabout 2 different forest fire protection progsa

undertaken in their county and state.
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All the reviewed papers use primary studies bagdreon CV or TC methods. In most
cases primary studies were carried out on-sitéhénCV surveys, a payment vehicle is
introduced as an entrance fee, and the elicitatietihod is the single or double bounded
dichotomous choice (apart from Lindhjem and Navi2@)8, the MA study). TCM is
supported by the Geographical Information SystenS)Gool. In most studies the
benefit functional transfer is used based on cauil@ge number of analyzed sites (in 7
articles, the number of sites varies from 26 to&f] in the remaining 3 cases there are
1 to 2 sites). The authors of all studies from tinsup, in which the TCM approach is
used in primary surveys, carry out demand functiansfer rather than benefit transfer.
There are also examples of the Bayesian approacstud@es: Leon-Gonzales and
Scarpa (2007) and Leon et al. (2003)). In two ksicunit value transfer was applied
(Lindhjem and Navrud (2008) and Scarpa et al. (2007

The BT forest literature which we collected vanesy much in terms of the objectives
of the research being presented, in spite of divelg small number of articles and an
investigation, in almost all cases, of the sameetyy good — forest recreation.
Generally, the collected literature can be grouipeal four broad categories according
to the focus of study (some of the articles de@hwiore than one of these subjects):

(1) time aspect in transferring values,

(2) BT site adjustment for differences in forest phgbattributes,
(3) the role of population characteristics in forest Bid

(4) methodological improvements (GIS, Bayesian Apprdach

Apart from BT, carried out purely for forest sitege found a few studies investigating
environmental value transfer in a wider naturabtese context. Mainly in these studies
the value of outdoor recreation has been transfe(sme Table 4.8) using MA

regression. In all cases information was gathereth fthe United States and covers
valuation studies in more or less a 30-year peridtk main focus was on use value
estimates for recreation activities defined by USB#rest Service documents (21
activities”). The environmental sites distinguished other thiarests were: lakes/

reservoirs, estuaries/bays, river-based sites ariég gincl. mountains). This wide range
of recreation categories can be linked with paldiceenvironmental sites (i.e. rock

climbing, fishing) or seasons (i.e. cross-counkiyng) or can refer to multiple sites (i.e.

camping, picnicking). Depending on the recreatiativdies, forest recreation had

higher or lower estimates than other sites (e.f§gingi lower). Since forest sites

specifically were not the main area of interestanrying out MA in these cases, forest
characteristics were not collected in the datalaasktherefore not analyzed (apart from
broad categories such as wilderness areas, publmrivate lands).

17 camping, picnicking, swimming, sightseeing, offdodriving, motor boating, float boating, hiking,kirig,
downhill skiing, cross-country skiing, snowmobilingig game hunting, small game hunting, waterfownhting,
fishing, wildlife viewing, horseback riding, rockirmbing, general recreation, other recreation.
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Table 4.8 Summary of outdoor recreation BT stuiielsiding forest sites
Reference Country Sites No. No. of Primary BT
studies estimates study Method
methods

Shrestha, R. K., 1) USA Forests, 1) 145 1) 726 Cv,TC MA
R. Rosen- 2) internat®  lakes/ 2) 159 2) 765
berger, and J. .
Loomis (2007) FESErvoIrs,

estuaries/
Shrestha, R. K. USA ) 682
and J. B. bays, river

: based

Loomis (2002) :

sites, parks
Rosenberger, USA 131 701
R. S. and J. B.
Loomis
(2002)°
Shrestha, R. K. International 159 765
and J. B.
Loomis (2001)
Rosenberger, USA 131 682
R. S.and J. B.

Loomis (2001)

BT results were compared based on different aggoegéevels showing for example
that the national benefit transfer outperforms bgional one. Two international BT
were conducted using a USA database and trangfewalues to each of the
international studies collected (studies from 28ntdes differ significantly in terms of
economic and cultural situations as well as geducap location: Canada, Australia,
New Zealand, Italy, UK, Belgium, Finland, Spain, dégascar, South Africa, Kenya,
Costa Rica, South Korea). In most cases the exjplgnpower of the meta regression
function was relatively low, around 0.3. Some otsteidies were aimed at methodology
and, for example, were investigating different cengent validity tests.

In addition we found two studies dealing with lacmse value transfer based on
different environmental sites, including foresesii{see Table 4.9). These studies were
based on CV estimates (Santos in Navrud and Re2dy7) or on CE estimates
(Colombo and Hanley, 2008). Both were carried outaf UK “policy” site.

8 Qut-of-sample transfer based on MA for USA studieabroad” (28 studies from 14 countries, 83raates).

19 Single point and average value estimates fromitéture for hypothetical mountain biking werartsferred as
well.
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Table 4.9 Summary of landscape BT studies incluidirests sites.
Reference Country Sites Primary study BT
methods Method
Colombo, S. UK Heather moorlands and CE VT, BFT
and N. Hanley bogs, rough grasslands,
(2008) broad and mixed woodlands,
field boundaries, cultural
heritage
Santos, J. M. UK/ Flower rich meadows, cv VT,
L (2007) international broadleaf woods, stone I&FAVT 2%
walls BFT, MA

* Income and CV format adjusted value transfer.

Reliability and validity in all collected studieseatested in various ways by using
different convergence tests or measuring margimabwerage transfer errors. The
authors usually perform a few subset transfer emxpants, dividing collected studies
according to the methodology used and estimatised in primary studies (e.g. median
vS. mean, single bound vs. double bounded forndifferences in BT methodology
(e.g. different forms of BT functions, different Bipproaches, an acknowledgment of
forest characteristics vs. lack of it, updatingonmhation on the demand function in
temporal transfer vs. unchanged information) in i@mmental programs (i.e.
mechanical fuel reduction vs. prescribed burningferences in forests attributes (i.e.
most valuable vs. less valued, closer to cities fusther away), or information
concerning target groups (e.g. socio-economic wiffees between inhabitants of three
states). To test the accuracy of estimates, mastoesu used different convergence
validity tests to check the equality of BTF predattand original mean WTP/CS values,
and to test correlation and regression. No oneopedd the equivalence test
recommended by Kristoferson and Navrud (2002) (Hygms zero — there is a
difference between surveys). In a few cases, aegalyere performed using percentage
differences (transfer error measure) within oraftgample.

Experiences and challenges from the transfer of NTBs

Why has the value of recreation so far been masthsferred in the forest context?

Looking at articles dealing with BT in the foresintext, it is easy to note that in most
of them the value of recreation has been transfearel other non-timber goods and
services have been omitted, with the small exceptib biological diversity. There
could be several alternative explanations for this:

« Recreation is the most important non-timber fofaattion for practitioners and
planners, since individuals value this function kiighest. This statement can be
supported by some evaluation results, for examplés\Vét al. (2003) where in a
British national forest survey, recreation was fowas the most precious item in
terms of annual value among forest non-market gaouk services (the other
functions considered were landscape value, bioslityercarbon sequestration and
air pollution absorption). However this ranking ceary in different countries,
since for some countries historical and socialunstances may imply higher

20| & FAVT based either on estimations from a sinbést study or multiple studies.

83



Review of instruments and valuation methods fortifauictional forest policy

frequencies of forest visits or higher values pthoa these visits than in the
others.

+ Recreation is the easiest to value of all non-timpeods and services using
valuation methods based on either RP or SP. Remnela¢longs to the group of
direct-use forest NTBs values, whereas the redomst non-market functions
have either indirect use values (ecosystem sejvarason-use values. Apart from
that, outdoor recreation, unlike the rest of NTBaspgcially biological
diversity’?), is not so controversial to define. Both of théssors indicate why it
is relatively easy to construct valuation survey astimate values, in this case
comparing with the rest of forest non-market fumas. But at the same time there
could be strong linkages between recreation andttier forest functions, such as
aesthetic value or biological diversity. Additiolyalwith recreation, the values
can be achieved by carrying out TCM surveys andmastioned before, RP
functions characterized by higher explanatory poweageneral than SP ones, and
it could be another argument for basing BT expenitsi@n recreation instead of
other NTBs.

« The third reason can be derived from the previaussothe majority of forest
non-market primary studies concentrate on recneaso if one wants to do BT
experiments here is the biggest set of surveyshtwse from. For example,
Elsasser et al. (2008) state that from 86 datafsetBrance, Germany, Austria
and Switzerland more than half refer to recreationthe case of some forest
functions like watershed services, the evaluatiethwods like avoided, damage or
substitute costs are often used, which are notostlycand time consuming as
methods based on RP or SP and in this case congu&Ti would not be justified.

It is an important issue to be aware of differarteiactions between forest functions
(substitutable or complementary) but above allarckéefinitions of them are needed.
Sometimes — in primary valuation surveys the whpackage” of different forest
functions is valued — there is no way for a reabtendivision of achieved outcomes
into subcategories. In this case, coding resultsnam-market valuation databases
according to all categories could be subject terpretation of results and then it could
make later BT outcomes biased. If we deal with nse-values — e.g. an evaluation of
endangered species — it is more difficult to comndBd@ due to problems with
establishing the proper unit measurements whichicanany cases be strongly linked
to the initial level of environmental quality.

How to deal with the time issue in forest BT contex

In BT, the time aspect is often present since istnoases is based on using historic data
to transfer present values — so we actually detll viemporal transfer. The problem of
time differences between study site and policy s#te only be avoided when both of
them take place in the same period — which is N#Heile in BFT and a value transfer
based on one survey the time adjustment would iBr to one period of time, with
MA-BT and value transfer based on many surveystiveuld be more time differences
to deal with.

The time aspect is important for at least threeabées: differences in income level,
differences in consumption preferences and behavipatterns, and changes in

2L For the discussion see e.g. Nunes and van detn B20§1).
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environment. All these aspects are linked with eattier. Where the first issue can be
relatively easy to correct (using the elasticitgar between environmental value and
the income levéf), the other two constitute big challenges for agskers since:

« preferences are known to be unstable over times ddmcerns the forest in terms
of individuals’ preferences towards some foresilaites such as species diversity
and age over a long period (Zandersen et al. 200¥@yever, Loomis (1989)
finds that WTP is relatively stable over the perioidnine months which he
investigated,

« behavioral patterns depend on many factors — orleeofi could be technological
development (e.g. visiting more distant places bseaf the change in transport
modes allowing faster travel and time saving),

« changes in environment and their welfare estimatgy in time and a lot of
environmental projects — including forest — havweghterm durations (40-80 years
after project start, for example: afforestation]deiness preservation, or eco-
system restoration).

When future projects are considered, an evaluaifatheir benefits is not possible by
applying the revealed preference methods such &8. Navrud and Brouwer (2007)
claim that in general, WTP functions based on Skeys — especially CV — have much
lower explanatory power than functions using RPhoés$, so it could be more relevant
to use revealed preference primary studies thasfieaestimates. So if one places more
trust in RP estimations than stated preference adsththe only solution in this case is
to transfer welfare estimates from primary TC or stBdies. This issue in the forest
context is very important, for example when BT rasties are going to be used in CBA
for establishing new recreation sites. And sincenynaf forest projects are
characterized by a long duration, the correct gaptof changes over time in a
relationship between environmental value and imlligls’ income and preferences
remains a crucial aspect.

There is an impression that in forest BT exercis@s$,enough attention has yet been
devoted to the time aspect. In most of the reviepagaers the data used comes from the
same period (e.g. Scarpa et al. (2007) test BTdbasealmost simultaneous — a period
of a few weeks— collections of CVM data from 26efgirsites) or there is an assumption
regarding the lack of time differences (e.g. Moetnsl (2008) assume in their model of
optimal allocation of a new forest site that abbjects started at the same point in time).
Lindhjem and Navrud (2008) consider the time aspabt as a change in income levels
and adjustment values in their MA and unit valuensfer according to the inflation
(implicit price deflator) and addining a time trefyear as an explanatory variable) to
the regression function. The same approach is imsalll outdoor recreation BT papers
collected.

But there are a few studies testing temporal teaasility. The time aspect in a forest
recreation transfer is the main topic of two Damslipers (Zandersen et al. (2007a) and
(2007b)). They test the reliability of benefit tsd@r of forest recreation values over a
20-year time horizon. Both studies are based ouareey carried out in 1977 among
respondents visiting 52 selected forest sites. Bdreefit function is used to estimate a
recreation value of one these forests in 1997.hm first paper (Zandersen et al.

22 Navrud and Brouwer (2007) claim that income etitgtiof WTP for different environmental goods aypitally
smaller than 1, and often in the 0.4-0.7 range.
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(2007a)), the authors conduct two different trarssfeased on two different models: in

one of them only the information collected in th@77 survey is used to assess the
recreation value in 1997, whereas the other onkides updated information about

demand structures using information from a natidmalsehold survey in 1994 (but

keeping trip patterns from 1977). The authors fihdt preferences for some forest
attributes, such as species diversity and age #sawdransport mode, have changed
significantly over this period and updating tramsfieodels by including more recent

information about demand for forest recreationvedissignificant reduction in transfer

error (improvements in error margins by an averaigg82%). They conclude that the

BT over time can be reliable (may produce acceptahiors®) as long as it is adjusted

to changes in preferences and behavioral patterns.

In the other paper (Zandersen et al. (2007b)), ah#hors concentrate on changes
attributed to forest recreation values along withtimme flow. They find that the
recreation value over a 20-year period of a lamgyly established fringe forest
increased 70 times, mainly due to the maturinghef forest. The second reason is
related to a change in the patterns of visitoréidweor. The benefit transfer estimations
over time give results of between 57% underestonatiand 349% overestimations
depending on the sampling of the choice set uséldeastudy site.

Heterogeneity of forest sites and environmentahgesa

It is hard to find two environmental goods whicle aentical, and forest sites are no
exception. In BT methodology, the important isseehow the physical differences
between forests sites affect the accuracy of aevalansfer. Even though we know
fairly well which types of forest attributes peopgenerally prefer from many
quantitative surveys (Gundersen, V. S. and L. Hvdid (2005), Lindhagen and
Hgrnsten (2000), Ribe R. G. (1989)), people's WaPslch attributes are less well
known. So the first question is: what forest chtastics influence individuals’ WTP
for forest non-market good and services? Anotheuldvde: how to deal with forest
heterogeneity when performing BT? Regarding thet fproblem, there is still no
sufficient evidence about a relationship betweerdbattributes and the WTP or CS of
certain forest functions (recreation, ecologicav®es etc.) The results from primary
studies are usually based on one or a few siteghwh not enough to establish such
general relationships reliably. Size of forest st@ good example here. Some authors
claim that it could be positively related with WTér forest recreation (Mattews et al,
2007), but others (Lindhjem, 2007) find that they@o such dependence. Moons et al.
(2008) say that small forests (less than 20hadcittew to no visitors and in the case of
large forests (more than 300ha) an increase of dabaes negligible change in visitor
numbers. But their statement is based on a fotesipinion, not on empirical research.
Even less attention in the literature is devotethforest management role and to the
existence of other natural tourist attractionsdediorests, like lakes or mountains, and
their impacts on outdoor recreation. At the sameetit is worth noting that a single
forest might not be homogenous itself. A single sén consist of different parts which
could vary in terms of biological diversity or mgesnent regime (this could be a case
of either study site or policy site or both), makiBT an even more complicated task.

Colombo and Hanley (2008) point out that the inicdnsof three similarity indicators
(disposable income, land cover and geographicérmig) in the selection of study site

23 Average error of the best transfer model wasmat@5%.
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may lead to a reduction in transfer errors, altlong clear pattern emerged. However,
they also note that there are no clear criterid thefine the concept of required
“similarities” between study and policy sites. Trahow that adding more information
to BT does not always reduce transfer error (theement of adding new sites which
are more different in disposable income and lar@s@bundance makes transfer error
worse). Santos (2007), applying different BT apph@s and models, finds that the
most accurate transfers are the VT based on shegée study (chosen by experts —
qualitative landscape change is similar in “studyitd “policy” case, and additionally
the visual presentations in both cases are alndesttical) adjusted to DC format and
meta-analytic models when predicting the DC format.

In part of our reviewed studies, forest charactiegsare neglected in the analysis
(Moons et al. 2006, Bateman et al. 1999, Love#tle1997), however they are the main
subject of a few others. Scarpa et al. (2007) aattidws et al. (2007) investigate site-
adjusted benefit transfer in a forest recreationtext. In the first case, it is a site-

adjusted value transfer (the transfer takes plé&ee an adjustment which accounts for
differences between attributes relevant to reavaaticross study and policy sites). The
other study focuses on the site-adjusted benedibster function approach (this

approach attempts to explain variations in WTP ftoest recreation on the basis of
variations in forest attributes).

Scarpa at el. (2007) claim that unlike the uncood#l value transfer, value transfers
conditional on site-specific recreation attributes mostly transferable (reliable when
forest attributes are used as predictors). Theyndothat forest attributes show
significant and plausibly signed coefficients. Theest attributes analyzed in this case
were size of forest, conservation regime (natuseme vs. others), age and share of tree
coverage. Matthews et al. (2007) notice that incigffit data collection explaining the
relationship of benefits to change in site attr@dsutemains the main limitation of BT
studies so far. They conclude that for a beneficfion to perform well, the function
must capture differences in welfare values betwates and if the site attributes are
poorly chosen, or the BTF is poor, than the poositéds needs to be large enough to
incorporate the range of available sites. Scarpal.a2007) also point out that when
benefits are determined by site attributes theirission from the econometric
specification of BT results in mis-specificationra@s: but on the other hand, the
inclusion of these attributes may cause co-lingaiiice all observations from the same
site are associated with the same set of valuibats and for this reason the BTF
estimation in this case should be achieved with ff@im a sufficiently large number of
sites. Leon-Gonzales and Scarpa (2007) also nater¢hiable estimates in BT can be
obtained when the heterogeneity between sitespsoppately captured by the model
but at the same time they propose a Bayesian Madsiaging Approach which, if the
sample size for a particular site is small, prosideedible intervals by combining a BT
estimate with a site specific estimate. Zanderseh @007a) and (2007b) implemented
the Random Utility Model (RUM) in their calculatioi® solve the problem of non-
similarity across sites since it can include midtipite characteristics.

Not only can differences in physical forest atttésuinfluence the credibility of BT
results, but also the environmental changes destiib“study” and “policy” sites. And
again in rare cases analyzed, environmental charmede expected to do the same.
They can vary in terms of magnitude and directdavrud and Brouwer (2007) claim
that people place a higher value on keeping thgiral/undisturbed environmental
good than on restoring it. Particularly, this peshl can apply to “study” estimates
collected from many studies such as a MA-BT case.
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Spatial considerations

Benefit transfer is intrinsically concerned withasp, because it consists in taking into
account two different sites, the study site and pgbécy site, which differ by their
location. This issue is particularly present whea gonsider international transfers,
since there is a higher probability that in thissecave will find more difficulties
connected with the different geographical locatiohanalyzed sites. Firstly because of
differences in forest characteristics such as tgndispersions, types of forest, the
guality of forest ecosystems etc., and secondlplee of cultural differences and forest
use traditions (including the distribution of publand private forests and their
availability to the public), and thirdly becausedfferences in income levels between
countries.

This last factor is relatively easy to correct bsing Purchase Power Parity (PPP)
corrected exchange rates. The first one refersegtoblem of the relationship between
WTP or CS and forest characteristics including sordecation and the existence of
substitute sites (forest dispersion). Geographicfdrmation Systems (GIS) can be a
helpful tool to analyze this aspettThe GIS approach put together spatial data,
software applications and quantitative analysis eapiesents a means to organize and
to store information that is referenced to theheafroy and Wilson (2006) note that
this tool allows comparisons between study sited jpolicy sites considering three
critical factors: the biogeographical similarity thife two sites, the human population
characteristics and links with the environmentaVvise, and the level of scarcity of the
service (existence of substitutes). Viewing foresbsystems on a spatial dimension
allows analysis of them in terms of location, dsition and characteristics, in other
words better accuracy in the site description. &lation of spatial scales when valuing
ecosystem services also seems important to unddrg¢d P in primary studies.

In the forest context, an estimation of the recomatiemand function using GIS has
been developed by Lovett et al. (1997) and Bateataal. (1999). Their results show

that an application of GIS in BT improves efficignand consistency. In Lovett et al

(1997) the analysis is extended by including sadhadrs as availability of substitutes to
the demand function. In both papers, the analygsignited to establishing one forest

site. Moons et al. (2008) transfer the estimateddiorecreation demand function to the
multiple new forest sites. They also check howeation benefit depends on substitute
sites, concluding that the availability of subgtti has a significant effect on the
recreation value of a forest.

Troy & Wilson (2006) note a difference between gdadata and economic valuation
data, the first being more and more precise artdghf quality and the second not being
sufficiently representative of a large variatiomheTconsequence of these inadequacies
in quantity and quality does not allow any relevimansfer.

The last factor — cultural differences and differesin traditions of using forest - seems
to be an unsolved problem, however. Not consideting issue can lead to wrong
inferences. An example could be the UNECE/FAO [2G@port which concludes that
the value of a recreational visit to forests in tEas Europe is 0.25 EUR, based on
simple unit value transfer adjusted only to incolenxel from estimates from Western
Europe. Bartczak et al. (2008) find this value ¢oaoound 7 Euro from a TCM primary

24 GIS can be used to collect information concerrinitaveled distance using e.qg. registration platebers of cars
parked near forest sites.
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study administered on-site, in ten selected faaests in Poland. It seems reasonable to
restrict environmental value transfer between coemto those that are similar in terms
of geographical location, cultural and social baokgd, as well as in forest manage-
ment methods.

Summary and conclusions

The benefit transfer approach has become an inogbagractical way to assist in
decision-making when primary data collection is fessible due to budget and time
constraints, or when resource impacts are expéatbd low or insignificant. However,
the academic debate on the validity of the methstdk continues. We decided to
investigate the BT application in the forest contaralyzing “transfer experiments”
where original benefit estimates at the policy siere compared to estimates trans-
ferred from other sites. Evaluating different enmimental services — not only timber
production — is an important aspect of multifuncbforest policy.

Although the forest delivers many environmentalctions, reviewing forest BT studies
we found out that recreation is a topic of mostheim whereas less attention is devoted
to other forest function— especially those conregeetth non-use values. Because all
primary valuation estimates but one came from eitb& or TC surveys. The only
study using Choice Experiment benefit estimatesentnates on landscape value and
performs a transfer among different environmernitassone group of which constitutes
forest sites. In the context of “pure” forest trimms, the preferred technique was
functional transfer based on estimation from maitgss although some authors
(Colombo and Hanley (2008), Lindhjem and NavrudO@0Q find that value transfers
are not consistently outperformed.

In some cases, collecting a wide range of dataeketp deal with site heterogeneity,
which is one of the key issues in forest BT as waslin BT in general. Nobody disputes
that adjusting BT to site characteristics improttes transfer results, but which forest
attributes have an important influence on welfastingation still needs further
investigation. Similarity not only between siteg bpatial location should be considered
in BT as well, since, for example, not only the reg@ted area of forest sites but also
their different dispersion can bias the BT outcanieshis context, tools like GIS can
be very helpful. At the same time, selection of shedy sites from which the value is
transferred can affect BT validity. However, addmgre information to benefit transfer
estimations will not always reduce transfer erroffie studies based on many
environmental sites (other than just forests) do mghlight the role of forest site
characteristics.

The time aspect is another important issue for BTgéneral as it is known that

preferences and behavioral patterns vary over timehe forest context, additional

problems appear with the fact that values evolvb emvironmental changes, e.g. forest
age. And a lot of forest planning is long termvsoiations in benefit estimates have to
be expected. So far, only two forest BT papers haeen devoted to this matter
(Zandersen et al. 2007a and 2007b). In other cadses, gaps were “cured” by an

adjustment to the inflation index, without using tiVTP/CS elasticity according to

income changes. Our review summarizes 12 yearssefarch on BT application in the

forest context and shows the challenges remaimirigis area to increase the precision,
accuracy and reliability of transferred estimates.
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5 Forest valuation studies in Europé’

This chapter presents the summary of forest valnattudies performed over the past
20 years in Europe. This work is limited only tce thtudies where forest goods and
services were the main valuation object. To malkeadbverview more transparent, the
studies were grouped according to the valued gaoservice. The following groups
were created:

+ Recreation

+ Biodiversity, nature protection and conservation
+ Aesthetics

« Carbon sequestration

+ Other

Some studies were difficult to classify due to lfgaope, e.g. some choice experiment
studies included many services or goods, not just Onless the focus was not aimed at
one of the listed above a given study was classdie Other.

There are only a few studies that aimed at estigdtie social value of sequestered
carbon. However, since these studies provide a wadge of estimates for different
forest types, they were grouped separately.

Altogether 140 studies carried out in the followicmuntries: Austria, Belgium, Czech
Republic, Denmark, Finland, France, Hungary, Iré]dtaly, Norway, Poland, Sweden,
Spain and United Kingdom were taken into accouritese studies provided 280
estimates of different non timber benefits offebgdorests.

The Annex to this report provides a table listifighe studies.

51 Recreation

Recreation is by far the most frequently valueg$domnon-market service, which is also
the reason such values are also the most commanigférred (see Chapter 4.6). In
most cases, the primary aim of recreation studieg® iestimate consumer surplus (or
willingness to pay) per person/ per visit.

The estimation of recreational value can be coretlaith the use of both revealed and
stated preference methods (RP, SP). Contingenatiafuis the most frequently used

technique applied for this purpose. In case of tBRliass respondents are usually asked
for WTP to access a given forest. Almost all stadiese face to face, on-site

interviewing. Entrance fee is, in the context afreation, routinely used as a payment
vehicle.

% Working on this chapter | benefited from the mepgarepared within EXIOPOL Project: “Identificatiasf forest
externalities” by Giergiczny, Mavsar, Wenchao, alsaterials presented by Henrik Lindhjem, Jurgen &flegff
and Maria De Salvo during the COST Action E45 nmepin Catania were used, source:
http://ww.medforex.net/e45/present.htm
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Another popular technique used to estimate recnealtibenefits is the travel cost
method (TCM). Until the early 90's the most reglyjaused approach was the zonal
travel cost method (ZTC), in the later period theividual TCM dominates. Figure 5.1
depicts numbers of studies performed with the Gid®th RP and SP methods.

Figure 5.1 Valuation methods used to estimate mdmaal benefits
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In some cases, in addition to use value, authsrs taled to estimate option value, e.g.
respondents were asked to state WTP for consethingite for future recreational use.
Since option value can be estimated only by the afsstated preference methods,
contingent valuation or choice experiments werallgwsed for this purpose.

The largest number of studies on recreation in pgi@omes from Italy; however, the
most thorough monetary evaluations of forest rdimeacome from the UK. For
example in surveys from 1987 and 1988 almost 5.§0€stionnaires were utilized
representing more than 15.000 visitors. In thigdgtuisitors to 16 different forests
across the UK were interviewed (Willis and Bensd889a; Williset al. 1988), this
allowed for estimating aggregate values at theonatilevel. This is to date the only
European study covering such a big sample.

Significant number of studies was carried out infdilmand German speaking countries
and only a small number of studies was performe@émtral Eastern Europe; 2 in
Poland and 1 in the Czech Republic.

Figure 5.2 depicts number of studies with main foom recreation according to the
geographical location. Most of these studies wediaated only to recreation and used
the CV or TC method. Although in some cases ther@ihod was used and recreation
was only one of the attributes.
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Figure 5.2 Recreation valuation studies in Europe
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5.2 Biodiversity, nature protection and conservation.

Benefits related to forest conservation or biodsitgr protection were the most
frequently studied non-use values. Biodiversityigery broad concept that is defined
on different levels (e.g. genetic, species, hapitdterefore studies that aimed at
estimating passive values are much more heterogsriban the recreation studies.

Some examples of goods or services that were valiuedthe context of
biodiversity/conservation are listed below:

« Habitat restoration, e.g., by management of exgshabitats at the expense of
commercial timber production;

« Habitat creation designed to offer increasing leve biodiversity (e.g. native
woodlands instead of monocultures of fast growipecges);

+ Conservation of existing habitats by creating neserves or national parks;

« Preservation or reintroduction of some rare species
Most of these studies were carried out using cgetihvaluation, however in the last 10
years choice experiments has become a frequently agproach. Figure 5.3 depicts
numbers of studies performed with the use of dffermethods. Almost all of the

studies were conducted by face to face interviewimg) used additional tax or voluntary
payment as a payment vehicle.
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Figure 5.3 Valuation methods used to estimate ltsmrefated to
biodiversity/conservation
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5.3 Carbon sequestration and aesthetics/amenities

Apart from studies that focused on recreation adiversity/conservation, there is a
number of studies that focused on other forestreatiéies e.g.; carbon sequestration,
aesthetics, erosion, watershed protection, avaéapadtection and others.

A brief description of studies that focused on oarlsequestration and aesthetics is
given below.

Carbon sequestration

One way of estimating benefits related to carbausstration is to use the social value
of sequestered carbon. The “social value” of segued carbon is defined as the benefit
in savings from damage avoidance (as discussedhapt€r 4.5). This benefit is
calculated by observation of compensatory costsewueal its cost to society, or “shadow
price”. There is considerable debate about thedoegal value of sequestered C and the
appropriate discount rate and function (Weitzma@8lPearce 2003). Subsequently
analysis of sequestration under different typewaddland and soil may be performed.
For example in case of the UK, analysis for differéorest types with different
dominant species was performed (ancient/semi-naltgads, commercial plantations,
Christmas trees and coppice). This analysis allosygrting mean social value of
carbon sequestered per ha of given forest andygal(Brainarcet al (2003), Bateman
and Lovett (2000)).

An alternative way is directly asking for WTP farést service in this case increased
carbon sequestration. Only few authors used thpoagh, for example Rierat al.
(2007) used choice modeling for this purpose.

Aesthetics, Amenities

There is some evidence that people who live neéorasts secure a benefit in terms of
amenity (as also chapter 4.5). The evidence conoes fiedonic property price model.
Some authors controlling for other factors that niafjuence property price found
positive relation between price of the house ancksto proximity. For example
Tyrvainen and Miettinen (2000) found that housethwi view of the forest cost 4.9%
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more than otherwise similar houses. Positive cati@ between forest and price of the
houses was also found in study by P@awal (1997).

Some authors question reliability of estimates iolehin hedonic property price model.
They claim that there are so many factors that pwagntially influence house prices
that controlling all of them is very difficult. Thefore the positive relation between
price and forest proximity does not have to reflbet true one and may be an effect of
ignoring other important variables. This critique often levelled at the hedonic
approach, yet a similar pattern was found in stareflerence studies (e.g. Wilkd al.
2003).

5.4 Summary

Chapter 5 presents summary of forest valuationesyserformed over the past 20 years
in Europe. This work is limited only to the studigkere forest goods and services were
the main valuation object. Altogether 140 studiasied out in the following countries:
Austria, Belgium, Czech Republic, Denmark, Finlaktance, Hungary, Ireland, Italy,
Norway, Poland, Sweden, Spain and United Kingdomewaken into account. These
studies provided 280 estimates of different norb&nbenefits offered by forests.

Recreation is by far the most frequently value@$dbnon-market service. In most cases,
the primary aim of recreation studies is to ester@insumer surplus (or willingness to
pay) per person/ per visit in the forest. RelagMalge number of studies focus on non-
use values related to biodiversity, nature prodeciind conservation.

Only few studies focus on other non-market goodseovices.
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6 Conclusion — POLFOREX documents non-
timber benefits to improve forest management

The forest policies and experiences discussed aptéhs 2-3 of this report all show a
trend towards a larger emphasis on non-timber lisnéh forest management.
Recreational values as well as ecosystem benefitk as biodiversity and carbon
sequestration are becoming more important. Thoogesfry is still important in many
areas, especially in rural areas, for local econamevelopment, the value of the wider
benefits is often large and increasing. Howeves, 9peed at which policy reforms are
being implemented generally do not reflect the gleaim people’s preferences towards
non-timber forest benefits (NTFBs). The economituaion methods discussed in
Chapters 4 and 5 are important in documenting sactefits, to compare with timber
values in policy decisions affecting forests. Thisr@a long way before forest policies
are based on a careful balancing of benefits aastsc®here are several reasons why, as
discussed below. We stress the need to continueftbe to value non-timber benefits
in economic terms — based on people’s preferencsd-to gradually introduce such
values into the decision processes of foresterspatidy-makers. This will generally
contribute to better decisions and increase theatiwgelfare benefits from forests. That
is the aim of the POLFOREX project.

Even though the topic seems to have been reseatcbezlighly, the collaboration of
foresters and economists in Poland reveals a nupfbdisagreements on the question
of benefits provided by forestry. Economists taki®i granted that money metric offers
the most universal reference for assessing benkfitontrast, foresters typically do not
appreciate economic values based on human decisidrey trust that the natural
capital must have some "intrinsic" value that da@pendent of how people view it.

There are a number of alternative non-economic cagmbres to valuing benefits

provided by natural ecosystems. The one which @sedt to natural scientists'

expectation is the energy theory of value. The mhes simple and consistent. The

energy "value" of commodities refers to the amoaoinsolar energy embodied in the

product. For plants it is calculated by lookingle# photosynthesis; any tissue contains
a certain amount of energy (that allows using itams energy source); given the

efficiency of photosynthesis, one can easily deiteerthe input of solar energy that was
necessary for this tissue to be created. It isedakmbodied solar energy. For
herbivores, the embodied solar energy is deternmtayachlculating the necessary energy
input embodied in plants eaten. For carnivores aegt trophic levels the same

approach applies. As a rule, the higher the lethdd, larger the "value" in terms of

embodied solar energy.

This a beautiful theory, but absolutely uselessxplaining how people act in economic
systems. For instance, salmon is a herbivore, wdabk is a carnivore. Therefore the
latter has higher embodied solar energy than tiradn Nevertheless, the prices people
are willing to buy them for indicate the converse.

While it is possible to build a theory where thingave "values" reflecting some
physical characteristics, economics is — by dednit— anthropocentric. Hence
economic values reflect human preferences which araypay not correspond to the
roles these things perform in natural systems. Betonomists and foresters
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acknowledge that timber is but a small fraction banefits provided by forestry.
Nevertheless, they often disagree on how non-tirhbaefits can be evaluated.

The POLFOREX project includes several economic atedn exercises aimed at

capturing benefits derived from non-timber produmtsl services provided by forests.

Some of them were carried out already at the owfstte project in 2008. They reveal

that the value people attach to forest ecosystemmsich higher than the value of timber
itself. The latter is estimated roughly at 120 epeo hectare per annum. Of course, it
can be temporarily increased in an unsustainablyageed forest, but in the long run it

is determined by the market value of timber andir@tconditions. At the same time,

the values of non-timber products and services ielwpossess the characteristics of a
public good — are definitely higher. Willingness gay values through CVM surveys

conducted through the project will supplement thegml value findings.

Project estimates are consistent with how the RPdbsesters perceive the societal role
of the ecosystems they manage. However, they wprdter to have this conclusion
supported by "scientific" evidence, independenp@dple’'s preferences as the latter can
be irrational or inconsistent with ecological funos of forest components and
processes. Gradually a consensus is built withrstarenagement practitioners that the
only values contemporary economics recognizes amoset that reflect people's
preferences. In fact, some people may be poorladd or unaware of important
ecological functions performed by the forest. Néweless this is not specific for the
natural resource management; strange or even Hhampnéderences are observed
elsewhere as well. There are a number of wayse@le's preferences could or should
be changed, but this is not the role for economBt®nomics is about how ordinary
people view things and — in particular — how theydve when confronted with choice
situations. Professionals and well-educated cifzemd to behave differently than an
average person. Yet it is only the latter that ecoists refer to when estimating values.

Like in many other countries, foresters in Polam#tnawledge that forests perform
multiple functions, and consequently they requimeadequate management regime. At
the same time, actual management reflects the ddeyattached to timber production.
Even when they try to estimate non-timber benefitdish foresters look at the price of
timber as a reference. A typical approach to evalnan-timber benefits is to augment
the timber revenues by a coefficient (mark-up)e@fhg specific qualities of the site in
question. While this approach is followed in mamalgses and practical guidelines, it
has no foundations in economics. It has been pesfeby some foresters, since it
combines economics (the market price of timber) awblogy (assessment of
environmental functions performed by various fogands). Unfortunately it cannot be
accepted by economists, as coefficients used #blisbied by professionals, and they
do not necessarily reflect people's preferences.t&bhnique seems to be objectionable
for non-economists either, as the outcome dependsriber price. Any change in the
latter implies changes in the overall "value”, whis unjustified since the benefits the
society derives from a forest are largely indepaenhdé what happens in the market for
timber.

It will take a lot of time before foresters swit¢tom the current coefficient-based
approach to the one which is based in economick FBREX is but a small step in this
direction. The authors try to convince foresterd paolicy makers in general to look at
how people perceive public forests and what degssibey take that might be relevant
for forest management. Of course there is no diled between people's stated
preferences (the valuation technique used in mbsiuo surveys) and their actual
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contribution to meeting certain costs of forest agement. Nevertheless the link
between "values" based on coefficients or embodieergy and policy or business
decisions is even less direct. Perhaps some foseate convinced that coefficient-
based or energy-based estimates can justify pamyjons. However, most policy
makers are not. If at all, they try to sense wihnairt constituencies — consisting of
average individuals rather than professionals -eaneerned about.

Sound forest management should start with an asse$sof what benefits forestry

provides. It will turn out that timber productioprivate good) is important but it yields

to other services, some of which (public goodshoate easily commercialized. Some
non-timber products can be sold as private comnasditFor instance, camping

opportunities is an example of a service that as&lto a private good. Selling local
products and souvenirs, as well as hunting rigfesadditional examples of commercial
revenue raising activities that might be of interes forest managers. Yet studies
demonstrate that some benefits — those that aredimee of non-use values — cannot
materialize in commercial flows easily. Economiedhy suggests that such benefits
should trigger compensations paid from public bisige

Environmental protection in Poland has several @kfunding sources. Like in any
country, the provision of environmental serviceshlg goods) can be financed from
the central state or regional budgets. In additmmumber of environmental funds
operate. These funds originate from pollution agsburce fees that are earmarked in
Poland. Sometimes the fees are to be recirculatactlg on what they were levied on;
for instance sulphur dioxide fees can be spentudphar abatement only. But apart
from that, environmental fees enjoy certain flelipiin spending. In particular, they
can be spent on habitat protection and environrheedacation — something that
foresters struggle to finance from their own revancoming from timber sales.

There are several non-commercial activities thateSForests in Poland try finance
from timber sales. There exists so-called Forestand Eundusz Lesrywhich
redistributes profits among administrative unitadlesnictwd which otherwise should
be self-financing. The Fund helps to have the endst in units where timber sales are
low while habitat protection and environmental extian needs are high. As a result,
the State Forest is capable of providing publicdgoapparently for free. However, the
units that are more profitable complain about tinedfdrain that leaves them without
adequate assets to reward labour and invest ifutine.

These systems reflect the prevailing philosophyctwhinakes timber production the
focal point of forest management. POLFOREX aimsdamonstrating that social
benefits provided by forests are much higher tiraber sale revenues. If accepted, this
observation can significantly change the focus afest management. Instead of
maximizing tree harvests, foresters may start sbesyatically explore how to maximize
social benefits from forestry. To some extent thieseefits may be commercialized.
Those that resemble pure public goods will justiBims on public funds. Although it is
not realistic to expect a major involvement of g@te budget in financing the provision
of non-commercial products and services in forestiig realistic to expect that forestry
may effectively apply to environmental funds. Irasmgly the funds require that their
beneficiaries demonstrate the efficiency of thgqmis planned. In the case of forestry,
the efficiency necessitates to assess benefitsanetary terms rather than quoting
coefficient- or energy-based calculations.
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Thus our early valuation exercises can be seem am@ortant introduction to reorient
forestry management schemes. It is a prerequisitedéveloping structures and
procedures that ultimately may lead to managingRbbsh forests in a way that is

sustainable and commercially feasible while prawydihe society with services that are
most desired.
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ANNEX: Summary of forest valuation studies in
Europe

A brief summary of most European forest exterregitstudies is presented in this
paragraph (Annex 1). Meaning of the acronyms anbrief summary of the used
descriptors is provided below (descriptors namesapital letters).

+ AUTHOR - author and year of publication

« COUNTRY - country where the study took place
- FOREST NAME

+ VALUATION METHOD

CVM - contingent valuation method a method determining money measures of
change in welfare by describing a hypotheticalatitin to respondents and eliciting
how much they would be willing to pay either toator to avoid a situation.

CBM — contingent behaviour method CB studies present individuals with scenarios
in which they are asked about what they would dbefy were faced with a hypothetical
situation.

CE - choice experiment- a stated preference technique for valuing edesys or
environmental resources that presents a serickephative resource or ecosystem use
options, each of which is defined by various atti@s including price, and uses the
choices of respondents as an indication of theevall attributes. In CE exercise
respondents are asked to select the most prefaltemhative. Choice experiments do
not directly ask for willingness to pay; this igarred from tradeoffs that include cost as
an attribute

CR - Contingent Ranking, is a variant of CE; instead of selecting one nposterred
alternative, respondents are asked to order them.

TCM — Travel Cost Method, derives values by evaluating expenditures ofeagors.
Travel costs are used as proxy for price in degwilemand curves for the recreation
site. There are different variants of TCM, two mpspular ones are:

ITC — Individual Travel Cost (dependant variablexips to a site by individual people)
ZTC — Zonal Travel Cost (dependant variabldrips to a site by classes of people)
AE/MP — Actual Expenditure/ Market price

HP — Hedonic pricing - Derives values by decomposing market priceséontaponents
encompassing environmental and other characterigtiough studying property values,
wages and other phenomena. The premise of the agipis that the value of an asset
depends on the stream of benefits derived, inctudinvironmental amenities.

« ELICITATION METHOD
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DC - Dichotomous choice- (or referendum style) presents respondents avigingle
bid value that they can either accept or rejecter&hare following variants of DC
elicitation method:DB-DC Double bounded dichotomous choice- if respondent
answered Yes/No to first question is asked to acoepreject a higher/lower bid;
OOHB - One and One half bound Dichotomous Choicgariant of DB-DC in which
respondents only approximately in 50% cases aredasicond valuation questidviB-
DC is like DB-DC with the only difference that valuatiaquestion is repeated more
than two times.

IB - Iterative bidding game - respondents are asked whether they would benwild
pay a given amount. Depending upon whether theorelmt says yes or no to the
initial amount, it is successively doubled or halwntil the respondent switches his
response from inclusion or exclusion (or vice versa

OE - Open ended- approach in which respondents are asked to thtatemaximum
willingness to pay.

PC - payment card— respondents are presented with a range of vaheksire asked to
choose their maximum willingness to pay out of it.
+ MEAN WTP,

In case of both revealed and stated preferencéestumbtained estimates of WTP or CS
depend on different factors: functional form, irdihg or excluding some variables,
assumptions with respect to the error term and nwhgrs. Since main aim of this
chapter is to give a general overview, only rangesstimates are reported, without
specifying methodological details. In case of sostiedies mean WTP or CS was

derived for more than just one forest. Also in theases only ranges of estimates are
reported.

+ YEAR, year in which WTP or CS measure were derived
+ CURRENCY
« WHAT IS VALUED, brief description of the valuation object

WTP - Willingness To Pay: Maximum amount of money one would give up to buy
some good.

CS - Consumer Surplus :the difference between what a person would beangilto
pay and what he actually has to pay to buy a ceamiount of a good

« WHO PAYS
p/pers/v — per person per visit
p/housh — per haushold, one-off payment
p/pers - per person, one-off payment
p/pers/m — per person per month

p/persly - per person per year
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RECREATION
Author (year) Country Forest name/Forest Valuation Elicitation Mean Currency Year What is valued Who pays
location method method value
Hanley and Ruffell | UK Aberfoyle CVM/ZTC OE 0,93-2,19 GBP 91 Entranee f p/persiv
(1991)
Bishop (1992) UK Derwent Walk CVM OE 0,42-0,54 BB 89 WTP per visit p/persiv
ibid. UK Derwent Walk CVM OE 0,97-1,34 GBP 89 WTdPdscertain option | p/persiv
demand for conserving the
site for future use
ibid. UK Derwent Walk CVM OE 18,53 - GBP 89 WTP for unlimited accesg p/persly
27,03 to the site
Willis and Benson | UK New Forest, Cheshire, CVM OE 0,43-0,73| GBP 88 WTP per visit p/persiv
(1989a) Loch Awe, Brecon,
Buchan, Newton Stewart,
Lorne, Ruthin
ibid. UK Ibid. CVM OE 0,63-1,18| GBP 88 WTP pesiti+ option p/persiv
value
Willis et al. 1988 UK Castle Douglas, South CVM OE 0,37-1,03| GBP 87 WTP per visit p/persiv
Lakes, North York Moors
(Dalby), Durham, Thetford
Dean
ibid. UK Mean for all forests CVM OE 36%. Sharfe/éTP dedicated | p/persiv
to wildlife
ibid. UK Mean for all forests CVM OE 34%. Shafd/sTP dedicated | p/pers/v
to landscape
ibid. UK Mean for all forests CVM OE 16%. Sharfe/éTP dedicated | p/persiv
to information center and
facilities
ibid. UK Mean for all forests CVM OE 14%. Shafd/sTP dedicated | p/pers/v
to recreation
Bateman (1996) UK Thetford CVM PCL/PCH 1,21 - 1,95GBP 90 WTP per visit p/persiv
Willis and Garrod UK Brecon, Buchan, Cheshir¢ ITC 0,66-2,32 | GBP 88 Consumer surplus p/persiv
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(1991) Lorne, New Forest, Ruthir]
Bateman (1996) UK Thetford ITC 1,07-13p GBP 93 | Consumer surplus p/persiv
Benson and Willis | UK New Forest, Cheshire, ZTC 0,93-2,66| GBP 88 Consumer surplus p/persiv
(1992) Loch Awe, Brecon,
Buchan, Durham, North
York Moors (Dalby),
Aberfoyle, South Lakes,
Newton Stewart, Lorne,
Castle Douglas, Ruthin,
Dean, Thetford
Hanley (1989) UK Aberfoyle ZTC 15,13 - GBP 87 Consumer surplus p/persiv
0,32
ibid. UK Aberfoyle CVM OE/PC 0,81-0,89] GBP 87 W1dt the addition of a| p/pers/v
‘hide' from which visitors
to the forest could watch
wildlife;
ibid. UK Aberfoyle CVM OE/PC 158-159 GBP 87 WT1dt entrance to a p/persiv
forest drive
ibid. UK Aberfoyle CVM OE/PC 0,74-0,85] GBP 87 Widavoid felling of p/persiv
trees around the David
Marshall Lodge
ibid. UK Aberfoyle CVM OE/PC 1,24-1,25 GBP 87 W1idravoid the forest | p/pers/v
being sold to a private
company which would
deny public access
Everett (1979) UK Dalby ZTC 0,41 GBP 76 Consumephkis p/persiv
Willis and Benson | UK Thetford ZTC 1,26 -2,51| GBP 87 Consumer swsplu p/persiv
(1989b)
ibid. UK Thetford ZTC (31,2% - GBP 87 Share of CS dedicated t¢ p/pers/v
43,6%) Wildlife
ibid. UK Thetford ZTC (28,6% - GBP 87 Share of CS dedicated t¢ p/pers/v
37,4%) Landscape
ibid. UK Thetford ZTC (9,6% - GBP 87 Share of CS dedicated t¢ p/pers/v
15,9%) Recreation facilities
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ibid. UK Thetford ZTC (13,1% - GBP 87 Share of CS dedicated t¢ p/pers/v
17,6%) Information centre /
Museum
Christensen, J.B. UK Gwydyr Forest ZTC 0,38 - 7,29GBP 80 Consumer surplus p/group/v
ibid. UK Gwydyr Forest ZTC 0,37 GBP 80 Consumenphus p/group/v
H.M. Treasury UK Dean/New Forest TCM 0,35 GBP 70 Consumer s@rplu p/persiv
(1972)
Maxwell, S. (1992) | UK Marston Vale Community] CVM OE 1,34 GBP 92 WTP per visit p/persiv
Forest (planed forest)
Tranter et al. (1994)) UK Windsor forest (urban CVM 1B 1,18 GBP 93 WTP for creating new | p/persiv
fringe woodland) woodland paths
Scarpa et al. (2000) UK Tollymore CVM DB-DC 0,32,62 | GBP 92 Predicted WTP for a p/persiv
single visit
Scarpa, R. et al. UK Belvoir CVM DB-DC 0,66 - 2,20 GBP 92 PredictédlP for a p/persiv
(2000) single visit
Scarpa R. (2003) UK Delamere, New Forest, | CVM DC/OE 1,66 -2,78| GBP 02 WTP for entrance to a | p/pers/iv
Brenin, Thetford, forest.
Dartmoor, Epping,
Sherwood)
Christie et al (2005)[ UK Glentress, Thetford, ITC 14,97 GBP 05 CS for cyclists p/persiv
Rothiemurchus, Cwm Carry
New Forest, Dyfnant
ibid. UK Ibid. ITC 14,20 GBP 05 CS for horse rider p/persiv
ibid. UK Ibid. ITC 7,90 GBP 05 CS for nature wagch p/persiv
ibid. UK Ibid. ITC 14,51 GBP 05 CS for walkers pip/v
ibid. UK Ibid. ITC 14,99 GBP 05 CS for others prpE
Moons, E. (1999) BE Zonienwoud forest ITC/CBM 40769 BEF 98 Consumer surplus p/persiv
Giergiczny M. PL Bialowieza ZTC 105 PLN 03 Consumer surplus whe
(2006)
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Bartczak A. etal.. | PL 10 forests in Poland ITC 4,17-6,93 | EUR 05 Consumer surplus p/persiv
(2008) (Puszcza Bialowieska,
Forest Barbaka,
Kampinoski NP.,
Swierklaniec, Zielona
Gora, Forest Piatkowski,
Krzeszowice, Kudypy,
Kozienice, Bory
Tucholskie
ibid. PL Ibid. CVM PC 0,64 -4,69 EUR 05 WTP fositiin the forest| p/persiv
Melichar J. (2007) Ccz Jizerske hory ITC 324 - 1276CZK 05 Consumer surplus p/persiv
Sisék, L. et al. cz CVM OE 0,09-0,95| EUR 97 WTP for visit in tfarest | p/pers/v
(1997)
Melichar J. (2001) Ccz Sumava ITC 3317 CzK 01 Consusurplus p/persiv
J. Bojo (1985) SE Valadalen CVM/TCM DC 27 SEK 86 Wibr protecting the | p/pers
Valadalen
G. Bostedtand L. | SE Resibo CVM OE 986 SEK 91 WTP for experiencing | p/pers/v
Mattson (1991) forest nature in Resibo
G. Bostedtand L. | SE Harasjérmala CVM OE 386 SEK 92 Recreationalevalithe | p/housh/v
Mattson (1995) forest nature in the area
ibid. SE Arjeplog CVM OE 418 SEK 92 Recreationdinesof the | p/housh
forest nature in the area
Fredman, P. and L.| SE Femundsmarka-Rogen- | CVM OE 520 SEK 98 CS related to the visit in| p/pers/iv
Emmelin (2001) Langfjallet the forest
B. Kristrdm (1989) SE CVM OE/DC 1014 - SEK 87 WTP for preserving 11 | p/housh
2074 primary recreational areasg
Chuanzhong Li and| SE Vasterbotten CVM DC 8578 - SEK 92 WTP for using, visiting, | p/persly
L. Mattson (1995) 75485 and experiencing the
forest environment
Chuanzhong Li SE Vasterbotten CVvM DC 9375 SEK 92 WTP for p/persly
(1996) using/experiencing the
non-timber commodities
L. Mattsson and SE Vasterbotten CVM OE 2195 SEK 92 WTP for p/persly

C.Z, Li (1994)

using/experiencing the
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non-timer commodities

Olsson Christina SE Norsjo CVM OE 2068 SEK 93 WTP for experiencing | p/persiv
(1993) forest and nature in
NOrsjo
Huhtala, A. (2004) FI State recreational sites oy CVM PC 111 FIM 98-00 WTP for recreation p/persly
national parks service derived from statg
recreational sites and
national parks
Ovaskainen, V., et | FI Luukkaa + Salmi + TCM 70-72 FIM 90 Consumer surplus p/persiv
al. (2001) Pirttiméki
M. Rekola, Eija FI Loppi CVM DC 9,25 - EUR 96 WTP for a proposed p/housh
Pouta (2005) 13,29 cutting regulating plan of
private forest area
L. Tyrvéinen (2001)| FlI Joensuu/Salo CVM PC 387287| FIM 95 WTP for recreational use| p/persly
Hoen, H.F. And NO Oslomarka CVM OE 235 - 286 NOK 92 WTP for a moagtious | p/houshly
Veisten, K. (1994) forest management
Sandsbraten, Lars | NO Oslomarka CVM DC 272-311 NOK 97 WTP for a moaaitious | p/houshly
(1997) forest management in
private forests
Bjgrner, T, et al.. DK Tokkekab Hegn CVM OE 215 DKK 99 WTP for accessiature | p/houshly
(2000) area Tokkekgh Hegn
Dubgaard, A.(1998)] DK CVM OE 128 DKK 94 WTP for anlimited p/persly
access to all Danish
forests
Anders Busse DK CE 1939 DKK 04 WTP for change to p/houshly
Nielsen, et al. nature-based forest
(2007) management practices
J. Mogas and P. SP Catalonia CE 8,63 EUR 99 Compensation fororsitl p/persly
Riera (2003) because of the allowance
of driving a car through
the new forests
ibid. SP Catalonia CE 5,77 EUR 99 WTP for picking p/persly
mushrooms
ibid. SP Catalonia CE 4,35 EUR 99 Picnicking pEper
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P. Riera, C. SP Catalan Pyrenees (Pallarq TCM 1394 PTE 94 Consumer surplus p/persiv

Descalzi and A. Sobira)

Ruiz (1995)

A. Caparrés Gass | SP Segovia (Valsin y Lozoya)) TCM 2350 PTE Consusneplus p/persiv

and P. Campos

Palacin (2002)

ibid. SP Segovia (Valsin y Lozoya CVM DC 712 PTE WTP for forest visit p/persiv

D. Rebolledo and L| SP Dehesa del Moncayo CVM Mix (DC+OE 610 - 864 PTS 94 WTP for forest visit p/persiv

Pérez y Pérez

(1994)

C. Lebn (1994) SP central Gran Canaria CVM OE/DB-DC| 843 -1368 | PTS 93 WTP for forest visit p/persiv

P. Campos et al. SP Monfragle CVM Mix (DC+OE) 1328 PTS 93 WTP forefst visit p/persiv

(1996)

S. Del Saz (1996) SP L'Albufera (Valencia) CVM MDC+OE) 590 - 759 PTS 95 WTP for forest visit p&er

L. Pérez, et al. SP Sefiorio de Bertiz (Navarrg) CVM Mix (DC+OE| 1029 PTS 95 WTP for forest visit p/persiv

(1996)

J. Barreiro et al. SP Ordesa y Monte Perdido CVM DB-DC 897-1175 PTS 95 WTP for forest visit p/persiv

(1997)

L. Pérez y Pérez SP Posets-Maladeta CVM Mix (DC+OE 824 PTS 96 WaiHdrest visit p/persiv

(1997)

R. Mavsarand P. | SP Mediterranean area CE 7,02 EUR 07 forest access p/persly

Riera (2007)

Bazzani G.M. IT Tonezza del Cimone CVM OE 14304,5 LIT 93 WTP diaily hunting p/persiv

(1998) permit

Bellu L.G., Cistulli | IT Liguria aggregated ITC 9071 LIT 94 Consumerpdus p/persiv

V.

ibid. IT Liguria aggregated CVM DC 11795 LIT 94 WTér access p/persiv

Bernetti I., Romano| IT Parco Nazionale del Pollinp CVM 1B 24093 LIT 95 WTP for access to a p/persiv

S. (1996) hypothetic faunal park

ibid. IT Parco Nazionale del Pollinp CVM 1B 17961 ITL 95 WTP for access to a p/persiv
hypothetic botanic garder

ibid. IT Parco Nazionale del Pollinp CVM 1B 18567 ITL 95 WTP for access to a p/persiv
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hypothetic natural

museum
ibid. IT Parco Nazionale del Pollin CVM 1B 18814 ITL 95 WTP for access to a parl p/pers/v
with self-guiding paths
ibid. IT Parco Nazionale del Pollin CVM 1B 141824 | LIT 95 WTP for creating fauna | p/pers/s
park
ibid. IT Parco Nazionale del Pollin CVM 1B 93470 ITL 95 WTP for creating p/pers/s
botanical garden
ibid. IT Parco Nazionale del Pollin CVM 1B 82473 ITL 95 WTP for creating natural | p/pers/s
museum
ibid. IT Parco Nazionale del Pollin CVM 1B 92890 ITL 95 WTP for creating self- p/pers/s
guiding paths
Cooper J.C.,etal. | IT Riserva Naturale CVM OOHB 8317 LIT 96 WTP daily entrance tickgt  prape
(2002) Cavagrande del Cassibile
Cooper J.C.,etal. | IT Foresta Regionale Garda | CVM OOHB 4,96 EUR 97 WTP for entrance fee to| p/pers/v
(1997) Orientale improve the quality of
management and
preservation of the area
ibid. IT Foresta Regionale Garda | CVM OOHB 2,73 EUR 97 WTP for a daily entrance p/pers/v
Orientale fee
ibid. IT Foresta Regionale Garda | CVM OOHB 21,1 EUR 97 WTP for annual fee to | p/houshly
Orientale preserve the area for the
future generations
ibid. IT Foresta Regionale Garda | TCM 4,35 EUR 97 Consumer surplus p/persiv
Orientale
Corsi A., Novelli S. | IT Area Alpina Pra' Catinat | CVM DC 40,44 EUR 02 WTP for daily access p/persiv
(2005) (TO)
De Fano, G. and IT Parco naturale di ZTC 7849,5 LIT 88 Consumer surplus p/persiv
Grittani, G(1992) Portoselvaggio
Gatto, P. (1988) IT Parco Dolomiti bellunesi ZTC 621 - LIT 88 Consumer surplus p/persiv
2327
ibid. IT Parco Dolomiti bellunesi CVM DC 2560 - LIT 88 WTP for daily entrance p/pers/iv
2636
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Marangon, Gottardd IT Foresta Regionale di FusirlelTC PC 10441 - LIT 99 Consumer surplus (hiker§) p/pers/iv
.(2001) in Valromana 17803
ibid. IT Foresta Regionale di FusijelTC PC 10441 LIT 99 Consumer surplus p/persiv
in Valromana (tourist)
ibid. IT Foresta Regionale di FusieCVM PC 5773 - LIT 99 WTP for daily entrance | p/persiv
in Valromana 5900 (tourist)
Marangon Fetal. | IT RCD Prealpi Pordenonesi CVM DC 169 - EUR 02 WTP for annual hunting | p/housh/y
(2002) 303,42 permit
Marinelli, A., L. IT Parco naturale ZTC 2788 LIT 87 Consumer surplus p/persiv
Casini, D. Romano dell'Orecchiella
(1990)
ibid. IT Parco naturale ZTC 25587 LIT 87 Consumer surplus p/persiv
dell'Orecchiella
ibid. IT Parco naturale CVM OE 17871 LIT 87 WTP for daily entrance p/persiv
dell'Orecchiella
Marinelli A., D. IT Foresta Umbra ZTC 650 LIT 84 Consumer surplus Ipersiv
Romano (1984)
Merlo, M. (1982) IT Pineta demaniale Trieste ZTC 967 LIT 81 Consumer surplus p/persiv
Merlo, M. (1982) IT Foresta di Tarvisio ITC 15000 LIT 81 Consumer surplus p/persiv
Merlo M., IT Altopiano del Cansiglio ITC 8546 - LIT 89 Consumer surplus p/persiv
Signorello G. 13394
(1989)
ibid. IT Altopiano del Cansiglio ZTC 6195 LIT 89 Consumer surplus p/persiv
ibid. IT Altopiano del Cansiglio CVM OE 10653,7 Tl 89 WTP for daily entrance p/persiv
Notaro S., Raffaelli | IT Paesaggi del Lago di Garda CVM PC 1,11 EUR 03 Pvir improvement of | p/pers/v
R., Gios G. (2001) the health status of the
trees
Notaro S., IT Alpine area of Trentino CVM DB-DC/MB 4421 - LIT 98 WTP for daily entrance p/persiv
Signorello G. 8285
(1999)
Nuvoli, F., S.M. IT Pineta di Platamona CVM DC 85288 LIT 96 WTP ¢onservation of | n.a.

Pittalis, P. Pulina

(1997)

the site
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Perali F. IT Foresta Demaniale CVM OOHB 6,74 - EUR 97 WTP for daily entrance p/persiv
Gardesana Occidentale 14,96

ibid. IT Foresta Demaniale ITC 34,01 - EUR 97 Consumer surplus p/persiv
Gardesana Occidentale 38,04

Romano D., Rossi | IT Grande Escursione ZTC 9156 - LIT 91 Consumer surplus p/pers/iv

M. (1994) Appenninica (casentinese) 33370

ibid. IT Grande Escursione CVM DC 67112 - LIT 91 WTP for daily entrance p/pers/iv
Appenninica (casentinese) 69286

Signorello G. IT Bosco "Ballaro” (Mineo, CVM MB/PC 43 -74 EUR 05 WTP for rehabilitation | p/pers/s

(2005a) Catania) project

Signorello G. IT Riserva Naturale Monte CVM OE 11,3 EUR 05 WTP for daily entrance p/pers/iv

(2005b) Soro

Signorello G. IT Pineta demaniale di CVM OE 2,22-356| EUR 05 WTP for daily entrance| peys/v

(2005¢c) Randello

Signorello G. IT Bosco di Rossomanno nel| CVM DC 1,61 EUR 05 WTP for daily entrance p/persiv

(2005d) Parco di Ronza (Enna)

ibid. IT Bosco di Rossomanno nel| ZTC 3,3 EUR 05 Consumer surplus p/persiv
Parco di Ronza (Enna)

Tempesta T. (1996)[ IT Bosco della Fontana CVM IB/DC 6630 - LIT 95 WTP for daily entrance p/persiv
(Mantova) 8231

ibid. IT Bosco della Fontana ZTC 3741 LIT 95 Consumer surplus p/persiv
(Mantova)

Tempesta T., IT Parco naturale ITC 37159 - LIT 98 Consumer surplus p/persiv

Thiene M. (1998) dell'’Adamello 541246

Tirendi D. (2003) IT Bosco di Capodimonte CVM 1B 3612 - LIT 99 WTP for daily entrance p/persiv
(NA) 4077,26

Scherrer S. (2003) FR Lake Der TCM 19-43 EUR 03 onstimer surplus p/persiv

ibid. FR Lake Der CVM OE 1,13-13 EUR 03 WTP fotrance fee p/persiv

Gluck, Kuen (1977)( AT Grosser Ahornboden TCM 59,51 ATS 75 Consumer surplus p/persiv

Bergen, Lowenstein| DE southern Harz TCM 43,68 - DM 88 Consumer surplus p/persiv

(1992) 55,92

Klein (1994) DE Haardtwald/Ruhr (urban) CVM OE 129, DM 93 WTP right to enter forest: p/housh/y
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for recreation purposes

Léwenstein (1994) DE southern Harz CVM OE 4,56 DM 29 WTP for right to stay in | p/pers/d
the forest
ibid. DE southern Harz TCM 2,28 - 8,7] DM 92 Caomsu surplus p/persiv
Schwatlo (1994) DE Mihlheim-Ruhr (urban) CVM OE 42,28 | DM 94 WTP to enter the site p/pers/d
Schiissele (1995) DE Kaufunger Wald CVM OE 3,37 DM 59 WTP for right to stay in | p/pers/d
region
Uflacker (1995) DE Kaufunger Wald CVM OE 51 DM 95 WTP for right to stay in | p/pers/d
region
Best, Hornbostel, DE Thuringen CVM OE 39,38 DM 96 WTP for right toten p/persiv
Klein (1996) forests for recreation
Elsasser (1996) DE Hamburg (urban) CVM OE 28,51 - | DM 92 WTP for right to enter p/houshly
114,07 forests for recreation
ibid. DE Hamburg TCM 0,95 - DM 92 Consumer surplus p/persiv
(urban)/Pfalzerwald 18,63
Kosz (1996) AT Wien (urban) CVM B 6,97 - 9,53 ATS 93 WTP for forest visit p/persiv
Schoénback, Kosz, | AT Donau-Auen CVM OE 78,1 ATS 93 WTP for right toter p/persiv
Madreiter (1997) national park
Franzen, CH Switzerland CVM OE 5,97 SFR 97 WTP for foresitvi p/persiv
Hungerbihler,
Wild-Eck,
Zimmermann
(1999)
Elsasser (2001) DE Germany CVM OE 100,23 -| DM 95 WTP for right to enter p/houshly
128,68 forests for recreation
Bernasconi, Schroff| CH Bern CVM OE 84 SFR 01 WTP for forest recreatignp/housh/y
(2003)
Ott, Baur (2005) CH Switzerland ITC 12,13 - | SFR 97 Consumer surplus p/persiv
29,47
Bernath (2006) CH Zirich (urban) CVM OE 118 - 123 SFR 04 WTP for right to enter p/persiv
forests for recreation
ibid. CH Zirich (urban) TCM 5,3-18,3 SFR 04 Comer surplus p/persiv
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L. Mattsson and SE Vasterbottn CVM OE 2234 SEK 91 WTP for usingiting, p/persly
C,Z, Li (1993) and experiencing the

forest environment
ibid. SE Vasterbottn CVM DC 5856 SEK 91 WTP fornggivisiting, p/persly

and experiencing the
forest environment
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BIODIVERSITY/ NATURE PROTECTION/ CONSERVATION

Author (year) Country Forest name/ Valuation | Elicitation Mean value | Currency | Year What is valued Who pays
Forest location | method method

Garrod, G.D. and K.G.| UK CR 0,43-0,52 GBP 95 WTP for an additional @forest cover of Standarg p/housh/y

Willis (1997) B (the 'desired' standard of biodiversity conseovat

ibid. UK CR 0,10 - 018 GBP 95 WTP for an addiabt% of forest cover of Standandp/housh/y
C (conversion to a native woodland)

Hanley et al. (2002) UK CVM OE 0,35 GBP 01 WTP ificreasing the area of Upland Conifer foresp/housh/y
by 12000ha

ibid. UK CVM OE 0,33 GBP 01 WTP for increasing thiea of Lowland Conifer p/houshly
forest by 12000ha

ibid. UK CVM OE 1,13 GBP 01 WTP for increasing tea of Lowland Ancient p/houshly
Semi-Natural Broadleaved forest by 12000ha

ibid. UK CVM OE 0,84 GBP 01 WTP for increasing thiea of Lowland New p/houshly
Broadleaved Native Forest by 12000ha

ibid. UK CVM OE 0,90 GBP 01 WTP for increasing tiea of Upland Native p/houshly
Broadleaved Woods by 12000ha

ibid. UK CVM OE 0,61 GBP 01 WTP for increasing thea of Upland New Native | p/housh/y
Broadleaved Woods by 12000ha

Garrod, G.D. and K.G.| UK CVM OE 0,29 GBP 93 WTP for one additional resein Conifer forest p/persly

Willis (1994) habitat

ibid. UK CVM OE 2,32 GBP 93 WTP for one additiomaserve in Broadleaved p/persly
woodland habitat

ibid. UK CVM OE 0,67 GBP 93 WTP for one additiomakerve in Heather moorland p/persly
habitat

ibid. UK CVM OE 0,79 GBP 93 WTP for one additiomaterve in Peat bog habitat p/persly

ibid. UK CVM OE 1,44 GBP 93 WTP for one additiomaserve in hay meadow p/persly
habitat

ibid. UK CVM OE 0,68 GBP 93 WTP for one additiomaserve in Marsh and fen p/persly
habitat

ibid. UK CVM OE 0,85 GBP 93 WTP for one additiomaterve in Ponds habitat p/persly

ibid. UK CVM OE 0,28 GBP 93 WTP for one additiomeserve in Large manmade p/persly
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lakes habitat

ibid. UK CVM OE 1,05 GBP 93 WTP for one additiomeserve in River beds and | p/persly
streams habitat
ibid. UK CVM OE 1,66 GBP 93 WTP for one additiomaterve in Coastal sand duneg/persly
and salt marshes habitat
ibid. UK CVM OE 10,05 GBP 93 Total (sum of above) p/persly
Macmillan, D.C etal. | UK Affric/Strathspe | CVM DC 24 - 53 GBP 99?7 WTP for Restoration of 8@,0@ of native forest in | p/housh/y
(2001) y Affric
ibid. UK Affric/Strathspe | CVM DC 19 -100 GBP 99? WTP for Restoration of 80,0@ of native forest in | p/houshly
y Affric plus reintroduction of the beaver
ibid. UK Affric/Strathspe | CVM DC (-13) - 41 GBP 99?7 WTP for Restoration of 8 ha of native forest in| p/housh/y
y Affric/Strathspey plus reintroduction of the wolf
Christie, M. (2006) UK CE 35,65 - GBP 04 Protect rare familiar species from furthexliche. p/houshly
90,59
ibid. UK CE 93,49 - GBP 04 Protect both rare and common familiar sjgefttam p/houshly
93,71 further decline.
ibid. UK CE 46,68 GBP 04 Slow down the rate oflde of rare, unfamiliar p/houshly
species.
ibid. UK CE 115,13 - GBP 04 Stop the decline and ensure the recovenaref p/houshly
189,05 unfamiliar species.
ibid. UK CE 34,4-71,15 GBP 04 Habitat restarafie.g., by better management of | p/housh/y
existing habitats.
ibid. UK CE 61,36 - GBP 04 Habitat re-creation, e.g., by creating nahitat p/houshly
74,00 areas.
ibid. UK CE 53,62-105| GBP 04 Only ecosystenvisess that have a direct impact op p/housh/y
humans, e.g., flood defense are restored.
Hanley, N.D. and UK Birkham Wood | CVM OE 12,89 GBP 91 WTP for preserving Birkham wizodi p/housh
Munro, A. (1991) (Yorkshire)
White, P.C.L. and J.C. | UK Levisham estate] CVM DC 3,19 GBP 96 WTP for Conservation of Lavishastate in North | p/persly
Lovett (1999) in North York York Moors National Park
Moors National
Park.
ibid. UK 11 National CVM DC 119,05 GBP 96 WTP fooservation the UK's 11 national parks p/persly
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Parks in UK

Hanley, N. and C. UK Birkham Wood, | CVM OE 18,94 GBP 90 WTP for preserving Birkham Wood p/pers

Spash. (1993) North Yorkshire

Oosterhuis, F.H. and | NL CVM 21 NLG 87 Willingness to pay for prevergifurther p/housh

J.W. van der Linden deterioration of Dutch forests.

(1987)

Nagypal N. (2005) HU Gemenc CVM OE 3183 HUF 02 WTP for conservation of Gemdonodplain forest p/pers

floodplain forest by the River Danube

Johansson, P.O. (1989 SE CVM OE 1275 SEK 89 VTR program protecting all of the 300 p/pers
endangered species in the Swedish forest.

Horne, P., P.C. Boxall,| FI Luukkaa CE 10,36 - EUR 98 WTP for a management change to enhanceespeci p/housh/y

and W.L. Adamowicz. 33,92 richness

(2005)

Horne, P. (2006) FI CE 224 EUR 03 Compensatiomém-industrial private forest owney
for biodiversity conservation (per ha)

Matleena Kniivila, Fl llomantsi CVM DC 289 FIM 00 WTP for forest comgation in llomantsi p/persly

Ville Ovaskainen and

Olli Saastamoinen

(2002)

Emmi Lehtonen, Jari | FI CE 124 EUR 02 WTP for an increase by 61798fimotected forest | p/housh/y

Kuuluvainen, Eija land in Southern Finland

Pouta a, Mika Rekola,

Chuan-Zhong Li (2003

ibid. Fl CE 167 EUR 02 WTP for an increase by22%ha of protected forest p/housh/y
land in Southern Finland

ibid. Fl CE 223 EUR 02 WTP for an increase byBDha of protected forest p/housh/y
land in Southern Finland

Chuan-Zhong Li, Jari | FI CE 782 FIM 98 WTP for a 3% increase in theusta@uo conservation p/pers

Kuuluvainen, Eija level of Natura 2000

Pouta, Mika Rekola

and Olli Tahvonen

(2004)

E. Méntymaa, M. Fl CVM OE 224 - 289 FIM 99 WTP for an increaselb000 ha of protected aregsp/housh/y

Monkkdnen, J. in old-growth forests in the next 30 years

Siikaméki & R. Svento
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(2002)

ibid. Fl CVM OE 321 FIM 929 WTP for an increase 480000 ha of protected aregsp/housh/y
in old-growth forests in the next 30 years

ibid. Fl CVM OE 380 FIM 929 WTP for an increase 135000 ha of protected aregsp/housh/y
in old-growth forests in the next 30 years

E. Pouta, M. Rekola, J| FI CVM DC 600 FIM 98 WTP for a 3% increase in #tatus quo conservatioh p/pers

Kuuluvainen, O. level of Natura 2000

Tahvonen and C.-Z. Li

(2000)

ibid. FI CVM DC 517 FIM 98 WTP for a 6% increasethe status quo conservatignp/pers
level of Natura 2000

ibid. FI CVM DC 593 FIM 98 WTP for a 9% increasethe status quo conservatignp/pers
level of Natura 2000

Eija Pouta, Mika Fl CVM DC 92 FIM 98 WTP fo an increase in the stafjuo conservation p/pers

Rekola, Jari level of Natura 2000

Kuuluvainen, Chuan-

Zhong Li, Olli

Tahvonen (2002)

ibid. FI CVM DC 492 FIM 98 WTP for an increasethre status quo conservation | p/pers
level of Natura 2000

ibid. FI CVM DC 435 FIM 98 WTP for an increasethe status quo conservation | p/pers
level of Natura 2000

ibid. FI CVM DC 779 FIM 98 WTP for an increasethre status quo conservation | p/pers
level of Natura 2000

Eija Pouta (2004) FI CVM DC 492 - 3335 FIM 99 WP a change from current cutting practice to | p/houshly
environmentally-oriented cutting practices

E. Pouta (2005) FI CVM DC 241 -1782 FIM 98 WTP #ochange from current cutting practice to | p/housh/y
environmentally-oriented cutting practices

ibid. NO CVM PC 310 NOK 90 WTP for preserving 900@ of virgin coniferous p/houshly
forests

ibid. NO CVM PC 149 NOK 90 WTP for preserving 385@ of virgin coniferous p/houshly
forests

ibid. NO CVM PC 123 NOK 90 WTP for preserving 280@ of virgin coniferous p/houshly

forests
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Veisten, K., Hoen, NO CVM PC 1044 NOK 92 WTP for the preservatiorathtfendangered species [np/housh/y
H.F., Navrud, S., Norwegian forests
Strand, J. (1993)
Knut Veisten, Hans NO CVM OE 505 - 1022 NOK 92 WTP for protecting efidangered forest species in| p/houshly
Fredrik Hoen and Jon Norwegian forests
Strand (2004)
Knut Veistena, and NO Oslo CVM OE 128-1137 NOK 96 WTP for preservir@Pda of 13 virgin forest area im p/housh
Stale Navrud (2006) Oslomarka
ibid. SP Catalonia CE 4,17 EUR 99 for a CO2 ariguatiuction. Equivalent to the p/houshly
pollution produced annually by a city of 100.000
people
ibid. SP Monfragle CVM Mix 1353 PTS 93 WTP for future forest visits p/pers/iv
(DC+OE)
ibid. SP Mediterranean | CE 0,0004 EUR 07 WTP for forest service (increasstbon p/houshly
area sequestration)
ibid. SP Mediterranean | CE 0,1 EUR 07 WTP for increased number of plartiEs p/houshly
area
ibid. FR Lake Der CVM OE 11,85 - EUR 03 Willingness to Pay for Lake of Der consensat p/houshly
33,17
Hackl, Pruckner (1995) AT Kalkalpen CVM DC 105 086 | ATS 94 WTP for the establishment of a naturakpar p/houshly
ibid. AT Donau-Auen CVM OE 919,8 ATS 93 WTP for sténce of national park p/houshly
Rommel (1998) DE Schorfheide- | CVM PC 3,01-50,78/ DM 97 WTP for biosphere resatgeelopment program p/houshly
Chorin
Kipker, Elsasser DE Germany CVM OE 67,53 DM 01 WTP for a progranbafieasures to enhance p/houshly
(2001) biodiversity in forests (more dead wood; increase
unmanaged area; more deciduous trees; linking
segregated forests by afforestation; less game)
Meyerhoff, Liebe DE Germany CVM PC 22 EUR 03 WTP for a program afelasures to enhance n.a.
(2006) biodiversity in forests (more dead wood; increase
unmanaged area; more deciduous trees; linking
segregated forests by afforestation)
Meyerhoff et al. DE Luneburger CVM/CE | PC 6,23 - 13,28/ EUR 04 WTP for forest comsi@n according to "long term | p/housh/y
Heide

ecological forest development" (LOWE) program iT

Lower Saxony
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Kipker (2007) DE Germany CVM OE 48,34 EUR 02 WTBgpam of 5 measures to enhance biodiversjtyp/housh/y
in forests (more dead wood; increase unmanaged
area; more deciduous trees; linking segregatedtfore
by afforestation; less game)

Czajkowski et al. PL Bialowieza CE 10-15 EUR 07 WTP for the program of improvihg biodiversity | p/pers
(2008) Forexst level in Biatowieza Forest
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CARBON SEQUESTRATION

Author (year) Country | Valuation Mean Currency | Year | What is valued
method value

Bateman, 1.J. and A.A. Lovett UK AE/MP 2859,75 GBP 90 Mean Net Present ValueUNiR pounds for per hectare for soil carbon flox f

(2000) Sitka spruce at 1% discount rate.

ibid. UK AE/MP 2907,06 GBP 90 Mean Net PresentdalNPV) in pounds per hectare for soil carbon flux
Beech at 1% discount rate.

ibid. UK AE/MP 742,91 GBP 90 Mean Net Present \éaINPV) in pounds per hectare for soil carbon fluxall
tree species at 1,5% discount rate at non-pedty soi

Brainard, J., Lovett, A. and | UK AE/MP 2250,00 GBP 03 Per hectare mean socialevahrbon sequestered in FC beech woodland

Bateman, 1.(2003)

ibid. UK AE/MP 1629,00 GBP 03 Per hectare meanaaglue carbon sequestered in FC oak woodland

ibid. UK AE/MP 2311,00 GBP 03 Per hectare meanaa@lue carbon sequestered in FC sitka woodland

ibid. UK AE/MP 1409,00 GBP 03 Per hectare meanaaglue carbon sequestered in FC other than lebede
broadleaf woodland

ibid. UK AE/MP 1414,00 GBP 03 Per hectare meanaaglue carbon sequestered in FC other conife el

ibid. UK AE/MP 2098,00 GBP 03 Per hectare meanaa@lue carbon sequestered in FC woodland
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AESTHETICS
Author (year) Country Valuation Elicitation Mean value Currency Year What is valued Who
method method pays

Hanley and Ruffell (1992) UK CVM PC 0,69 GBP 91 WD presence of water feature p/persiv

ibid. UK CVM PC 0,49 GBP 91 WTP for more broadleave p/persiv

ibid. UK CVM PC 0,33 GBP 91 WTP for more height elisity (trees) p/persiv

Garrod, G.D. and Willis, UK HP 7,10% 85-89 Raise in house price due egttesence of 20% of

K.G. (1991a) woodland in household 1km square

ibid. UK HP 4281 GBP 88 1% increase in broaddsa@o of FC land in km square)

ibid. UK HP 20,33 GBP 88 1% increase in larchptS@ine or Corsican pine

Willis, K. G., G. Garrod, R.| UK CE 268,79 - 437 GBP 02 WTP for generic forastdscapes (view from home): p/persly

Scarpa, N. Powe, A. Urban fringe broad-leaves

Lovett, I. Bateman, N.

Hanley and D. Macmillan

(2003)

ibid. UK CE 226,56 - 246,23 GBP 02 WTP for geadorest landscapes : Urban fringe broad- | p/persly
leaves

ibid. UK CR 123,92 GBP 02 WTP for generic forestdscapes (view from home): p/persly
Mountain conifer

ibid. UK CR 132,71 GBP 02 WTP for generic forestdscapes (view from home): p/persly
Hilly/rolling broad-leaves

ibid. UK CR 437 GBP 02 WTP for generic forest lacapes (view from home): p/persly
Urban fringe broad-leaves

ibid. UK CR 36,73 GBP 02 WTP for generic foresidacapes (view while traveling): | p/persly
Hilly/rolling broad-leaves

ibid. UK CR 246,23 GBP 02 WTP for generic forestdscapes (seen on journeys to ang/persly
from home): Urban fringe broad-leaves

ibid. UK CR 105,87 GBP 02 WTP for recreational ofipnities associated with generi¢ p/pers/y
forest landscapes (seen from home): Plateau conifer

ibid. UK CE 141,36 - 173,21 GBP 02 WTP for reci@@dl opportunities associated with genericp/persly
forest landscapes (seen from home): Mountain conife

ibid. UK CR 73,75 GBP 02 WTP for recreational ogipnities associated with generig p/persly
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forest landscapes (seen from home): Hilly/rollilogifer

ibid.

UK

CE

118,21 - 369,29

GBP

02

WTP for reci@@al opportunities associated with gener
forest landscapes seen from home: Mountain broackte

cp/persly

ibid.

UK

CE

117,26 - 155,75

GBP

02

WTP for reti@aal opportunities associated with gener
forest landscapes seen from home: Hilly/rollingauto
leaves

cp/persly

ibid.

UK

CE

159,45 -171,10

GBP

02

WTP for retiaaal opportunities associated with gener
forest landscapes seen from home: Urban fringedsroa
leaves

cp/persly

ibid.

UK

CE

49,91 - 91,39

GBP

02

Recreationaliesl associated with generic forest
landscapes seen on journeys to and from home:
Hilly/rolling conifer

p/persly

ibid.

UK

CE

39,33 - 61,09

GBP

02

Recreationaliesl associated with generic forest
landscapes seen on journeys to and from home:
Hilly/rolling broad-leaves

p/persly

ibid.

UK

CE

158,06 - 171,91

GBP

02

Recreatiorsligs associated with generic forest
landscapes seen on journeys to and from home: Urban
fringe broad-leaves

p/persly

Tyrvainen, L., and A.
Miettinen (2000)

Fl

HP

6%

84-86

An average decrease by 5,9 %cimthrket price of
dwellings due to increase of one kilometer in tietashce to
the nearest forested area

Hedonic
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OTHER
Author (year) Country Forest name/ Valuation | Elicitation Mean Currency | Year What is valued Who pays
Forest location method method value
Mill, G.A., T.M. IE Portumna forest CvM DC 38,43 EUR 03 WTP for egpiing of 100ha of mixed conifer and p/persly
van Rensburg, S. broadleaved forest instead of sitka spruce (private
Hynes and C. perspective)
Dooley (2007)
ibid. IE Portumna forest CVM DC 46,46 EUR 03 WTP rfeplanting of 100ha of Native semi-natural forestp/persly
instead of sitka spruce (private perspective)
ibid. IE Portumna forest CVM DC 27,78 EUR 03 WTP ffeplanting of 100ha of Native pine forest instead p/persly
of sitka spruce (private perspective)
ibid. IE Portumna forest CVM DC 32,44 EUR 03 WTP rfeplanting of 100ha of mixed conifer and p/persly
broadleaved forest instead of sitka spruce (social
perspective)
ibid. IE Portumna forest CVM DC 31,08 EUR 03 WTP ffeplanting of 100ha of Native semi-natural forestp/persly
instead of sitka spruce (social perspective)
ibid. IE Portumna forest CVM DC 35,29 EUR 03 WTP rfeplanting of 100ha of Native pine forest instead p/pers/y
of sitka spruce (social perspective)
ibid. Ccz Jizerske hory CBM 67 CzK 05 The decreias€S associated with the impacts of air p/persiv
pollution on the quality of forest ecosystems
Hoen, H.F. And NO CVM PC 277 NOK 90 WTP for a more cautious foreanagement p/houshly
Winther, G. (1993)
ibid. SP Catalonia CE 4,17 EUR 99 for a CO2 argwaduction. Equivalent to the pollution | p/housh/y
produced annually by a city of 100.000 people
ibid. SP Catalonia CE 0,02 EUR 99 for increashmy productivity soil for 1 year p/houshly
P. Riera and J. SP Catalonia CVM DC 63% of | EUR 99 a proposed policy that involves a 50% readoaif the risk | p/housh/y
Mogas (2004) the of fires in the north east of Spain
sampled
population
would be
WTP 6
EUR/pers
on/ato
reduce the
risk of
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forest fire
by half.

P. Riera, J. SP Catalonia CE 0,91 EUR 04 Percentage of plamdrco p/houshly

Pefiuelas, V.

Farreras, and M.

Estiarte (2007)

ibid. SP Catalonia CE 12,06 EUR 04 percentagémitsland surface burned in a given year p/houshly

ibid. SP Catalonia CE 2,9 EUR 04 percentage dfesosion p/houshly

ibid. SP Segovia (Valsiny, CVM 2046 PTE interrupting timber felling p/persiv
Lozoya)

ibid. SP Mediterranean CE 8,42 EUR 07 WTP for forest service (increaseantjty of water for use] p/houshly
area

ibid. SP Mediterranean CE 3,66 EUR 07 WTP for forest service (decreasesien) p/houshly
area

ibid. SP Mediterranean CE 0,0004 EUR 07 WTP for forest service (increasmtbon sequestration) p/houshly
area

ibid. SP Mediterranean CE 0,11 EUR 07 WTP for % of oak trees p/houshly
area

ibid. SP Mediterranean CE 0,02 EUR 07 WTP for stand density (tree/ha) opgh/y
area

ibid. SP Mediterranean CE 5,68 EUR 07 WTP for afforestation surface pAidy
area

Asciuto A., IT Bosco di San CVM DC 13,90 - EUR 03 payments for supporting a fire preventicampl p/persly

Fiandaca F., Pietro 26,41

Schimmenti E. (Caltagirone, CT)

(2005)

De Battisti, R, De IT Riserva di CVM OE 7000 LIT 97 WTP for increase in price of hing permit p/persiv

Val, A and Rosato, Livinallongo

P (1997)

ibid. IT Riserva di Limana] CVM OE 20000 LIT 97 WTer increase in price of hunting permit p/persiv

ibid. IT Riserva di Lentiai| CVM OE 46000 LIT 97 WTBr increase in price of hunting permit p/persiv

Scherrer S. FR Fontainebleau | CVM OE 4,4 - 309 FRF 01 WTP for forest restoration p/houshly

Forest
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Braune (1998) | DE Libeck CVM PC 10,75 DM | 98 ‘ WTPrfmintenance of present forest condition p/pers/m
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