Ad O p TG ﬂO n il\r/]\on:Jeg;Lmen’r
e e Conditions

Proceedings

|UF®

IUFRO Research Groups
3.08.00 — Small-scale forestry
4.05.00 — Managerial economics and accounting






Adaptation in Forest Management
under Changing Framework Conditions

IUFRO Symposium
19-23 May 2014
Sopron, Hungary

Proceedings

|UF£C2

IUFRO Research Groups
3.08.00 — Small-scale forestry
4.05.00 — Managerial economics and accounting



Adaptation in Forest Management
under Changing Framework Conditions

IUFRO Symposium
19-23 May 2014
Sopron, Hungary

Organizers:

3.08.00 — Small-scale forestry
4.05.00 — Managerial economics and accounting

Faculty of Forestry, University of West Hungary
Forest Research Institute, Hungary
Foundation for Sustainable Forest Management

Editors:
Endre SCHIBERNA
Magdolna STARK

ISBN 978-615-80139-2-5

Published by
Foundation for Sustainable Forest Management
Magyar u. 8, Sopron, Hungary



IUFRO Symposium 2014, Sopron, Hungary

Contents

Preface

Abstracts and manuscripts of the oral presentations

ACHDIAWAN, Ramadhani:

Rattan Resource Scarcity as a Consequence of Unsustainable Development and
National Strategy: Case Study in West Kutai, East Kalimantan, Indonesia

BoOURIAUD, Laura— CosoFRET, Vasile-Cosmin — MuTu, Mihaela — NICHIFOREL, Liviu:

Forest Owners’ Perceptions about the Forest Management Adaptation to Climate
Change

BUTLER, Brett J. — BUTLER, Sarah M. — HEWES, Jaketon H.:
Family Forest Ownership Research in the United States: Past, Present and Future

BUTLER, Brett J. — HEWES, Jaketon H. — DICKINSON, Brenton J. — ANDREIJCZYK, Kyle —
MARKOWSKI-LINDSAY, Marla— BUTLER, Sarah:

Dynamics of Family Forest Ownership in the United States

COUTURE, Stéphane — CROS, Marie-Josée — SABBADIN, Régis:

Risk Preferences and Optimal Management of Uneven-Aged Forests in the Presence
of Climate Change: a Markov Decision Process Approach

CREIGHTON, Janean H. — BLATNER, Keith A. — CARROLL, Matthew S.:

The Culture of Property: Land Use Regulations and Property Rights of Family Forest
Owners in Washington State

DOBSINSKA, Zuzana — SARVASOVA, Zuzana:
Role of Forest in Society — Perceptions of Forest Owners and General Public

DoONICHT FERNANDES, Ana Paula — HOEFLICH, Vitor Afonso — bos SANTOS, Anadalvo
Juazeiro — ZAcHow, Randolf — BRrRAZ, Evaldo Mufioz — DE OLIVEIRA, Fernando
Esteban Montero:

Economic Benefits of the Faxinal System in Parana State (Brazil): Contribution to
the Life Quality of Traditional Populations

Dubik, Roman — S1SAK, Lud&k:

Placing Timber and Timber Products on the Market in the Czech Republic and
Related Economic Impacts

DubuMAN, Corina — BOURIAUD, Laura — DUDUMAN, Gabriel — MuTu, Mihaela —
NICHIFOREL, Liviu — PALAGHIANU, Ciprian:
The Role of Information in Forming Forest Engineers' Perceptions and Attitudes
about Climate Change

10

11

12

13

14

15

23

35

43



4 Contents

DubuMAN, Mihai-Leonard — OLENICI, Nicolai — OLENICI, Valentina — BOURIAUD, Laura:

The Impact of Natural Disturbances on the Norway Spruce Special Cultures Situated
in North Eastern Romania, in Relation to the Management Type 44

FicHINO, B.S. — SANTOS, R.F. — PIVELLO, V.R.:
Pinion Extraction and Resource to Fauna: Conflicting Ecosystem Services? 45

Ficko, Andrej — BONCINA, Andrej:
Changes in Private Forest Management and Planning in Slovenia, 1980-2013 46

GREBNER, Donald L. — GRALA, Robert K. — HENDERSON, James E.:

An Approach and Framework for Assessing the Use of Woody Biomass as a
Bioenergy Feedstock in the United States West Gulf Coast Region 47

HAARA, Arto — HOKAJARVI, Raili — KURTTILA, Mikko — TIKKANEN, Jukka:

Potentials of Forest Planning in Enhancing Ecosystem Services in the Landscape
Dominated by Mass Tourism and Private Forest Ownership 48

HARTEBRODT, Christoph — CHTIOUI, Yvonne:

Balance Impossible? Between Customizing and Comparability of Employee
Satisfaction Surveys (ESS) 49

HARTEBRODT, Christoph — CHTIOUI, Yvonne — HOWARD, Kathryn — AICHHOLZ, Reinhard:

Integrated, Participatory Sustainability Management in the Context of Functional
Subsystems of Forest Enterprises 62

HARTEBRODT, Christoph — SCHMITT, Julia:
Readiness of Forest Officers for Adaptations in Forest Management Planning 63

HERCHER, Wolfgang:

One Landscape, Different Occurrences — Regional Trends of Black Forest Farming
within the last Years I

HoDGES, Donald G. — HALE, D. Stuart:

Decision Support System to Assess the Role of Ecosystem Services in Adapting to
Shifting Framework Conditions 87

ISHIZAKI, Ryoko:
New Trends in Public Opinion on Forestry in Japan 93

JONES, W. Daryl:

Natural Resource Enterprises: Payments to Landowners for Ecosystem Services from
Forests and their Management in the USA 95

KaANYI, Benson — KiRERA, Rose:

Evaluation of the Adoption of Commercial Forestry by Smallholder Farmers in
Kenya 101

KARPPINEN, Heimo — BERGHALL, Sami:

Stand Improvement in Family Forests: the Role of Beliefs, Attitudes and Social
Pressure 102

LEAHY Jessica — STRAUB, Crista;

Small Scale Forest Landowner Risk Perceptions and Social Acceptability of Forest
Management Approaches to Address Invasive Forest Pests 103

IUFRO Symposium 2014, Sopron, Hungary



Contents

LEBAN, Vasja — SCHRAML, Ulrich — ZADNIK STIRN, Lidija — KR¢, Janez — MALOVRH,
Spela Pezdevsek:

Is Efficiency a Sign for Professionalization? Analysis of FOAs in Slovenia Using
DEA Method 105

LETT, Béla — GAL, Janos — STARK, Magdolna — FRANK, Norbert:

Development and Possibilities for Close-to-Nature Forest Resource Management in
Hungary 115

LiAw, Shyue-Cherng — CHEN, Wan-Jiun:
Users’ Perception on Recreational Trails of Urban Forest in Central Taiwan 131

MAEDA, Chiharu — NAKAMA, Yuei — ICHWANDI, lin:

NTFP and its Economic Contribution to the Surrounding Community in Gunung
Walat University Forest 147

McGiLL, David W. — ErRAZO, Ana Maria:

Landowner Views of the Benefits, Threats and Geographic Extent of their Woodland
“Landscapes” 148

MALOVRH, Spela Pezdeviek — HODGES, Donald G. — AVDIBEGOVIC, Mersudin:
Targeting Private Forest Owners Groups for Effective Policy Decisions and

Implementation in Slovenia and Bosnia-Herzegovina .. . 149
MINEO, Keito:

The Responses of Forest Owners in Japan to Expansion and Reduction of Demand: a

Case Study of Kitayama Forestry, the most Expensive Forestry in the World 150

MuTu, Mihaela — DUDUMAN, Corina — BOURIAUD, Laura — NICHIFOREL, Liviu — DANILA,
lulian-Constantin :

Forest Engineers' Perceptions about Adapting Forest Management to Climate

Change in Northern-Eastern Romania 151
NAGY, Gabriella M. — H£J1, Botond:

Main Environmental Loads in Forests of Sopron and their Acceptance by Citizens 152

NAGY, Gabriella M. — HEj1, Botond:
Mathematic Function Relations in Quality of Life Model in Forest Assessment 153

NINIK, Maria — NUNIK, Anatoliy:
Stakeholder Evaluation of Long-Term Changes in Framework Conditions of Forestry

in Scottanrd ..~ 154
OTA, Ikuo:
The Present Situation of Common Forests inJapan 155

PALETTO, Alessandro — BALEST, Jessica — De MEeO Isabella — GIACOVELLI, Grazia —
GRILLI, Gianluca:

Perceived influence and Real Power of Stakeholders in Forest Management: a Case

StUAY IN LY 163
PEYRON, Jean-Luc :
Simultaneous Analysis of Forest Adaptation and Mitigation 177

IUFRO Symposium 2014 Sopron, Hungary



6 Contents

POLLUMAE, Priit — KorJus, Henn:

Towards a Sustainable Estonian Private Forestry: the Developments of Two Decades
in Estonia 179

POSAVEC, Stjepan — BELJAN, Karlo — FORNAZAR, Ana:
Entrepreneurship Development of Non-Timber Forest Products in the Republic of

Croatia 189
PREMRL, Tine:
Forestry and Agriculture in Agrarian Commons 1201

SARAEV, Vadim — EDWARDS, David:
An Integrated Optimal Rotation Length Model for Wind-Throw Risk in a Changing

Climate: New Tools for Adaptation in Forest Management 202
SATO, Noriko:

Historical Relationships between Communal Forests and Small-Scale Private Forests

N JADAN 203

SCHMITT, Julia — HOFFMANN, Volker:

Chances of Small-Scale Utilization of Non-Wood Forest Products under Changing
Political and Economic Conditions in China 205

SINKEVICH, Sergei M.:
Environmentally Oriented Forest Management — Prospects of Sustainability 219

TEETER, Larry — BAILEY, Connor — BARLOW, Becky:
Rural Community Effects of Timberland Ownership Chang 220

ToscANl, Philipp — SEKOT, Walter:

Delimitation of Forestry within the Framework of the Austrian Farm Accountancy
Data Network 221

WILHELM, Stefan — MOHRING, Bernhard:
Der Beitrag verschiedener Baumarten zum 6konomischen Erfolg von Forstbetrieben 235

ZADNIK STIRN, Lidija — MALOVRH, Spela Pezdevsek — GROSELJ Petra — LEBAN, Vasja —
KRC, Janez:

SWOT and Group AHP Approach in Assessing Scenarios for Increased Use of
Forest Biomass for Energy in Slovenia 249

ZADNIK STIRN, Lidija— GROSELJ Petra:

Fuzzy Methods for Evaluation of Environmental, Social and Economic Indicators in
Natura 2000 Forestlands 250

ZHANG, Chenli — HODGES, Donald G.:

Forest Carbon Income Opportunities and Effects on Optimal Rotation Ages for
Southern Hardwood Forests: a Tennessee Case Study 251

ZOBRIST, Kevin W. — GRAND, Lauren A. — ROZANCE, Mary A.:

Fostering Adaptation by Changing Landowners’ Knowledge Framework — Responses
to Extension Education in Northwest Washington State, USA 253

IUFRO Symposium 2014, Sopron, Hungary



IUFRO Symposium 2014, Sopron, Hungary

Preface

On behalf of the organizers, it is our honour to present the Proceedings of the
IUFRO Symposium “Adaptation in Forest Management under Changing
Framework Conditions”. The Symposium was jointly organized by two
IUFRO Research Groups: Managerial Economics and Accounting and Small-
scale Forestry. The common ground for discussion is provided by the
importance of social and economic considerations in finding solutions to future
challenges of sustainable forest management.

Forests are exposed to a wide range of changes due to their ability to survive
for decades and centuries. So is forest management, which must harmonize the
shifting demands for the various services of forests with the supply determined
by the current state of forests, while maintaining the forests’ ability to adapt in
the future.

Contributions from all over the world draw a lively picture of how the various
large-scale changes are observed and addressed. This variability highlights the
importance of such meetings, where researchers can meet and ideas can be
shared.

Endre SCHIBERNA
Editor
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Rattan Resource Scarcity as a Consequence of
Unsustainable Development and National Strategy:
Case Study in West Kutal, East Kalimantan, Indonesi

Ramadhani AHDIAWAN

Center for International Forestry Research (CIFOR)onesia

Rattan was an important source of income for peaplepper Mahakam watershed, West
Kutai District, East Kalimantan, Indonesia. Befdfee massive land conversion to coal

mining, oil palm and rubber plantation, rattan gldyole as their bank account. In the past,
owner of rattan gardens harvested their rattansstghen they had to send their children to
school, held wedding party and other important sices. However, in a recent decade, they
have abandoned their rattan gardens. Some havecbegarted into coal mining, rubber or

oil palm plantations. Domestic rattan furniture drahdicraft industries suffered due to raw
material scarcity. Since 2011, Government of Ingaéas fully banned export of raw and

semi-finished rattan in order to survive domesgtitustry. However, this policy has worsened
the price of rattan in the upstream. Governmerhdbnesia has to develop national strategy
to sustain rattan supply and recognized role ¢dman forest conservation.

" r.achdiawan@cgiar.org
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Forest Owners’ Perceptions about the
Forest Management Adaptation to Climate Change

Laura BoURIAUD — Vasile-Cosmin GSOFRET—
Mihaela MuTU — Liviu NICHIFOREL

Forestry Faculty, "Stefan cel Mare” University aic@ava, Romania

Forest management adaptation to the climate cheangamatter of forest type, disturbances
regime, but also a matter of forest owners’ behaviace to the climate change issue. A
study was conducted in North-Eastern Romania wiéhaim to identify the perceptions and
attitudes of private forest owners regarding thedbmanagement and, particularly, the needs
to adapt the forest management to the climate @harighe responses to the 130
guestionnaires were analyzed with Principal Compbiealysis. Most forest owners have
few information about climate changes and its fmsseffects, and they do not believe in
their existence. Only few owners believe that tgkattion to adapt to climate change may
reduce the risk of damage by wind, drought, fuagg insects. The analysis revealed that the
adaptation of forest management to the new clin@tiaitions is not a matter of perceiving
the risk of the climate change, but a matter adniies: for instance, the forest management is
problematic in the perception of the forest ownwiigh many unsolved issues. For example,
in relation to private forest management, it appeahat forest owners perceived that forest
ownership brought them more problems than beneditg, how to guard forests against the
firewood theft, or how to obtain harvesting pernatsestablish forest management plans that
will allow them to withdraw timber for the housetaleeds. We conclude that adapting forest
management to climate change is in fact pendindoogst owners’ perceptions and views
about the stressing problems of today’s forest mament.

" Corresponding author: bouriaud@gmail.com
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Family Forest Ownership Research in the United Stais:
Past, Present and Future

Brett J. BJTLER® —Sarah M. BITLER® — Jaketon H. BWES

& USDA Forest Service
® USDA Forest Service, University of Massachusetisharst Family Forest Research Center

Families and individuals own a plurality of foréahd in the United States — 114 million ha
(282 million ac). This group, collectively referréal as family forest owners, is as diverse as
the land they own and continue to be the subjentuwth research on the threats they face, the
benefits they provide, and their general charagties. A systematic review of the peer-
reviewed research literature related to family $orewnerships in the U.S. published since
2000 has been conducted. Coding of the 400+ @astioleludes: methods and analysis
techniques employed; theoretical underpinning; gealgic scope and resolution; and, most
importantly, the findings. Common threats invedigla include: climate change;
development; fire; markets; parcellation; and texatSolutions discussed in multiple sources
include: ecosystem services; education; incentimegkets; policies; social marketing; and
new/revised tax policies. While specific futureeditions are unknown, some intriguing ideas
include: landowner dynamics; intra-familial dynamjienicro-targeting; social capital; panel
studies; and evidence based practices.

" Corresponding author and presenter: bbutler01 @fsi$
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Dynamics of Family Forest Ownership in the United ftes

Brett J. BUTLER — Jaketon H. Bwes— Brenton J. IZKINSON —
Kyle ANDREJCZYK— Marla MARKOWSKI-LINDSAY — Sarah BTLER

USDA Forest Service

The National Woodland Owner Survey (NWOS) is coteddyy the U.S. Forest Service,
Forest Inventory & Analysis program in order totbetunderstanding: who owns the forests
of the United States, why they own it, what theyéhdone with it in the past, and what they
plan to do with it in the future. On a recurringsisa self-administered surveys are sent to
randomly-selected private forest owners from actbssU.S. Between 2011 and 2013, the
NWOS began to resample points for the first timee previous surveys of these points were
conducted between 2002 and 2006. If the same ohipesg/ned the sample point, they were
resurveyed; if there was a new ownership at thegpkapoint, they were surveyed for the first
time. These results provide the most compreherestaenination of family forest ownership
dynamics in the U.S. to date. Topics to be disaisgd include changes in forest owners’
attitudes, behaviors, and demographics.

" Corresponding author and presenter: bbutlerO1 @fsi$
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Risk Preferences and Optimal Management of
Uneven-Aged Forests in the Presence of Climate Chge
a Markov Decision Process Approach

Stéphane GUTURE — Marie-Josée Ros— Régis S8BBADIN

INRA, UR 875Applied Mathematics and Computer Science Laboratoagtanet Tolosan, France

This article determines the optimal managementnregbof uneven-aged forests in the
presence of climatic changes affecting windstormua@nce probabilities, and takes into
account the risk preferences of the forest ownhbrs $tudy analyzes optimal harvesting by
applying a Markov Decision Processes (MDP) framé&wdiwo management types are
considered: the exact uneven-aged forest managenwetel in which the forest owner jointly
manages all the different stand plots, and thepeddent uneven-aged forest management
model that assumes that the forest owner separatelyndependently manages each plot of
the forest. In the application of this MDP frametyowe show that the forest owner tends to
converge toward a forest structure which is veogelto a normal forest. We also find that the
independent model can be seen as a poor approaimatithe exact model. We also show
that the optimal decisions depend on risk prefeesnaut not on the considered levels of
windstorm probability possibly resulting from cliteachange.

" Corresponding author: Stephane.Couture@toulouadrinF-31326 Castanet Tolosan, France
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The Culture of Property:
Land Use Regulations and Property Rights of
Family Forest Owners in Washington State

Janean H. €eicHTON — Keith A. B ATNERY — Matthew S. GRrOLL"

& College of Forestry - Forest Ecosystems And Sogci@tggon State University, Corvallis, Or, USA
® School of the Environment, Washington State UnitgrBullman, WA, USA

Private forest lands in Washington State provideadety of public resources that many

enjoy, such as wildlife, timber, non-timber prodyctecreational opportunities, and clean
water. This paper discusses the relationship betwméblic goods and property rights

concerning private forest landowners, and explpassible linkages between property rights
conflicts, environmental regulations, and forestginentation in Washington State. The
emergent issues of significance to the landownerspoke with regarding development and
forest fragmentation are environmental regulatiand the impacts on private property rights
and overall forest security. The major dimensionsrainding these issues include the
attitudes regarding urbanization within the cousty the divergence of values between long-
time and new residents. We suggest that the paeasneff ownership are changing in

Washington State, and that a new culture of prgpexists that may reduce the potential for
land-use changes.

" Corresponding author and presenter: blatner@wspfRadiman, WA. 99164-6410
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Role of Forest in Society —
Perceptions of Forest Owners and General Public

Zuzana DBSINSKAY — Zuzana BRVASOVAP®

#Department of Economics and Management of Foresamlty of Forestry, Technical University in Zvolen,
Zvolen, Slovak Republic
® Department of Forest Policy, Economics and Forestdgdament, National Forest Centre — Forest Research
Institute in Zvolen, Zvolen, Slovak Republic

CFaculty of Forestry and Wood Sciences, Czech Usityeof Life Sciences Prague, Prague, Czech Republic

Abstract - During the last decades the awareness of enviro@nesues in forest management is

increasing because of the change in environmedtatagion. The perceptions of forests, sustainable
management and ecosystem services were studieddysurveys. The general public and forest
owners were the two target groups. The questioesdirad similar questions, but two different

methodological approaches were used - CATI systengéneral public opinion survey and semi

structured questionnaires for forest owners. Theors® one contained more detailed questions
regarding the forest property. All together answieosn 1503 respondents (general public) and 150
forest owners were evaluated on following topiasstainable forestry, main group of ecosystem
services, perceptions of forest. The assumption ftirast owners awareness of forests differ from
general public and their only management objeciiveconomical profit, has not been approved.
Results suggest that people are mostly satisfigd thie forest management in Slovakia and they
understand the trade-offs between different eceayservices and their utilization.

perceptions of forests / forest owners / general plic

1 INTRODUCTION

The awareness of environmental issues in forestgenent is increasing due to changes in
environmental education. According to the natiogehtegy for environmental education
adopted in 1996 and revised in 2006 the key fafmorenvironmental education is the
education and training towards sustainable devedmpm The so called “environmental
minimum” contains following topics: biodiversity nméenance, deforestation, and soll
erosion, rational use of natural resources, aitemand soil pollution, depletion of the ozone
layer, acid rain, greenhouse effect, energy contompwaste, urbanization and population
explosion (Izakovicova 2010). Forests are an esdeumponent of the landscape and play
an important role in environmental education.

Over the last few decades, crucial changes haentplace in the views and demands on
forests by society at large. This includes the eémsed environmental awareness and
recreational interests of society (Hajduchova -eBW011). These changes also affect the

" Corresponding author: zuzana.dobsinska@tuzvoll@e®53, ZVOLEN, T. G. Masaryka 24
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public’s way of looking at the traditional role fafrests as producers of raw materials. At the
same time the urge to re-orient societies towandeeasingly “bio-based economies” results
in higher demands for raw material, not only farrgmsingly sophisticated products, but also
for renewable energy (Rametsteiner et al. 2009).

Forests have acquired a new and more global meamingpdern society, going beyond
their role as a productive and usable resource.aFgowing part of the population, forests
represent a space accessible to the public foeagon. At the same time, forests are more
and more identified as a natural environment. Ti@®/ development reflects the needs and
preferences of contemporary society and the desiran increasing urban population for
recreation in natural surroundings. It also re8gmtople’s concern over the impending threats
to the environment and biodiversity. The wish tegarve the forest is expressed in demands
for limiting forest exploitation and protecting as2in a close-to-natural state. For many
people, the protection of environment and landstesebecome a major criterion for judging
overall performance in forest management (Schmih@907).

The meaning of sustainable forest management esdanich its primary focus on wood
production to include a wide range of different @amations of forest uses meeting economic
needs and opportunities as well as addressing dgatiynchanging social and cultural values
(Schmithusen — Seeland 2006). This brings new bktd#ers into the forest policy making
process. These stakeholders come with perceptahses, attitudes, and interests regarding
forests and the forest sector (Krott 2005). Fos taiticle two stakeholder groups were
analysed. The first one was the general publictaedecond one was forest owners.

The aim of this article is to present the awarenésbe general public and forest owners
on forests, sustainable management and ecosysteitese

2 MATERIAL AND METHODS

The perceptions of forests, sustainable managearehecosystem services were studied by
two surveys. The general public and forest owneesewthe two target groups. The

questionnaires had similar questions. The questamthe surveys were prepared with input
from several experts in the field, including acadesmas well as practitioners. The first

questionnaire for the general public opinion surgegptained 10 questions. The second semi
structured questionnaire for forest owners had ddstions and contained more detailed
questions regarding forest property. All togethasveers from 1503 respondents (general
public) and 151 forest owners were evaluated dieviahg topics: sustainable forestry, main

group of ecosystem services, perceptions of forest.

General public survey

The survey was carried out by a professional agefag results of the public survey include
the responses collected from January until Febr2f¥3. In total, 1503itizens were
contacted via telephone and provided valid responsél February 28, 2013. The age, and
residence distribution is shown in thables 1 and 2

Table 1. Gender and residence distribution  Table 2. Age distribution

Gender Capita Residence Capita Age Capita
18-24 126

Female 726 Urban Areas 819 25_39 385
40-54 483

Male 777 Rural Areas 684 55+ 509

IUFRO Symposium 2014, Sopron, Hungary
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Forest owners’ questionnaire

The questionnaire for forest owners was sent bylaegnail to 639 forest owners in June
2013. The target group were private forest owneefepably members of forest owners
associations from different regions in SlovakiaeTieturn rate was 23% (151) by the"10

November 2013. The age, and residence

Table 3. Gender and residence distribution

distribigishown in th& ables 3 and 4.
Table 4. Age distribution

Gender Capita Residence Capita Age Capita
18-24 0

Female 14 Urban Areas 53 25_39 6
40-54 28

Male 137 Rural Areas 98 55+ 117

In this article seven questions (Q) were selectetlevaluated. Together with the answers

(A) they are presented able 5

Table 5. Evaluated questions

General Public Survey Questionnaire

Forest Owners Survey Questionnaire

Q4 People have different opinions on wh®) 16 Which of the following options why
to maintain and enhance forests. you own the forest is the most
Which of the listed options do yqu important for you?
think should be the most important |in
Slovakia?
A economic purpose, ecological valu A economic purpose, ecological values,
social aspects, other social aspects, other
Q2 How often do you visit the forest? Q 18 How oftenyabu visit the forest?
A once a week, once a month, never A once a week, mnwnth, never
Q3a How you spend your time in theQ 19 How you spend your time in the
forest? For what purpose do you go forest? For what purpose do you go
into the forest? into the forest?
A recreational, NWFP, other A recreational, NWFPgeoth
Q 3b Idonotgo into to forest because: Q 20 | do moingo to forest because:
A | don’t feel safe in the forest A | don’t feel safe in the forest
| have no time | have no time
| am not interested in my forest | am not interested in my forest
Q8 People have different opinion orQ 21 In your opinion rate how private forest
private forest management. In yqur owners and their associations take care
opinion rate, as in school with marks of their forest property.
from 1 to 5, how private forest owners
and their associations take care | of
their forest property.
A 1,2,3,4,5 A 1,2,3,4,5
Q22 What are your plans with your forest
property in the future?
A sell, lease, leave for children, expand,
buy new forests, no plans, other
Q23 How do you evaluate your forest
property in terms of your expectations?
A Satisfied, not satisfied, don’t know

IUFRO Symposium 2014, Sopron, Hungary
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Questions were evaluated separately according ¢o tirder. The first part of the
guestionnaires contained general questions relef@nfurther sampling regarding age,
gender, education and residence. Questions 22 &nwve2e asked only in the second
guestionnaire aimed at forest owners. The answers wompared between the both surveys
and are presented in figures. Q22 and 23 were a&eldor urban and rural areas because the
guestions were asked only in the second questimnnai

3 RESULTS AND DISCUSSION

In the Q4/Q16 public and forest owners were asKaoutithe main purposes that forest
should serve for. Most of the public regards eciolalgvalues as the most important

(83,69%), whereas the forest owners prefer theaoanpurpose (40,89%). This corresponds
with other research conducted in this area by Rsteieer et al. (2009) where European
public places higher value on forest conservatiod forests’ protective functions than on

forest utilisation aspects, contrary to forest o@nghose main concern is the economic profit
from their property. An overwhelming majority ofgy@e in Central Europe, for example, link

the economic function of forests mainly to the prctibn of wood itself.

1400
1200
1000

800
600 ® public

400 + forest owners
200
0 . N _ _m
economic ecological social other
purposes  values aspect

Figure 1. The purpose for maintaining and enhandorgsts

The frequency of forest attendance is evaluateHignre 2 Most of the public visits
forest once a month (63,41%), whereas the foreseoswisit the forest regularly (74,17). In
Germany a nationwide quantitative survey concermimgsts and forestry was conducted in
2007. 49% of the respondents stated enjoying &taisa forest. In contrast, only 19% of the
questioned German public stated that the forasbtisnteresting for them (Kleinhtickelkotten
— Wipperman 2007). In Lithuania of the respondevit® had visited forests, 25% said that
they visited at least 3-4 times per year (Mizaraitdizaras 2006).

1500
1000 ® forest owners
public
500
0 — E— —
once aweek once amonth never

Figure 2. Frequency of forest attendance

IUFRO Symposium 2014, Sopron, Hungary
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From the 123 respondents that stated never goirtbetdorest only one was from the
forest owners group, the others were from the publne main reason for the non-attendance
was lack of free time (68) followed by the disimstr of the forest (46). Only 6% of the public
does not feel safe in the foreBidure 3.

6%
’ E] don 't feel safe
I have no time
56% =] am not interested in my forest

Figure 3. Reasons for not visiting the forest

The main purpose for visiting forests for both greuvas recreation (79,87% of the
public and 68,70% of the forest owners), followsdrimn-wood forest productsigure 4.
The recreational category included following adi&s: tourism, sport, rest, and hunting.

The results in other European countries are sipelgy. in Germany, 77% of interviewees
stated seeing the forest as a place for recreatidirelaxation; 55% of the questioned public
stated using the forests for recreational walk&eotactivities included observing nature
(42%), collecting herbs (20%), having barbeques parties (17%), as well as jogging and
‘Nordic walking’ (17%) (Kleinhickelkotten — Wippeian 2007).

A survey from the Czech Republic stated that tHkction of non-wood forest products,
such as mushrooms and different kinds of berriad,ahigh recreational value for people in
the Czech Republic (Sisak 2006).

According to a survey in 2007, the most populaes$bractivities among Swiss citizens
were recreation and various kinds of sports a@wifollowed by the gathering of non-wood
forest products (Seeland et. al 2007).

In the study conducted by Rametsteiner et al. (R0@8restingly, recreational purposes
were not ranked as one of the top two most imporemefits by European citizens. This
contradicts findings of previous studies and theeexations of forest experts across Europe.

1500 -
1000 Ipublic
for est owners
500
0 - [ | ,
recreational NWFP other

Figure 4. Main ecosystem services forest shouldigeo

In the Q8/21 respondents could rate the forest gemant conducted by private forest
owners. The marks were the same as at Slovakiaoksiistem where 1 being the best and 5
being the worst. The general public rated the peifarest owners mostly with the mark 2
and 3. Private forest owners themselves markednteiagement with 2 followed by 1 and 3.
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» General Public Forest Owners
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Figure 5 and 6. How are private forest owners manggheir forests?

Last two questions were asked only in the secorgtqannaire for the forest owners. The
guestions regarded the owned forest propérahle 6illustrates the plans with the forest
property. The majority of the forest owners planlgave their property for their children.
Interesting is, that people living in rural areas more keen to keep or expand their property.

Table 6. Plans with the forest property in thaifat

sell lease leave for children  buy new forests no plans other

urban areas 1 2 31 13 0 6
rural areas 0 3 66 23 2 4

Most of the forest owners are satisfied with tipeoperty(Table 7)

Table 7. Expectations of the owned forest property

satisfied not satisfied don’t know
urban areas 43 3 7
rural areas 78 11 9

Ecosystem services tend to be more important foplediving in Central Europe (10.1%
rank them as most important topic) compared to rotegions. They are considered least
important by people in North Western European aoest(3.8%). Again a high variation
exists across countries in the regions. About 16%eople in Slovakia rank them as most
important, followed by Finland (15.3%), and Slowge(iRametsteiner et al. 2009).

4 CONCLUSIONS

Results suggest that people are mostly satisfi¢ e forest management in Slovakia and
they understand the trade-offs between differensygstem services and their utilization. As
the results of the public survey have demonstratesl,general public has expectations as
regards forests and forestry for greater protecind management for ecosystem services
(emphasis on ecological values before economicgsa)y contrary to forest owners who
stress the economic function. In the future thera need to work with young generation to
improve their knowledge about forestry and fore3ise education program prepared for
schools where the elements of forest pedagogynahaded is also in line with these findings.
In the next survey that will take place in followiryears, we are expecting changes in
perceptions on ecosystem services and higheritrstesters.

IUFRO Symposium 2014, Sopron, Hungary



Role of Forest in Society 21

Acknowledgements:This work was supported by was supported by tbgel Research and
Development Agency under the contract No. APVV-0Q47 and Czech Agency for
Agricultural Research under contract No. QJ12203T8is publication is the result of the
project implementation: Centre of Excellence ,Damissupport in forest and country®,
ITMS: 26220120069, supported by the Research & [Dpweent Operational Programme
funded by the ERDF.

REFERENCES

HAJDUCHOVA, |. — SULEK, R. (2011): Forests - key development factor ofcelk regions in Slovakia.
In Resources of the Slovak Republic as a factatesklopment strategies in European and global
spaceBratislava: Ekoném

KLEINHUCKELKOTTEN S.—WIPPERMANNC. (2007): Kommunikation flir eine nachhaltige Waltsehaft
in Deutschland [Communication for a Sustainable eBbrEconomy in Germany]. In:
Berichtsband zum 39. Forstpolitikertreffen, Tschedhe Landwirtschaftliche Universitat in Prag,
Fakultat fur Forstwirtschaft und Umwelt, Prag (ier@han)

KROTT, M. (2005): Forest policy analysis. Springer, 323 p.

MIZARAITE, D. — MIZARAS, S. (2006): Afforestation of agriculture land asomltof rural forestry
development in Lithuania. In: Wall, S. (ed.). 20@nall-scale forestry and rural development:
the intersection of ecosystems, economics and tyocRroceedings of the IUFRO 3.08
conference hosted by Galway-Mayo Institute of Tedbgy, Galway, Ireland. Online
http://www.fao.org/fileadmin/user_upload/rome20@ts/Afforestation_agriculture_land_Lithua
nia.pdf

RAMETSTEINER, E. — EICHLER, L. — BERG, J. (2009): Shaping forest communication in the European
Union: public perceptions of forests and foreskiyal report. Online:
http://forestindustries.eu/sites/default/files/dibes/1file/Shaping_forest communication.pdf

RAMETSTEINER, E. — KRAXNER, F. (2003):What Do European’s Think about Forests and Susti@ina
Forest Management?; Ministerial Conference on tioéeBtion of Forests in Europe, Liaison Unit
Vienna, Austria

SCHMITHUSEN, F. — SEELAND, K. (2006): European Landscapes and Forest as Repation of
Culture. In: Cultural Heritage and Sustainable Bbtdanagement — The Role of Traditional
Knowledge. Ministerial Conference on the Protectioin Forests in Europe, Liaison Unit,
Warsaw, 1: 217-224.

SCHMITHUSEN, F. (2007): Multifunctional forestry practices asaad use strategy to meet increasing
private and public demands in modern societiesnidwf Forest Science 53 (6): 290—298

SEELAND, K. — KILCHLING, P. - HANSMANN, R. (2007): Urban consumers’ attitudes towards non-
wood forest products and services in Switzerland an assessment of their market potentia.
Small-scale Forestry (6): 443-452

SISAK, L. (2006): Importance of non-wood forest producliestiion and use for inhabitants in the
Czech Republic. Journal of Forest Science 52 (B):-4426

IUFRO Symposium 2014, Sopron, Hungary



22

IUFRO Symposium 2014, Sopron, Hungary



IUFRO Symposium 2014, Sopron, Hungary 23

Economic Benefits of the Faxinal System in
Parana State (Brazil): Contribution to the Life Quality of
Traditional Populations

Ana Paula @NICHT FERNANDES — Vitor Afonso HbEFLICH—
Anadalvo Juazeiro dosa8tos® — Randolf ZcHow® — Evaldo Mufioz BAZ-
Fernando Esteban Montero den&IrA?

2 Federal University of Parana, Sector of Agricat@cience, Centre for Forestry and Wood Scierarama, Brazil
b Ministry of the Environment, Brazilian Forest Serj Southern Regional Unit, Parana, Brazil
¢ Ministry of Agriculture, Livestock and Supply, Baidian Agricultural Research Corporation,
EMBRAPA, Colombo, Brazil

Abstract — The work is a case study on the sustainable uséoret resources by traditional
populations, involving 137 Faxinal families in tliarana state. The objective is to analyze the
adequacy of the Faxinal System into the Nationat&y of Conservation Units and to quantify the
associated economic benefits of doing such. Asgolaies for data analysis, a descriptive matrix was
developed in order to analyze the similitude of dleévities and goals of the twelve categorieshef t
SNUC and of the Faxinal System. It was observed ttiea Sustainable Development Reserve is the
conservation unit category with more similitudehe Faxinal System in terms of activities and goals
Concluded the adequacy, the implementation of palstruments revealed the possibility of an
increased average family income over 350%. Thelteesndicated that the implementation of
appropriate policy instruments and programs cou@ide improved income and quality of life for
traditional populations.

sustainable forest management / traditional knowlege and culture / faxinal community forestry
system / forest policy

1 INTRODUCTION

Rural communities and indigenous groups around wioeld have participated in the
protection of strategic natural resources, andrmatitonal conventions have sought to
translate these practices into universal rules ratept both; resources and populations
(Allegretti 2008).

In this context, Silbernagel (2013) indicates tiat rational use and the sustainable use
of forest resources is guaranteed in goals andrectf the entire system that protects the
environment, and therefore aligned to the principdé the United Nations Conference on
Environment and Development as to safeguard théipteukoles of forests and forest lands
and the promotion of the sustainable forest managem

" Corresponding author: anapauladfernandes@yahodagom
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Due to the global demand for the protection of rgtaraditional populations became
considered as important responsible actors fom#taral environment protection in which
they are embedded. Within the Araucaria ForesthenSouth Central region of Parana, are
small villages, since the colonization of the stat#h traditional silvopastoral activity in
common areas, and a polyculture of subsistencd;dkmal System (Lowen Sahr 2005). The
Faxinal community is formed by juxtaposed plotseberal families, which collectively raise
their animals on the loose, among areas of the garda Forest (Léwen Sahr - Cunha 2005).

However, its residents have been facing many sexwronmental conflicts that affect
traditional communities, such as the reductioneofitory and natural resources, the threat of
diminishing cultures and traditions and conflictsthwexternal actors, represented by
neighbors and government sectors (Hauer 2011). rdowp to Grzebieluka (2010), the
Faxinal communities are losing their historicalciab and cultural ties due to modern
agricultural technological advancement; moreovemes families keep the land and integrate
into the industrial agriculture system, while otfemilies gradually sell land to ranchers, who
do not integrate into the collective Faxinal System

The disarticulation of the Faxinal System has eaunpsocial, environmental, political
and cultural implications for the peasants who limethis type of organization, which no
longer maintains the relationship that once existéth the land and signified their world
conception (Léwen Sahr 2005). Léwen Sahr (2011ykimg on the state of the art of Faxinal
communities, presents a recurring situation amilsttraditional agriculture: on one side,
resource-poor farmers and on the other side, theel@ment (environmental agencies and of
rural extension) with little capacity to promotestinable development alternatives.

In this context, Nerone (2000), in one of the fpapers presented to the theme centered
on Faxinal System, suggests not only to researd¢hgralso to other authorities, a "reeducation
look", concluding that there is need for a new apph to unravel the invisibility of the Faxinal
System, searching for them "economic outputs #ia into account the entire system."

With the given scenario of change in the Faxingaoization and the struggle for its
recognition and maintenance of their regional,uraltand social values, the aim of the study
was to analyze the adequacy of the Faxinal Systéontihe National System of Conservation
Units and to quantify the associated economic hisneff doing such.

2 MATERIALS AND METHODS

2.1 Fundamental Concepts

2.1.1 Faxinal System

Since the beginning of the eighteenth century,iwithe Araucaria Forest, in the South Central
region of Parana, small rural villages are founthwgilvopastoral activity in communitarian
ground, and a polyculture of subsistence, the &8gstem (Léwen Sahr 2005).

Chang (1988), in one of the classic works on thearfah System, associates the formation
of the communities to the physical and natural demts of the region and a set of economic,
political and social factors. According to the samuthor, what makes the Faxinal System an
atypical organization is the collective naturearfd use for livestock production. The creation
is performed on a system of "common breeding",espawhich animals are bred on the loose.

The method of land use in the system, accordirf§ctauster and Lower Sahr (2009), can
be divided in two areas, separated by fences ohelit silvopastoral lands (terras de criar)
under common use by residents in which the Araadaarest is preserved and where their
homes and animals are located; and cultivation (@éwlas de plantar) which is planted by
individual families, developed for subsistence fiagn
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In the Faxinal System both agriculture and livektpmduction is geared for subsistence,
only being marketed surplus production (Lemes e2@05). According to these authors, the
small profit gained from the sale of surplus isasted in the Faxinal System in order to retain
the means for the next generation’s production.

In a study proposed by the Environmental InstitoteParana (Instituto Ambiental do
Parana - IAP), it was noted until 1994 the existenic152 Faxinal communities in the state of
Parana. After 10 years, there were at least 44ea€imxinal Systems in the state, composing
an area of approximately 26,200 hectares and imglabout 3,400 families in various stages
of organization (Marques 2004). According to thensastudy, 52 Faxinal Systems that exist
today are considered only communities of individiaaiers.

2.1.2 National System of Conservation Units

(Sistema Nacional de Unidades de Conservacdo — SNUC
Conservations Units (CUs) are territorial spacesluding its environmental resources, with
relevant natural features, which have the funadioensuring the representativeness of significant
samples and ecological viability of different payidns, habitats and ecosystems of the national
territory and territorial waters, preserving théserg biological heritage (Brasil 2013).

The Federal Law no. 9,985 of July 18, 2000, thaaldshes the National System of
Conservation Units, divides conservation units itwo groups with specific characteristics:
the Full Protection Unit and the Sustainable Usé.Urhe basic aim of the Full Protection
Units group is to preserve nature; being admittelgt the indirect use of its natural resources,
except in cases provided by law. The basic airh@Sustainable Use Units group is to reconcile
nature conservation and sustainable use of a pasfids natural resources (Brasil 2000).

The management of the SNUC is done with the ppgtmn of the three spheres of the
government (federal, state and municipal).

* The Ministry of the Environment (Ministério do Meidmbiente - MMA) is the

central body responsible for coordinating the SNUC.

* The National Environmental Council (Conselho Naeilomlo Meio Ambiente -
CONAMA) is the consultative and deliberative bodithathe task of monitoring the
implementation of SNUC.

* The Chico Mendes Institute for Biodiversity Consgion (Instituto Chico Mendes de
Conservacdo da Biodiversidade - ICMBIio) has theossibility to implement,
support the proposals of creation and to managadédonservation units.

* In the state and municipal levels, state and l@ralironmental agencies have the
responsibility to implement, support the proposdlsreation and to manage state and
local conservation units (Brasil 2013).

Characteristics of the Conservation Units Categories

According to the classification of the BrazilianrEst Service (Brasil 2013) functions of each
category of conservation are as follows, Full Rethoa:

» Ecological Station (ES) — to preserve nature arekezute scientific research.

» Biological Reserve (BR) — full preservation of l@oand other existing natural
attributes within its limits, without direct humamtervention or environmental change,
except for the recovery measures of the alteredystems and management actions
needed to restore and preserve the natural bal@megical diversity and natural
ecological processes.

* National Park (NP) — preservation of natural ectmsys of great ecological
significance and scenic beauty, making possiblectmeluct of scientific research and
the development of environmental education andpnégation activities, recreation in
touch with nature and eco tourism.
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Natural Monument (NM) — preserve rare, natural,quaei or natural sites of great
scenic beauty.

Wildlife Refuge (WR) — protect natural environmetist ensure conditions for the
existence and reproduction of species or commusnitidocal flora and fauna resident
or migratory.

Sustainable Use:

Environmental Protection Area (EPR) — area genegadtensive, with some degree of
human occupation, endowed with abiotic, biotic, tletsic or cultural attributes
especially important to quality of life and wellibg of human populations, and it has
as basic aims to protect biological diversity, igcgbline the occupation process and to
ensure sustainable use of natural resources.

Area of Relevant Ecological Interest (AREI) — gexllgr area of small extent, with
little or no human habitation, with extraordinargtaral features or is home to rare
species of the regional biota, and aims to maimaitural ecosystems of regional or
local importance and regulate the permissible dighese areas in order to align them
with the objectives of nature conservation.

National Forest (NF) — area under forest cover retipminantly native species and
has the basic objective of sustainable multiple afstorest resources and scientific
research, with emphasis on methods for sustaineg®f native forests.

Extractive Reserve (ER) — area used by traditie@wmlactive populations whose
livelihood is based on the extraction and, adddllyn in subsistence farming and
keeping of small animals, and has as its basicctlsgeto protect the livelihoods and
culture of these populations, and ensure sust&ineiel of natural resources of the unit.
Fauna Reserve (FR) — natural area with animals abiven species, terrestrial or
aquatic, resident or migratory, suitable for sdfentechnical studies on sustainable
economic management of wildlife resource.

Sustainable Development Reserve (SDR) — naturalvahéch hosts traditional people,
whose existence is based on sustainable systemsatofal resources exploitation,
developed over generations and adapted to locébgcal conditions and play a key
role in protecting nature and maintenance of biclgdiversity.

Private Natural Heritage Reserve (PNHR) — priva®arecorded in perpetuity, with
the goal of conserving biological diversity; is thrception of the categories in the
SNUC, it is the only CU category that remains pelyaowned after its creation.

2.2 Data source

This research is characterized by being of an egpiature, with qualitative approach. The
objectives of the research are regarded as daseri@nd exploratory. As technical
procedures, we used the literature review and siashy .

The Faxinal communities studied belong to the mpaiity of Mandirituba, 25 km from the
administrative center of the municipality and 70 kom the state capital, Curitiba. The city is
located at 2546' 44" south latitude and 429' 34" west longitude, at an altitude of 925 msete
covering an area of 379,179 kmz. Its estimated lptipn in 2010 was 22,220 inhabitants.

The municipality of Mandirituba consists of threistohct Faxinal communities: Meleiro
community that has all of its area within the biagdcommunity, under common use; the
community of Pedra Preta and the community of Epidas Antas, which currently only
part of the area belongs to the breeding commBBSER 2012).

To characterize the Faxinal System in its sociabnemic and environmental aspects,
137 families totaling 439 people were interviewe@012. The questionnaires are resultant from
the contract concluded between the Parana Envinttaini@stitute (IAP) and the Department of
Rural Socioeconomic Studies (Departamento de Est8doio-Econémicos Rurais - DESER).
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2.3 Procedures for data analysis

2.3.1 Matrix of relationship between the requiremsrof SNUC categories and the Faxinal
system

The descriptive matrix was developed in order talyge the similitude between the twelve

categories of the SNUC and the Faxinal System,utiirathe permission or restriction of

activities and goals such as dwelling of traditiocammunities, livestock, agricultural

production, extraction of non-timber products, lomgg tourism, environmental education,

visitation and research, among others.

The different variables were coded numerically rdopg permission (1) or restriction (0)
of a given activity or goal in the CU category arzald and in the Faxinal System. Likewise,
the activities that are currently undeveloped baweh potential for development and
application, received the code "1P".

2.3.2 Quantification of economic benefits

The economic benefits resulting from the adequdacyhe Faxinal System in one of the
categories of the National System of Conservatiaiidivere identified and valued observing
instruments and mechanisms for public policy appleSNUC categories.

This analysis specifically involved the activitidsveloped in the community use area of
the Faxinal System, since in the areas locatedhdralestined to the cultivation of perennial
and annual species, the situation is no differemhfother family farmers who do not belong
to Faxinal System.

Revenues from activities that have an importamt iothe monetary income of these families
were calculated using information on the numbearoimals and products sold and their selling
price, extracted from the price history receivedtbg producer of the State Department of
Agriculture and Food Supply (Parana 2013). The econ benefits were calculated by the
increased revenue due to the adequacy of the F&yistem into a category of the SNUC.

3 RESULTS AND DISCUSSION

3.1 Matrix of relationship between the requirementaunder the SNUC and the Faxinal
System

From the goals/activities of the SNUC managemerggmaies identified and based on the
results of the assessment of the situation of Edx@emMmMunities, a matrixTéble 1) is
presented. The matrix lists the activities and gdlaht make up the twelve (12) conservation
units established under SNUC and the definitiongHe Faxinal System.

Table 1 shows the restriction in carrying out activitieshe Conservation Units categories
of the Full Protection Units group, representedhsy “0" code, which identifies the absence
or refusal of certain activity within the limits ¢fie conservation unity. The same situation is
not identified in terms of Sustainable Use Uniteugr, since the primary objective of this
group is to reconcile nature conservation with @astle use of a portion of its natural
resources. It can also be observed, the fact tiigtfour modalities of conservation units, in
both groups, allow the possession and use of gesarccupied by traditional populations.

With regard to the codes applied to the Faxinak&ysn Table 1, the activities that are
practiced in the community received code "1" and #ctivities that are currently not
developed but have potential for development anplicgiion, received the code "1P".
Variables which are not goals of the Faxinal Systeoth as protecting cultural,
archaeological and historical sites and the pratecof vulnerable/endemic/rare species,
received code "0" in the matrix.
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Table 1. Matrix of relationship between the requirements under SNUC and the Faxinal System

Categories of the Conservation Units )
Specific characteristics Full Protection Sustainald Use I;%E?#
BR | ES | NP| NM|WR NF | ER | FR |SDR|PRNH
Dwelling communities 0 0 0 0 0 0 1
Livestock 0 0 0 0 0 0 1
Timber products exploitation 0 0 0 0 0 0 1
«»n | Non-timber products explotation 0 0 0 0 0 0 1
'I-':J Agricultural activities ol o]l o] o] o 0 1
S | Direct management/multiple use of natural resources 0 0 0 0 0 1
5 Indirect management/ multiple use of natural resesir | 0 o |1 |1 |1 |1 | 1 |1 |1 ]| 1] 1 1
< | Scientific research 1] 1|1 ]1 1| 1| 1] 1 ] 1] 1| 1
Recreational/ecotourism activities
Environmental education
Resource management of fauna / flora
Protection of historical, cultural and archaeolaggites
Preservation/restoration of ecosystems
& | Protection of vulnerable / endemic / rare species
g Sustainable use of natural resources
O |Protection of landscapes and scenic beauty 1] 1 |1 ] 1
Protection of abiotic sites
Watershed conservation
Legend: BR - Biological Reserve; EPA - EnvirontakRrotection Area;
ES - Ecological Station; ASEI - Area of SpeciablBgical Interest;
NP — National Park; NF — National Forest;
NM — Natural Monument; ER — Extractive Reserve;
WR — Wildlife Refuge; FR — Fauna Reserve;

SDR - Sustainable Development Reserve;
PRNH - Private Reserve of Natural Heritage.
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By interpreting the codes established in the matne can observe that the categories of
conservation units Biological Reserve (BR) and Bgmal Station (ES) have no
differentiation in terms of activities and goaleg$e being the most restrictive in terms of
categories of activities use and visitation. In tcast, the Environmental Protection Area
(EPA) is considered the most flexible in the use naftural resources, visitation and
occupation.

One can also infer that the Fauna Reserve (FRPandte Reserve of Natural Heritage
(PRNH), despite being classified into the Sustdméalse Units group, do not allow any kind
of farming, ranching or extractive activities withis boundaries. According to Souza (2012),
the presence of PRNH and FR between the modatifiise Sustainable Use Units group is
displaced; it should join the Full Protection Urgt®up, since it only permits the indirect use
of its attributes.

In interpreting the results displayed in the matixrelationship, it appears that the
categories of conservation units that allow thesihmy of traditional communities within their
boundaries: the Environmental Protection Area (EM&Yional Forest (NF), Sustainable
Development Reserve (SDR) and Extractive Reseri®) @éfe those that most resemble the
Faxinal System according the other variables aealyZable2 presents a comparative
analysis between these four categories under théCSIN terms of community participation
in the management and land issues, to determineesteadequacy for the Faxinal System.

Table2. Management and land use characteristics of Conservation Units categories

Management Land Situation Land Use Type of Use

EPA Not defined under SNUC  Public or Private Rules Redtrictions Individual

ER Deliberative Council Public Domain Management Plan Collective
SDR Deliberative Council Public Domain Management Plan Collective
NF  Consultive Council Public or Private  ManagementPla Individual
Legend: EPA — Environmental Protection Area; ER #dftive Reserve; FR — Fauna Reserve;
NF — National Forest; SDR - Sustainable DeveloprReserve

The SNUC law does not make clear what kind of cdusmeeded for Environmental
Preservation Areas (EPAs), however, the majoritfeBAs have been treated as consultive
councils. By analyzing the issues raisedTable 2, was verified that the best way for the
Faxinal people to participate in decisions and rgamp community areas, would be
deliberative, since the performance of deliberato@uncils is guided by the direct
participation of communities in decisions.

With regard to the community system of familieshh@nd ownership, which is in public
domain, this land situation will not implicate imet development of their actions, because the
land use will be established in the management fdarihese areas, in accordance to the
model of conservation unit to be created. Despigelands of both categories of conservation
units, Sustainable Development Reserve (SDR) amdh&iwe Reserve (ER), be in the public
domain, in ER expropriation is already mandatorg &n SDR can coexist public domain
lands with private areas included in its limit.

As for activities that will be developed by the et people, these will be validated by a
Real Right of Use Contract. The land use shouldobeded on the management plan that
should provide guidelines for the use of the ame the management of natural resources,
this being of collective use for the whole communit
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Thus, Table 1 and Table 2 show that the Sustainable Development Reserve \Sidés
features and values that emphasize their simgartv the Faxinal System.

3.1 Quantification of economic benefits

3.2.1 Current Revenue

To determine the estimated current revenue genketayethe main activities within the
Faxinal, it was taken into account the 74 familidso practice activities in the community
area of 156.2 ha. The unit value of sales in JgnR@t2 and the average income per family
are presented ihable 3.

Table 3. Production and revenues generated by principal activities per year

Main Activities Production Unit Value Total Revenue .
(US$) (US$) (US$/year/family)

Poultry 873 heads 1.24 1,084.73 14.66
Bovines 38 heads 39.87 1,515.13 20.47
Caprine animals 20 heads 21.35 426.99 5.77
Swines 585 heads 12.36 7,231.32 97.72
Eggs 1,294 dozen 0.65 839.83 11.35
Araucaria nuts 1,050 Kilogram 2.56 2,690.01 36.35

Yerba Mate 1,000 Kilogram  2.95 2,946.20 39.81

TOTAL 1,6734.20 226.14

Table 3 presents the annual income per family, resultnoghnfthe commercialization of
the main activities within the Faxinal area. It veamsidered for the unit value: for birds, live
chicken with 1.5 kg; for swines, the slaughter va¢igf 15 kg; and for caprine animals,
slaughter weight of 20 kg. Thus, the average anm@me per family generated by the
current system is US$ 226114

3.2.1 Economic benefits resulting from the adequarfithe Faxinal System

To determine the revenue increase resulting froengtoposed adequacy for the Faxinal
System, the economic and financial instrumentsutiiip policies that focus on Sustainable
Development Reserve (SDR) were identified anddtsemic benefits were quantified.

As economic incentive instruments, the State Law $1491, of December 21, 1990
establishes the fixing of 5% rates of participatafhmunicipalities in product revenues of
value-added tax (Imposto sobre Circulacdo de Mewmiasl e Servicos — ICMS) for
environmental conservation (‘ecological’ value-adidax - ICMS-E). Of these 5%, the
fountainhead area receives 2.5% and the otheridadfestined to the conservation unit.
Furthermore, the ICMS-E falls as one of the toblkst thelps municipalities to take care of
water sources and supply and surrounding conservatits. In addition, the corresponding
value of the ICMS-E transferred in 2012 to the moipdlity of Mandirituba, was
approximately US$ 65,328.77 (PARANA 2012), howeay the municipality is not inserted
in the resource table of the ICMS-E generated peservation unit, it was concluded that this
transfer pertains only to the fountainhead areapublic supply.

Thus, it is evident the importance of the Faxingdt®m be recognized as a Conservation
Unit belonging to SNUC as a way to obtain the amsce of payment of 50% of the ICMS-E
transfer to municipalities with environmental comsgion units. According to Loureiro

! Based on the average price of U.S. dollar in Aug043 of R$ 2.342.
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(2002) in the case of all Faxinal communities albaurces received by municipalities are
invested in the Faxinal System itself, in educatibealth, reform of fence, and road
improvement programs; being 25% mandatorily apghegducation and 15% in health.

In this case, for the Faxinal people the ICMS-B wadntribute to the increase of revenue
to the families, since they would no longer spdadwn resources to make improvements in
infrastructure, in addition they would receive mitls and resources from the municipality.
As the ICMS-E is shared between families of the fBowation Unit, the value of
US$ 65,328.77 would be divided by 137 families fritmee communities of the city, with the
amount to be invested in the community per yeaefmh family of US$ 476.85.

Another form of tax incentive already used in tlaional scene and applicable to Faxinal
System classified into the category of SDR is tlengtion from the Rural Land Tax
(Imposto sobre a Propriedade Territorial Rural R)TThus, for purposes of calculating the
value of exemption from ITR, was taken as a bdmsvalue of US$ 12.81 per hectare, which
according to an employee information from the Dapant of Agriculture of Mandirituba, is
the minimum amount paid by hectare of ITR in thig.cBeing encountered a total of US$
2,000.85 (divided per 74 families) per year of I#t would no longer be paid as a tax and
thus would remain as income for the families, thuS$ 2,000.85 divided per 74 families

To the adequacy of the Faxinal System as a Cortsamvdnit of sustainable use, in the
category of SDR, could benefit the families of fexinal people through the Environmental
Conservation Support Program — Green Grant (PragidenApoio a Conservacao Ambiental
- Bolsa Verde). The Program grants quarterly, aebenf US$ 128.10 (reference value:
October 2013) to families in extreme poverty livimgpriority areas for conservation. The
criteria for granting the Green Grant are:

* have per capita income less than US$ 29.89;

* be beneficiaries of the Social Assistance Fed@@gram “Bolsa Familia”;

» develop sustainable use of natural resourc€oirservation Units of Sustainable Use,
settlements environmentally differentiated from #fgrarian Reform, territories occupied by
traditional communities, quilombos, riverines, extive or other rural areas defined by an
Executive Branch act.

Thus, inTable 3 are shown instruments and policy programs thaldcbenefit the
Faxinal System that was categorized in the new gemant mode of SDR, which shows an
increased average family income per year.

Table 4. Measurement of resulting economic benefits

Instruments and Policy Programs Revenue (US$/yeadmmily)
Ecological ICMS 476.84
Exemption of ITR 27.04
Green Grant Program 512.38
TOTAL 1,016.26

The classification of the Faxinal System into ti@RScategory leads to an increase in the
average annual household income of US$ 790.12ltiresdrom the difference between the
current average annual household income US$ 22@ade 3) and the average annual
household income US$ 1,016.@kable 4) after the classification. Lastly, the implemerudati
of these instruments and policy programs couldesgmt an increase in the average annual
household income over 350%.
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4 CONCLUSIONS AND RECOMMENDATIONS

4.1 Conclusions

The Faxinal System in its current form of admirion does not guarantee the
economic, social and environmental sustainabilityyaditional resident populations.
The agricultural income through livestock productiwithin the community area
proved unrepresentative of total family revenuessidies creating conflict with the
conservation of forest resources.

The matrix that listed the characteristics of tlaiRal System with the management
of the protected areas of the SNUC showed thabBtlstainable Development Reserve
(SDR) aggregated the largest number of features \ahdes that emphasize its
similarities with the Faxinal System.

The adequacy of the Faxinal System into the SNUG@egoaly Sustainable
Development Reserve (RDS) allows an increase inatlerage annual household
income of approximately 350% over current revenues.

The implementation of the instruments and publidicgoprograms as economic
incentives, technical assistance, associativismm feredit, programs for production
support, programs to support environmental conservaand programs associated
with rural development can increase incomes anttyu life for the Faxinal people.
Traditional populations are discouraged from reponoy their way of life, both for
the occupation of its territory, as the model ofrent environmental policy of
ignoring the conservation potential of these sedmen

In summary, this study illustrates how the tradiib populations, destitute of
economic strength and political power, become iabép of articulating and
formulating alternatives for solving social confiand using natural resources.

4.2 Recommendations

It is perceived that it is essential that the guatif the diversification process be
considered, so that families can build a range ltd@rreatives and possibilities of
agricultural and non- agricultural income consistegith its rural livelihoods.

To elaborate a plan of management for the studaedngl System by observing the
many studies already conducted, including diagossif the physical, biological and
social environment, with the active participatidncommunity members, establishing
norms, restrictions on use, actions to be developed management of natural
resources of the Faxinal community.

The implementation of public policies for rural asttategies for building alliances
between groups linked to forests, have the capdoitpromote the integration of
extensionist, research and teaching institutiors twe various segments of family
farming organizations to build and disseminate Keoge, considering the local
situation.
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Placing Timber and Timber Productson the Market in the
Czech Republic and Related Economic I mpacts
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Abstract — Placement of timber and timber products on thekat in the European Union is governed
by Regulation (EU) No 995/2010 of the Europeaniiasnt and of the Council of 20 October 2010,
laying down the obligations of operators who pléogber and timber products on the market. The
same provision holds also for the Czech Republigdfso-called operators place on the market timber
and timber products listed in Annex 1 to the Retjuta The paper focuses specifics of the Czech
Republic at implementing the Timber Regulation itibe Czech legal order and their solution. In
addition, the paper includes a model quantificabbexpected costs of two Czech model operators, in
our case forest owners, connected in particulah hie implementation and maintenance of due
diligence systems. Furthermore, main differences identified between the obligations of Czech
forest owners and importers, which follow out frime structure of the due diligence system.

Regulation (EU) No 995/2010/ EU Timber Regulation / operator / due diligence system

1 INTRODUCTION

Pursuant to the Regulation of the European Parh&med of the Council No 995/2010, due
diligence systems represent one of tools emplogeahihimize the risk of placing illegally
harvested timber or products derived from such ¢indn the market of the European Union.
During the last several years, one of key issussudsed by international forest forums has
been how to prevent the merchandise of illegaliwésted timber and products derived from
such timber.

On the other hand, it is necessary to bear in rthatto define illegal timber harvesting
is not a simple task. Discussions are led worldwableut what exactly can be considered
illegal. Here we should point out that an interoailly recognized definition of illegal timber
harvesting does not exist. What is taken for lega¥ietham may not be legal in Indonesia
and vice versa. According to literature, illegahlier harvesting generally occurs if timber is
felled, transported, sold or purchased in contrawarwith the national law (Heeswijk 2010).
Unfortunately, activities that are considered idkegreatly differ in various sources. Some
authors even differentiate illegal timber harvegtand illegal forest activities. According to
them, illegal timber harvesting is a part of thasgvities, which also include illegal activities
occurring during transport, illegal processing angbort, wrong customs clearance or tax
avoidance (Guertin 2003). lllegal timber harvestisggenerally quite common in most
countries that are main timber producers (ChindialnCanada, Indonesia and Brazil). The

" Corresponding author: dudik@fld.czu.cz; Kamycka, 1856 21 Praha 6 — Suchdol, Czech Republic
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extent of illegal timber harvesting in some couegrnis so large, and the enforcement of law so
poor, that detection and punishment are virtuatipassible. It is generally estimated that up
to ¥ of the tropical timber and up to % of the tenbor industrial purposes have to do with at
least one illegal activity. Particularly problentatiegions are the Amazon River Basin,
Central Africa, Southeast Asia and Russian FederdBrack 2006). Thus, countries in these
regions can be considered risky in terms of placnghe market illegally harvested timber
and products derived from such timber.

The whole issue resolving the placement of timbed amber products on the market
(commonly used is also a EUTR acronym — for EU TemBegulation) stems from a concept
of the European Union, which is projected in thiéofeing three principal regulations:

* Regulation (EU) No 995/2010 of the European Pasiainand of the Council laying

down the obligations of operators who place tindosat timber products on the market
— hereinafter "Timber Regulation" (EU, 2010)

» Commission Delegated Regulation (EU) No 363/2012henprocedural rules for the
recognition and withdrawal of recognition of momitg organizations — hereinafter
"Regulation (EU) No 363/2012" (Commission 2012a)

» Commission Implementing Regulation (EU) No 607/20d2 the detailed rules
concerning the due diligence system and the fregguand nature of the checks on
monitoring organizations — hereinafter "Regulat{&t) No 607/2012" (Commission
2012b)

The main contribution of the Timber Regulation effee from 3 March 2013 consists in
the establishment of a legal instrument, which \Wdwdve a retroactive effect on preventing
the illegal timber harvest through a stricter cohtiver the area of trading timber and timber
products. From a global point of view, the resatttllegal timber harvest will positively
reflect in the mitigation of climate changes, impEment of the condition of forest
ecosystems as well as in economy (providing equaditions for operators who place legally
harvested timber on the market).The principle amgh@se of the Timber Regulation indicate
that the document applies not only to forest owtertsalso to raw timber importers etc. The
paper further deals with a group of operators mgneed by forest owners in the Czech
Republic.

The aim of the paper is to survey the situatiorardigg the risk of placing illegally
harvested timber and products derived from suclbegimon the Czech market. The paper
brings an analysis of obligations following out fdre forest owners from the above-
mentioned European EUTR legislation in connectioithwthe implementation and
maintenance of due diligence systems. It also ifiemtrelations and conditions upon the
fulfilment of which the concerned forest owners sancessfully implement the due diligence
systems as well as differences between the oldigatdf Czech forest owners and importers
following out from the structure of the due diligensystem. Finally, it presents a model bill
of costs connected with the implementation of tbe diligence system (hereinafter "DDS")
by two model forest owners.

2 MATERIAL AND METHODS

Methods employed in the solution of the objectiedésthis work included an analysis of
related data and a method of the economic calouladif model costs connected with the
implementation and maintenance of DDS.

The information used in the input analysis of ofligns for the concerned forest owners
was obtained in particular from the related legglulations, i.e. from the Timber Regulation,
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from the Commission Delegated Regulation (EU) N@/3612 and from the Commission
Implementing Regulation (EU) No 607/2012 with themiber Regulation being the
fundamental EUTR document. The regulation embargfoeplacement of illegally harvested
timber and products derived from such timber onEklemarket. It also applies to timber and
timber products imported and for the first timeraaluced on the EU market. One of basic
questions remains to be asked however, "what"nsidered the timber and timber products
to which the Timber Regulation applies. A full listpresented in the Annex to the Timber
Regulation as classified in the Combined Nomenptatset out in Annex | to Council
Regulation (EEC) No 2658/87 to which this Regulatapplies.

Pursuant to the Timber Regulation, the concernegsfamwner is for the purpose of this
paper a person, who is a so-called "operator"ang.natural or legal person placing timber or
timber products on the market or for the first tiorethe internal EU market. It follows that
the operators include entities supplying for thstftime raw timber on the market of the
European Union (hence of the Czech Republic), mat importers bringing raw timber from
countries outside the European Union.

Each member country has to appoint one or severapetent authorities responsible for
the implementation of the Timber Regulation. Stadeninistration bodies appointed in the
Czech Republic pursuant to Act No 226/2013 Coll.tlee placement of timber and timber
products on the market (Czechia 2013a) are asafsilo

* Ministry of Agriculture (hereinafter MoA).

* Regional authorities.

» The Czech Trade Inspection Authority.

Further involved are also:

» Forest Management Institute Brandys n. L. — as A klammissioner.

* General Directorate of Customs — as a public aditnation body reporting and
cooperating particularly in the case of imports.

An analysis of the above-stated legal regulatioelpdd to identify obligations of the
concerned forest owners (operators) and impacteem.

The model bill of costs connected with the impletaéon and maintenance of DDS was
applied in two model forest owners in the Czechu®dip. The first one is a small owner with
up to max. 10 ha of the forest. In this owner, &S implementation cost represents a lump
sum of 15,000 CZK (MoA 2012). The DDS maintenargednsidered as a service provided
by an external entity and the cost is set up byedxpstimate. The second owner operates a
forest property of 1,000 ha and employs up to S@es. This owner meets the EUTR
obligations through the implementation of the ChafitCustody (C-o0-C) system according to
stipulations of the CFCS 2002:2013 (PEFC 2014)dstedy which includes the PEFC due
diligence system. Unit cost of the related itemangplementation and maintenance of the
C-0-C system including DDS is considered as a sergrovided by an external entity to be
set up by expert estimate. The costs for the twdehforest owners are considered without
the value added tax.

3 RESULTS

In general, the risk of placing illegally harvest{guthe Czech Republic) timber on the Czech
market is not high. As to wood raw material haredsin the Czech Republic, the Czech
Environmental Inspectorate (CEI) recorded 79 ca$dkegal timber harvest in 2008 at a total
volume of ca. 35,550 f(MoA 2009). This was on average 450 afiillegal timber per case.

Regarding the fact that a total timber volume hste® in the Czech Republic in 2008
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amounted to 16.187 million Inthe share of illegal harvest was only 0.2%. Tgkinto
account other data on illegal harvesting, we catesthat in terms of harvested matter, the
share of illegal timber harvest in Czech forestssdaot exceed 1%.

As to the imports of raw timber from countries ad¢sEU-27 for example in 2008, the
available data (MoA 2009) indicate they amountedao49 thousand i

3.1 Obligations of the concerned forest owners

If a forest owner identifies himself as an operatioere are three basic obligations arising for
him:

1. The placing on the market of illegally harvestenter or timber products derived
from such timber shall be prohibited (the operasonamely an entity, which places
timber and timber products on the internal EU mafiethe first time).

2. Operators shall exercise due diligence when platimger or timber products on the
market. For this purpose, they shall use a framkvadrprocedures and measures
hereinafter referred to as DDS as set out in Agtécbf the Timber Regulation.

3. Each operator shall maintain and regularly evalttsedue diligence system, which he
uses, except where the operator makes use of dilkilyence system established by a
monitoring organization.

The operator has essentially two possibilities bmwmtroduce the due diligence system:
1. The operator will introduce a DDS developed by lalhs

a) The operator shall develop a DDS of its own witthie frameworks set out in
Article 6 of the Timber Regulation with taking inée@count the actual situation in
which he appears.

b) The operator shall develop a DDS of his own witthia frameworks set out in
Article 6 of the Timber Regulation while using otlsystems covering objectives
similar as EUTR (this will largely apply to foresertification systems and
systems of the consumer chain of forest products) taking into account the
actual situation in which he appears.

2. The operator shall make use of a due diligenceesydstablished by a monitoring
organization — as set out in Article 8 of the TimBegulation.

Thus, responsibility for the functional and maintd DDS is either on the part of the
operator (in the case of own establishment) or alsthe part of the monitoring organization
(in the case of establishing DDS for the operator).

3.2 Selected specifics of DDS implementation and maintenance

Each forest owner in the Czech Republic, or a peresponsible for the management of
such forest, who can be a potential operator,dhagdr in mind the following facts:

1. In the first step, the concerned persons (natlegdl, forest enterprises etc.) shall find
out whether they are operators from the viewpairEWdTR requirements.

2. If they are operators, they are obliged to exerdisdiligence for which DDS serves.

3. The operators shall establish a due diligence sysittheir own or shall ask for
assistance a monitoring organization recognizetheyCommission.

4. The introduced DDS shall include all three elemédhtaccess to information, 2-risk
assessment, 3-risk mitigation).

5. DDS robustness will depend on the situation in Wwhike operator appears. The
situation will be different (simpler) for a smatirest owner who does not purchase
timber and places on the market only timber haedesin his own property which he
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operates according to the approved forest managestaanor guidelines. For such an
owner, some criteria for the risk assessment ategalevant — e.g. sanctions by the
United Nations Security Council or by the Coundittte European Union imposed on
timber import or export and the like. Here, it Bcessary to point out that even if the
respective criterion is irrelevant for an operatbneeds to be assessed — in this case
with the result that the given criterion is irredex to the given situation.

6. The operators are obliged to regularly evaluate rmadtain their DDS. This means
that after a successful establishment of DDS, thiéyperatively respond to changes
that may have an influence on the potential in@eafsthe risk of placing illegally
harvested timber and of products derived from stictiber on the market. If the
situation —namely on the part of inputs into theduction and commercial chain-
does not change (see the observed information -eléstent of DDS), then it is
appropriate to perform at least once a year a @ribDS evaluation and to confirm
its efficiency, which may be documented by an eatdun record — basically by a
statement that nothing has changed since the DD&dirction/last evaluation. This
record will then facilitate the operator to proveon a check from the part of the
competent authority that the DDS is regularly mamed and evaluated.

7. 1t is extremely appropriate for a successful fumutig of DDS that the operator
(forest owner or administrator) appoints a perspargons) responsible for the
introduction, maintenance and regular evaluatioDD5.

8. It is also advised that the operator describe tbe ©f wood raw material/wood
products from purchase to sale including for examplethods used for timber
measurement or the kind of documentation usedaitetrelations and documenting
the fulfilment of the 1st element of DDS — provigiaccess to information. Such a
comprehensively documented DDS is more transpaagiat easy to check by
competent authorities.

9. The structure and set of data made accessible énatmps (see 1st element of DDS)
will also depend on whether the concerned timbdraivested on lands intended for
the fulfilment of forest functions and hence ineliwith Act No 289/1995 Coll. on
forests and related regulations. Here, the dugeatitte system can be based on the
forest management plan or on the forest manageeideline adopted upon a
protocol and the following forest management resoMkevertheless, the actual DDS
of the operator has to be completed with the 2rib3xd element.

10.Timber harvesting outside the lands intended fer filifilment of forest functions
(riparian stands, urban greenery etc.) has to lBoordance with Act No 114/1992
Coll. on nature conservation, landscape protectiod related regulations. Among
other things, DDS shall be based on data docungettig supplier’'s ownership or the
ownership of the performer of harvest to the subgdcharvest (timber) or other
authorizations or declarations. With respect toabeve-mentioned, Act No 226/2013
Coll. distinguishes the domestic forest productiod the other production, too.

3.3 Modd costsof DDS implementation and maintenance

The model bill of costs connected with the impletagon and maintenance of the due
diligence system has been applied in two model Kfmest owners in 2014.

Thefirst owner operates a forest of max. 10 ha:

Lump sum cost item for DDS implementation 15,00KCZ
Lump sum cost item for DDS maintenance 1,000 CzK
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The second owner operates a forest of 1,000 ha, employs up to 5 persons and uses the
C-0-C system to implement the EUTR obligations:

C-0-C system implementation
Establishment of the C-0-C system (documentatiaermal audit etc.) 20,000 CZK

Certification of the C-o0-C system (certificationdat) 20,000 CzK
Notification fee to PEFC Czech Republic 2,500 CzZK
C-0-C system maintenance

Maintenance of the up-to-date documentation, iatesndit 5,000 CzK
Verification of the C-o0-C system functioning (swasory audit) 15,000 CZK
Notification fee to PEFC Czech Republic 2,500 CzK

1 EUR=27,45 CZK (April 1, 2014)

The model costs for the DDS implementation amoarit3,000 CZK for the small forest
owner and 45,000 CZK for the big forest owner uding C-o-C system to implement the
obligations following out for him from the TimbereBulation. The DDS maintenance comes
out cheaper for both forest owners (1,000 CZK ler$mall forest owner and 22,500 CZK for
the big forest owner).

4 DISCUSSION

The paper does not resolve the issue of determivimgn a forest owner is operator or not
with respect to various situations in which theekirowner may appear. The paper came to
existence because it was necessary to identifygatodns following out for forest owners
from the EU Timber Regulation. Another reason wasatiempt to give the forest owners a
simple and clear survey of a sequence of activifirey have to implement in the Czech
Republic in connection with the EUTR legislationti®ugh a target group of entities using
the results of this work are forest owners in tlze¢h Republic, in their analyses the authors
made use of the related legislation, particulaflyegal regulations issued at the level of the
European Union that are effective also outsideGhech Republic. From this point of view,
the results of the work are applicable also in 0l countries. In addition, it is necessary to
mention a specific obligation relating only to Caesperators following out from Decree No
285/2013 Coll. (Czechia 2013b). Pursuant to thisrBe, operators have to submit before the
end of April of the calendar year data structured@ecified in the Annex to this Decree to a
body of state forest administration.

The model bill of costs connected with the DDS iempéntation and maintenance is
applied on two model forest owners in the CzechuRbp. These model cases are to give a
general idea about impacts following out from megtihe EUTR requirements. Calculations
that would be more precise would call for a corersituation of the forest owner. To
determine parameters of an average forest owrteeizech Republic for the purpose of the
above calculation of costs may be misleading in ynaspects. If all forest owners in the
Czech Republic are taken into account, an aveliageo§the forest property would amount to
less than 3 ha. On the other hand, Forests of #eelCRepublic, State Enterprise operates
1,306 million ha of the forest land. Therefore,graeters of the model cases try to cover a
larger spectrum of potential forest owners who baroperators. It is clear that the larger a
forest owner is, the more complex will be his flosfsvood raw material (e.g. with respect to
the purchase of wood raw material from other fomshers) and the more complicated and
costly will be the DDS establishment and mainteeanc

The second model case shows an operator implergah#&nC-o-C system through which
he will be able to prove that the EUTR requiremears met. Moreover, this case can be
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applied on using services offered by a monitoringaaization since the monitoring
organization will not offer its DDS and related\sees free of cost. The considered unit costs
for the respective items were adopted (MoA 2012¢siablished by expert estimate taking
into account a thorough knowledge of actual costsnected with the implementation and
maintenance of the C-o-C system in the Czech Repuhl addition, they range within the
frameworks mentioned e.g. by Kobylka (2006). Atstiplace, it should be added that the
situation of operators with the already introdu€d-C system would be much easier. These
operators will have to expend only costs conneuti¢idl the modification of their existing C-
0-C system according to requirements of the revgaddard CFCS 2002:2013, which is
based on the C-o-C international standard (PEFC2@J2:2013) taking into account the
EUTR requirements.

5 CONCLUSION

The Timber Regulation is effective as of 3 MarciL2Gand some (namely small) forest
owners still know nothing about its existence. Ehare also some forest owners who are
aware of its existence but know nothing about whateans for them. Contacts with the big
forest owners showed that these are largely awatteeoexistence of the Timber Regulation
as well as of obligations following out for thenoiin the document (and from other related
legal regulations). However, some of them do naivknvhat to do to be able to fulfil their
duties. The results of this work are meant forladise forest owners as well as for competent
authorities and other institutions encounteringBhE'R issue.

The work analyzes obligations following out for ést owners in the Czech Republic
from European and Czech implementing legal reguiatiin the area of EUTR and
concerning the implementation and maintenance efdiligence systems. The result of the
work is also the identification of relations andhddions upon the fulfilment of which the due
diligence systems can be successfully implementethé concerned forest owners in the
Czech Republic. As to timber illegally harvesteddrech forests, its share in 2008 was only
0.2% and the proportion ranges below 1% over a lengn. A part of the results is also a
model calculation of costs for the implementatiom anaintenance of DDS in two model
forest owners — operators. For a small owner withrest sized up to 10 ha, the cost of DDS
implementation should not exceed 15,000 CZK. Adwger with a forest sized 1,000 ha may
pay even three times more for the DDS implementati&ince the basic analyzed material
consisted of three European regulations for EUTIRHEr Regulation (EU) No 995/2010 in
particular), an essential part of results can liegh also in other EU countries.

The results of our work indicate that operatorsicwrare common forest owners in the
Czech Republic, can readily meet requirements violg out from the EUTR legal
regulations. The forest owners operate their feremtcording to the approved forest
management plan and place on the EU market timlierebted on their property. The main
task for them will be to collect and evaluate isuitable manner the required data, which they
already take records on within their productionwétoés — even if the structure of these data
is sometimes different. The more complex the prtadocactivities of forest owners will be,
given for example by the comprehensive managementher forest properties or timber
harvesting on non-forest lands, the more complelust and costly will be the related due
diligence system.

Acknowledgements. The paper was prepared within the research prajethe National
Agency for Agricultural Research No QJ1220313 aritthiw the research project COST CZ
LD14083.
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The Role of Information in Forming Forest Engineers
Perceptions and Attitudes about Climate Change

Corina DUDUMAN™ — Laura BOURIAUD — Gabriel lUDUMAN —
Mihaela MuTu — Liviu NICHIFOREL — Ciprian RALAGHIANU

Forestry Faculty, "Stefan cel Mare” University aic@ava, Romania

Global climate change is one of the biggest thrdatsthe environment, with direct
consequences for the terrestrial life, and by defafuhuman activity. The analysis of forest
managers’ knowledge about the importance, causgfiects of climate change is largely
justified by the important role they have in adagtor not the forest management to climate
change. The hypothesis of this study is that thewe&dge and perceptions about the issue of
climate change is influenced by information recdivan the most accessible sources of
information (mass media, internet, various dissatmm events). Therefore, we have
investigated the perceptions about climate chamgetlae sources of information about this
issue on a nation-wide sample of forest engineldrsl98). We combined the sociological
enquiry with a mass-media search on web specifital) using specific climate-change
related keywords for a period of two years previtmghe sociological investigation. The
survey results clearly show that the respondemtsaamare of the importance and seriousness
of climate change, yet they tend to negate therapit origin of the changes. In the
meanwhile, we have surprisingly found that climetteange issue had a very low cover in the
mass-media, event when catastrophic events suctsfloccurred. Thus, we have concluded
that the role of mass-media in the formation ofcpptions and attitudes of forest engineers
on climate-change issue is lower than we have pusly estimated, and that many other
various sources of information have had a role uitding the forest engineers perceptions
about climate change.
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The Norway spruce special cultures located in lahgas of North-Eastern Romania (1688 ha
only in Suceava county) have been installed betvi®&® and 1980 to produce pulpwood for
the paper industry. They were located on low slppesessible for mechanization, mainly on
mean to highly productive forest sites for broadézhspecies. The initial rotation of these
cultures was established to 40 years, being subséguexpanded to 70-100 years. Due to
low intensity and delayed tending works, the comtipet between the trees was exacerbated,
which led to debility and facilitated the increasednifestation of pests, especially after
intense drought episodes. The lack of adequateitural and protective works resulted in
the degradation of these cultures on larger araels year, especially in high density stands.
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Pinion Extraction and Resource to Fauna:
Conflicting Ecosystem Services?

B.S. ACHINO — R.F. 3NTOS — V.R. RVELLO

University of Sdo Paulo, Brazil

Forests ofAraucaria angustifolia have been dramatically reduced since the arrival o
Europeans in Brazil, mainly due to its wood exg@itd@dn. That drastic reduction caused the
inclusion of A. angustifolia in the Brazilian list of endangered species. Tloges the main
use of Araucaria forests today by the locals is gorion extraction, presently the most
important provision service offered by that forésbwever, there is no certainty about forest
conservation with this practice. The aim of thigdst was to evaluate the effects of pinion
extraction (provision ecosystem service-PES) undérent intensities on the availability of
that resource to fauna (support ecosystem senES3-8 natural fragments dfraucaria
forest. We selected measurable indicators of teesgces, which were evaluated in 30 sites.
Likelihood analyses allowed us to define curves thflected the trade-offs between SES and
PES, which can help on best management practicesducg to local reality.
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Changes in Private Forest Management and Planningi
Slovenia, 1980-2013

Andrej Ficko™ — Andrej BONCINA

Department of Forestry and Renewable Forest RessuBiotechnical Faculty, University of Ljubljana,
Ljubljana, Slovenia

This presentation reviews private forest managemme8tovenia by analyzing changes in key
environmental, social, and economic indicatorsringte forests for the last 30 years. Using
Statistical Yearbooks and other related literatwes analyzed how forest stand structure,
realized cut, silvicultural measures, employmenticgtire and other parameters changed in
private forests. We also present recent effortscftanges in forest management planning
towards forest owner-oriented forest planning arstuss the possible solutions to better
account for emerging owners' interests. In pamiculve present lessons learned from recent
surveys on forest owners' information needs, datisiaking modes, and basic understanding
of the concept of forest management. Based on lbsereed trends, we identify failures in
current forest resource governance and proposetdsis in forest management planning
agenda for private forests in the next decades.
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An Approach and Framework for Assessing the Use of
Woody Biomass as a Bioenergy Feedstock in the
United States West Gulf Coast Region

Donald L. GREBNER — Robert K. ®RALA — James E. ENDERSON

Department of Forestry, Mississippi State Univgrsitarkville, Mississippi, United States

For many decades, there has been a great intenesiéwable fuels. In the United States, the @ster
has come from the opportunities to enhance runatldpment, provide energy security, and mitigate
the potential environmental damage posed by climmhtage. Regions, such as the southern United
States, with large areas of forest lands have kegnactive in the research and development ofgusin
woody biomass to promote the development of thgeaat industry. Much research has focused on
determining the physical quantities of woody biosjasvaluating the financial viability of new
production systems as well as estimating the wgliess of private forest landowners, mill owners,
and urban waste disposal facility owners to provigedy biomass to an emerging renewable fuels
industry. Estimating the cost of recovering wotitynass was also an important factor to incorporate
in any assessment. This manuscript reviews th&liegiresearch in Mississippi as a representative
sub-region of the West Gulf Coast Region. Thetigditerature indicates that additional reseasch
necessary in all areas such as understanding laretolaehavior, physical inventories of woody
biomass as well as potential markets for mill angha wood waste. These results will assist policy
makers in developing policies for attracting biagyecompanies in developing renewable fuels
processing facilities in the West Gulf Coast Regibthe United States.

woody biomass / feedstocks / assessments / Westf@dast / transportation / willingness to
harvest
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Potentials of Forest Planning in
Enhancing Ecosystem Services in the Landscape
Dominated by Mass Tourism and Private Forest Ownetsp

Arto HAARA® — Raili HokaJARVI® — Mikko KURTTILA® — Jukka TKKANEN®

#Metla, Finnish Forest Research Institute, Joensimand
® School of Renewable Natural Resources, Oulu Usitieof Applied Sciences, Oulu, Finland

In this paper we will give an overview on four ygdrands-on development project where
forest management practitioners and researchergyjaleveloped and tested forest planning
approaches and practices. The aim of the developmas to launch new methodology to
support multi-objective forest management in onehef most important tourism centers in
north Europe, where there exist increasing andlictinfy interest towards forest management
practices from the view of other elements of ectsysservices than timber production,
including nature tourism, mining, reindeer husbgnaind water protection. The paper will
describe, with actual data and results, new plappnocedures applied in the case study, and
consider consistently potentials, drawbacks anddiions of the methodology applied. As a
conclusions development proposals will be givergluding also critical reflection on
researchers” intervention into conflict-sensitivacis-ecological system with case study
methodology.
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Balance Impossible? Between Customizing and
Comparability of Employee Satisfaction Surveys (ESS

ChristophHARTEBRODT — YvonneCHTIOUI

Forest Research Institute Baden-Wurttemberg, Ggrman

Abstract —In a relevant share of cases when multi-objectiamagement systems (e.g. like Balanced
Scorecard) are in use, the goal of employee seisfiais part of the set of strategic goals. Qfiigguently

this goal is flanked by an indicator, mostly a atlet employee satisfaction index, which is derifredh

an employee satisfaction survey (ESS). On one baold a survey has to reflect the characteristids an
structure of the enterprises, on the other haigkibown that the question for intercompany-congueri
turns up immediately after the disclosure of treiits. The paper discusses the results of a matgs@snof
ESS in 7 larger forest enterprises in Germany. ifian topics are highlighted and the problems of
comparability of customized ESS are shown, focusingboth wording and scales used for their
measurement. A methodological approach of dealittty warious scales is discussed based on the sesult
of inter- and intracompany ESS. A vision of a comr&sS framework is outlined.

Intercompany comparisons of employee satisfactionTransformation of Likert-scales

1 INTRODUCTION

1.1 Preface

Employee satisfaction is an objective that is om dilgenda in almost all larger institutions.
Especially if there are multidimensional managensystems in use, it can be seen that the
goal of ‘employee satisfaction’ is typically parfttbe set of strategic targets. A higher share
of these ‘modern’ management systems, e. g. (sadidity) balanced scorecard, use
indicators for the measurement of success or &ilurexecuting the strategy. In the case of
the employee satisfaction this is mostly an indetu® and in almost all cases the
methodological approach is an employee satisfadioney (ESS). The literature highlights
on one hand the need for the characteristics oinitigidual organisation to be addressed in
ESS, on the other hand the matter of comparabsitgdiscussed. As participation of the
targeted group is seen as a precondition for lateeptance and success of the related
successive measures, the issue of comparabilifgrisrally less important in the period of the
design of the ESS. This changes notably when tkaltsewere published. After a short
discussion of the own results, unavoidably the goesof "how do we compare to other
institutions” comes up. The question and core topithe paper is whether a balance between
customizing and comparability is possible.

" Corresponding author: christoph.hartebrodt@faside; WonnhaldestraRe 4, D-79100 FREIBURG, Germany
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1.2 Contents and Scales

Intensive research has been undertaken duringasteypars related to the topic of employee
satisfaction surveys (ESS). There is a consensishtese surveys cover on average all topics
which are estimated as being important for emplaaesfaction (Bor@003). However, the
opinions regarding what the minimum requirementsuwfh a survey should be differ. Borg
(2003) underlines that most surveys show a combmabetween standard topics and
questions related to the particular situation efittstitution. This is even the case when the reaso
for the survey seems to be very specific. ThislEexplained by the fact that a narrow range of
topics can result in a more or less strong refogdahe members of the institution. In addition it
can be stated that there is no unique recommendatiovhat the set of standard topics should be.
Nonetheless, desktop research showed that theee dsscussion about some kind of an
intersection-set of questions, which appears elevant number of questionnaires.

Borg (2003) classifies 11 standard contents froenpbint of view of the members of the
institution and 9 performance and strategy-rela@uatents, which are of particular relevance
for the institution as such. Borg (2003) derivestracture of three areas of interest from these
findings. Hossiep & Frieg (2008) undertook a studyGermany, Austria and Switzerland
amongst 820 of the largest enterprises. They ifyeh8 standard and performance topics and
9 psychological issues which are addressed in BHS8is set of topics is split up into a
stratum, which occurs in more than 50% of the sggv@nd one which is less frequent, a
three-part classification turns out. This thred#gastructure is basically confirmed by Bosch
(2011) who identifies three standard topics whioh @art of almost every ESS, five that are
frequent and seven contents, which are relategytchplogical, social or ethical issues. Fischer et
al. (2008) do not define areas of interest. Thdindel?2 fields of questions, which are seen as
being the most important key drivers for satisactand commitment of the employees. Domsch
& Ladwig (2000) and the European Foundation for l[@ullanagement (EFQM, cited in Bdsch
2011) define 9 areas of interest; however it cashimevn that these areas differ.

Finally it can be subsumed that there is some kihén understanding of important
aspects which are part of ESS, but the opinions toostructure these topics differ notably.
As a reason for this heterogeneity two main aspsetsn to be of special significance, the
need to develop a case-related solution (a) angddteipation of the employees (b).

(a) Borg(2003) and Fischer et al (2008) point out thatatwetent of any kind of ESS should
be related to the objective of the study, which msghat the mere use of a standard set of
guestions would be misleading.

(b) As participation of employees in the stage of theaopment of ESS is recommended in
order to cover all relevant aspects from the pointiew of the employees, some very
specific contents and / or questions are to be @gde Unless that this can be seen as a
constraint with the later comparability of the résuthis participation is seen as a
precondition for the acceptance of the resultstaacdonsecutive measures (ibid.).

1.3 Calculation of Index Values

It can be shown that there are different typesndéx values which are subsumed under the
headline ESS. Bdsch (2011) differentiates four $yf&) satisfaction-index, (2) leadership-
index, (3) commitment-index and (4) acceptancexnde

Evidence is given that there are various sets estipns, which are related to the respective
indices, however there is a wide overlap betweesdlsets and no consensus exists in terms of
which question supports which type of index. Desfiie fact that there is a discussion about the
accuracy of deriving arithmetic means from ordiaatl/or nominal scale by coding them with
discrete numeric values, this method is applieadrimost all cases. After coding the questions, two
basic approaches of deriving an index value fragrgtiestionnaires are in use.
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The first one can be titled as ‘all questions apphd. Here the results of all individual
questions are included in the calculation of arexydpartially after calculating means of
sections and combining these means to an ovedakin

Second approach can be subsumed under the ‘indestiog’ method. Here a set of
questions is included; relatively often some kinfigjuestions, which are frequently suited to
subsume the antecedent section, are used to @erivelex from this special type of index.

2 MATERIAL AND METHODS

2.1 Material

As the study was embedded in an ESS-project uhdeurnbrella of a Sustainability Balanced
Scorecard (SBSC) project, it was decided to inclodey larger forest organisation in the
German-speaking regions. It was possible to idesi¥ ESS studies from the past six years,
which could be compared with the ESS of the stateed Forest Enterprise of Baden-
Wirttemberg that was carried out in the year 20h&.comparative studies are listed able 1

Table 1. List of comparative studies

Institution Year
State Forest Enterprise of Hesse (HessenForst) 2009
State Forest Enterprise of Bavaria (BaySF) 2010
State Forest Enterprise Saxony-Anhalt 2007
State Forest Enterprise Mecklenburg-West Pomerania 2010
(Landesforsten M-V)

Forest Research Institute Baden-Wiurttemberg (FVA) 0102
Forest Research Institute of North-Western Gerngaiwy-FVA) 2011

2.2 Methods

The study focusses mainly on four topics. It wasp#cial interest whether:
» the ESS forest case study addresses topics, wheéchean as being important in the

general literature about ESS

» the wording of questions allows for a comparisomdfvidual questions

» the scales applied allow for a direct comparison

e a normalisation of scale can be used in case thraparable questions are evaluated
with different scales.

The methodology applied in respect of these arEsdarest is described below.

2.2.1 Topics

As it could be shown that different authors usedrequency-approach' to classify the
importance of the topics, this method was appliethis paper in order to identify the most
important topics for further research. Based oreskdesearch six classifications were com-
bined in a meta-analysis. Borg (2003), Hossiep &d-(2008) as well as Bosch (2011) use a
three-partite scale, which were included directijoithe meta-analysis with three, two and
one point respectively. Domsch & Ladwig (2000) eliffintiate their results into core topics
and sub-items. Core topics were valued with twantspiwhereas sub-items receive a one
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point value. Brockermann & Miller-Vorbriiggen (2018)d Fischer et al. (2008) defined a
limited set of key drivers which were coded withotywoints. The standards of the EFQM
were — due to their international significance nked higher. In case that a topic is listed in
the standards of EFQM three points applied.

In a second step, the comparative questionnaires aralysed whether there are, and if
yes, how many questions, which are related to thgles topics and are included in the
questionnaire. The sum of point related to theviiddial topics was used to derive a ranking
of important topics. For the most important togios number of questions in the comparative
studies was analysed.

2.2.2 Questions and their wording

It is widely accepted that the results of ESS caly be used for comparison studies in case
that the wording of the individual questions is mor less identical. Therefore the questions
in the ESS were assigned to the list of topicsatekt analysis was carried out in which the
wording was checked under the point of whetherecticomparability is feasible or not.

2.2.3 Scales
The scales which were used in the questionnairestieen analysed. Of special interest were:

* number of categories

» type of scale (ordinal / cardinal)

» use of a “don’t know” category

» the use of a neutral category

» whether the wording the scale was symmetric or asgimnc.

2.2.1 Normalisation

Based on the analysis of the questionnaires a sseallof questions in two comparative
studies and the ESS of ForstBW in the year 2013dcbe identified, which showed a
sufficient similarity of wording but different se&d. For this small subset the results have been
normalized using the formula:

Xi — Xmin
* 100 1)
Xmax — xmin
Xi = Likert code resp. mean of Likert code
Xmax = Maximum Likert code
Xmin = Minimum Likert code

The factors derived from this normalisation wergleggl to the results of the individual
questions in the ESSable 2gives an example of that kind of normalisation.

Table 2. Normalisation of different scales

Likert code % Value Likert code % Value
6 100 5 100
5 80 4 75
4 60 3 50
3 40 2 25
2 20 1 0
1 0

IUFRO Symposium 2014 Sopron, Hungary



Balance Impossible? 53

3 RESULTS

3.1 Topics

In total 44 topics were identified from which 1Gobed more than half of the maximum sum
of point derived from the six studies included, g¥hiare used furthermore as the most
important topics. A second group, which reachedartgr or more of the maximum value, is
depicted as well. Here we found 16 topics. At tlodtdm of table 3the topics of lower
importance (three points and less) are listed.

Table 3. Priority of Topics in ESS Studies

Topics

EFQM (from
Bdsch 2011)
Domsch &
Ladwig
Hossiep &

Bdsch
& Miller-

Leadership / immediate superior

Cooperation / team (colleagues, service prov. dept3
Workplace conditions and safety 3
Advanced training / prospects
Function and duties / objectives
Pay / statutory benefits / gratuities
Staff retention / fluctuation
Working atmosphere
Communication / information 1 2
Processes / internal organisation 3 1 2 3

W Brgckermann
| Vorbruggen

w
[ —
R PWpR
N
N
N
w
w

w w
N
NN

Customer orientation / customer retention 1 2 2 2
Job satisfaction / overall satisfaction 1 2 1 3

Identification / commitment / emotional bonding
Assertion of strategy

Image / communication / attractiveness
Management of innovations

Motivation, performance / productivity
Workload/ stress / burnout

Equitableness and acceptance
Empowerment/ accountability and freedom /
participation

Self-respect and perspectives

Quiality (Products/Services)

Motivation

Work-Life-Balance

Change management

Project management

=
N
NN

[ERN
N
w
w
A b DOOOTOOOOONNOOO

H
[ —
H

N
N

1
2
2 2 4

=
N
N

Uncertainty of employment ; DeficitdPotentials for improvement ; Change of le

Topics status, Reorganisation, Fusion ; Engagement ; imgtation ; Confidence i
of less management und enterprise ; Working hours schemégdia ; Social capal ;
impor-  Diversity ; Mobbing ; Demographic chang€onfidence; Management instrumen
tance  Health management ; Career planning / career siggmmy Management trends

Psychological contracts
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The analysis of number of questions related tarbset important topics in the ESS used
for comparison with the latest survey amongst tlenivers of ForstBW showed that seven
out of ten of the very important topics are addzdss the forest ESS as well. However, it has
to be kept in mind that the intensity in terms amber related questions differs notably. The
topics “payment, statutory benefits, gratuitiestaff retention, fluctuation’ and ‘working
atmosphere’ are covered weakly in the studiedble 4

Table 4. Coverage of key topics in ESS in forestitutions

= % ¢ £

= g £ 25 %_._ 53¢

Y S < o2& o0oc & 2o 9

© N = S =L 2.& 90

‘= o g Lo T8 S0 PO

© ) ) X3 S0 oL o3

s % 5 88 58 8335 g0

m T ) S22 zx dxm=2 5

Numbers of Questions

Leadership / line manager 16 11 4 9 4 5 8.2
Cooperation / Team (colleagues, service
providers, departments) 9 8 1 0 1 3 3.7
Workplace conditions and safety 5 3 1 11 4 7 5.2
Advanced training / prospects 4 5 5 6 2 3 4.2
Function and duties / objectives 5 6 3 8 1 5 4.7
Pay / statutory benefits / gratuities 1 2 1 0 0 0.70
Stalff retention / fluctuation 0 0 1 0 1 0 0.3
Working atmosphere 3 1 1 0 2 2 1.5
Communication / information 16 9 3 11 7 4 8.3
Processes / internal organisation 8 4 5 3 8 5 5.5

3.2 Wording

Below for two topics the translation of the sejagstions used is shown. It appears that the
guestions can differ widely and that only in a dre&re a direct comparability can be
approved Tables 5 and 6

Table 5. Example for different wording of questioglated to the topic 'Leadership / line
manager’; subtopic appreciation

Original wording in German Equivalent wording in English

Das Verhalten meiner direkten Filhrungskraft mifhe behaviour of my line manager is charactised
gegenuber ist von Wertschatzung gepragt. by appreciation.

Mein Vorgesetzter spricht seine Anerkennung My line manager expresses his appreciation,
aus, wenn ich gute Arbeit geleistet habe. when | did a good job.

Ich bin mit der Wertschatzung meiner Arbeit durch am satisfied with the appreciation of my line
meinen direkten Fachvorgesetzten zufrieden. manager.

Ich bekomme Lob und Anerkennung von meineMy line manager shows commendation and
direkten Fachvorgesetzten gezeigt. appraisal.

Werden von ihrer Fihrungskraft gute Leistungeioes your line manager recognize a good
erkennbar gewdrdigt? performance in a visible way?

Mein Vorgesetzter lasst mich auf verschiedene My line manager lets me know in different ways
Art wissen, dass meine Leistungen anerkannt that my performance is recognised.

werden.

Erkennt ihr Vorgesetzter gute Leistungen Does your line manager commend a good
lobend an? performance?
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Table 6: Example for different wording of questioakated to the topic ‘Cooperation /
Team (colleagues, service providers, departments)’

Original wording in German Equivalent wording in English

Zusammenarbeit zwischen den Cooperation between the individual units.
Organisationseinheiten.

Die Zusammenarbeit meines Teams mit anderefhe cooperation of my team with other units works
Arbeitsbereichen innerhalb der Dienststelle ist 90,a way that we can achieve a good quality.

dass wir gute Arbeitsqualitat erbringen kénnen.

Mit anderen Fachbereichen wird gut The cooperation between the units works well.
zusammengearbeitet

Die Arbeit in meinem Team funktioniert gut The wankmy team works well.

Wie zufrieden sind sie insgesamt mit der How satisfied are you in general with the
Zusammenarbeit mit Kollegen aus andern cooperation with colleagues from other
Abteilungen/Teams? departments?

Zwischen meiner Abteilung / Arbeitsgruppe undBetween my department / group and other
anderen Abteilungen / Arbeitsgruppen besteht departments / groups exists good cooperation.
eine gute Kooperation.

Wie beurteilen sie die Zusammenarbeit mit denHow do you assess the cooperation with colleagues

Kollegen anderer Abteilungen/ Gruppen? working in other departments / groups?
Zusammenarbeit mit anderen Abteilungen/ Tea@soperation with other departments / teams
(internen Kunden oder Lieferanten) (internal customers or providers)

Aus meiner Sicht ist die Zusammenarbeit From my point of view the cooperation

a) innerhalb meiner Abteilung reibungslos a) in my department works unobstructed

b) zwischen den Abteilungen gut. b) between the departments is good?

Die Zusammenarbeit zwischen der Zentrale und’he cooperation between the general office and
den Forstbetrieben funktioniert reibungslos.  the local units runs smoothly.

Internationale Zusammenarbeit: International cooperation:

a) Ist die Zusammenarbeit mit Kollegen in anderea) Is cooperation with colleagues in other
Landern ein Bestandteil ihrer taglichen Arbeit? countries a part of your daily work?

b) Wenn ja, funktioniert diese internationale  b) If yes, does this cooperation work well?
Zusammenarbeit gut?

The six questionnaires had 521 subtopics in tataliged by the 44 topics listed above.
For 76 subtopics more than one wording could bentifled. The number of different
wordings was 10 in maximum; however two to four eiog alternatives cover 70% ¢ble 7

Table 7. Number and share of differently wordedstjoas related to a subtopic

Number of Wordings >10 8 7 6 5 4 3 2 Sum
Absolute Frequency [N] 2 2 3 6 9 7 14 33 76
Share [%] 2.6 2.6 3.9 79 118 9.2 184 434 100

Due to the qualitative nature of text-analysisghbsequentable 8,in which the number
and share of comparable questions is shown, alfow®nly a rough estimate about the
possibilities of direct comparability of questiorGiven that it becomes visible that only in
about 40% more than half of the cases were moredha wording could be identified more
than 50% of the questions could be used for moriess direct comparison with regard to
their wording. Recalling that a use of differendlles applies (see alsable 9, the number of
cases in which wording and scale allow direct camspa tend to be negligible.
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Table 8. Directly comparable questions

Directly comparable questions >75 74,9 - 50 498 - <25
Number [N] 14 18 9 35
Share [%)] 184 23.7 11.8 46.1
3.3 Scales

Table 9shows the number of different types of scale wiiehe used in the six questionnaires.

Table 9: Types of scales

. Ordinal Nominal Neutral "Don"t'
Alternatives Symmetry : know
Scale Scale Alternative .
Alternative
2 3 45 6 >6 yes no yes no yes no
1 X X X X X
2 X X X X X
3 X X X X X
4 X X X X X
5 X X X X X
6 X X X X X
7 X X X X X
8 X X X X X
9 X X X X X
10 X X X X X
11 X X X X X
12 X X X X X
13 X X X X X
14 X X X X
15 X X X X
16 X X X X X
17 X X X X X
18 X X X X X
19 X X X X X
20 X X X X X
21 X X X X X
22 X X X X X
23 X X X X X
Sum 4 5 5 5 3 1 13 10 8 15 5 17 3 20

The analysis of the applied scale shows a tremendariability. In only seven
questionnaires we found 23 types of scale, withoentioning these questions which are
related to demographic aspects. The number of naliees shows an almost equal
distribution between 2 and 5, 6 alternatives was feequent and more than 6 alternatives was
applied only one time. Roughly 60% of the scalesadinal scales. 7 from 13 ordinal scales
are symmetric in that sense that the wording isitidal except for the word that indicates
whether the answer is proven true or false (e.getptally / agree widely / disagree widely /

IUFRO Symposium 2014 Sopron, Hungary



Balance Impossible? 57

disagree totally). Most parts of the ordinal scalere so-called ‘forced scales’ where no
neutral position is offered and where the respontias to make a choice whether he agrees
or not. Only 3 types of scales offered the “domibw” alternative.

3.4 Comparability and Benchmarking

The results presented above gave already hintghbdevel of comparability could be low,
when the search for benchmarks for the 2013 ForstBY% was started. This expectation
proved true. It was possible to identify 12 questiowvhich could be used for intra-company
benchmarking. For only 9 questions a sufficient parability was seen to be used for the
comparison with two other forest institutions. As warranted anonymity these institutions
are characterised with ‘Org. 1’ and ‘Org. 2'. Intlhocases the scale differed and a
normalisation was carried out as described ab@egsction 2.2.4)
Thefigures 1 and 2lepict the results of the inter- and intra-compeomparison.

0 10 20 30 40 50 60 70 80 90 100

Measures for OSH

Appropriate performance objectives

Career opportunties

Positive Influence by organisational structures |
ForstBW/LFV !

Appropriate payment

Publicity of strategy

Availabilty of relevant informations

|dentification with ForstBW/LFV
Joy at work

Adequate responsibilty

Appreciation by line manager

Opportunity to bring in own ideas

-o~-ForstBW 2013 LFV 2001

Figure 1. Intercompany benchmarking

It is visible that the pattern of the answers & &mployees of ForstBW is quite similar
in the years 2001 and 2013. In the year 2001 adoiet Likert scale was in use, whereas in
2013 a six-point scale was applied. After the ndigaton to a ‘100% scale’ we found values
that are better and some which are worse. Thideaseen as a strong indication that there is
no bias caused by the normalisation. The absolifterehce does not exceed 14%. The
averages are very similar (ForstBW 2013 = 60, LIP@R= 58), the coefficient of variation is
smaller to some extent in 2013 (0.15) if comparéti 2001 (0.24).
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The intercompany differences are showrfigure 2. The differences of the means are
insignificant if comparing ForstBW with Org. 1 (19d)ut can reach a notable amount in
comparisons with Org. 2 (7%). The absolute vallesvsthe same characteristic. There are
similarities and differences. The latter one reachih 27% in maximum a higher level
compared to the values of the intracompany comparishe coefficients of variations are at
an astoundingly equal level (0.12, 0.12, 0.11). iAgat can be concluded that the
normalisation allows for similar findings and aslwfer the detection of various levels of
satisfaction.

Benchmarking
ForstBW 2013, with two other forest institutions

0 10 20 30 40 50 60 70 80 20 100

Job contents match with own expectations /

Identification with own institution <

Availabilty of relevant informations

Appreciation / motivation by line manager

Possibilty to bring in own ideas

Fair minded performance control

Offers for vocational training sufficent _ o
Appropriate performance objectives _
Joy at work
—o—ForstBW 2013 Org. 1** Org. 2**

Figure 2. Intercompany comparison

4 DISCUSSION

4.1 Topics

Already the choice of topics in the individual ESS®ws a wide variability. Even from the 10
most important topics only 6 were addressed witleast one question. An analysis of the
topics of middle and lower importance (not depictedhe paper) shows that a case-related
choice of the contents prevails. Thus it can beedtthat forest ESS show the same selective
or institution-related approach as described fof HESother sectors. As participation plays a
relevant role in almost all cases, this situat®mot surprising. As shown above, the number
of questions related to the different topics varigdmendously. Consecutively, the
importance of the topics can be very different incases where the satisfaction index is
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calculated on the basis of the individual questidrse selection of topics and questions is
related to the total number of questions in theviddal ESS which is different too- what can
be put in relation to the intensity of the singlESE Therefore, it has to be stated that the
comparison of the overall indices should be avoithedause of the fact that the issues
addressed and the intensity of the ESS cannotrnpar@d fully.

4.2 Wording

The analysis of the wording of the questionnaimsals that there is no use of any kind of
standards and even no desire visible to use worfdarg other ESS. It can be assumed that
the design of the questionnaires is more drivethbydevelopers, be it that this has been done
by the institution itself or from a consultant ifved. In the latter case it is rather probable
that here the standards of the consultant influgheewvording, because of the fact that this
reduces the time and effort needed to develop thestpnnaire. A tendency that the
consultants prefer their own wordings would be a#l supported by the fact that the offer of
benchmarking data can be a profitable side busiaftes the ESS. With regard to the forest
ESS it has to be stated that there were almost@watical questions and even the share of
comparable questions is low. Together with a figdimat the wording does not always meet
technical standards such as addressing only orie topa single question or using only
positive or negative statements in a section aiestjonnaire, it has to be concluded that the
chance for comparisons is limited on the levehalividual questions as well.

4.3 Scales

The results of the scales applied in the six ESfl @isr a comparison to the ESS of ForstBW
carried out in 2013 were almost self-explaining28sdifferent scales could be identified in
the underlying questionnaires. It has to be questidfirst, whether the questionnaires were
designed professionally. The number of scales Aadges of scale should be limited because
there is always the risk that the respondent doesealize this change and gives his answers
on the basis of the scale of the previous sectifssthere is almost no chance to verify
whether the scales have been used properly, thésean be misleading.

4.4 Comparability and Benchmarking

The possibilities for an in-depth benchmarking aeey limited. This applies especially for
the benchmarking of the employee satisfaction eslidhe selection of topics and number of
questions varies widely and even the way in whiuh indices were calculated can differ.
Together with the use of different scales, pastiaibre than one scale is used in a single ESS
guestionnaire; it was not possible to make assumgptabout the differences of the overall
satisfaction in different forest institution. THesads to a situation that benchmarking data are
more or less unavailable or have to be bought fommsulting enterprises unless it is not
known whether these data are comparable or nataritbe assumed that the price of the
benchmarking data increases notably the costsaf/tiole analysis.

The analysis of the scales offered a detailed imsmgthe heterogeneity of the individual
questionnaires and alternatives for the respof@asalling that only seven questionnaires are
included in the analysis, it became obvious thathim most questionnaires a multitude of
scales is applied. An in-depth analysis of the tjoesaires shows that there is frequently a
change of scale from one part of the questionniaitke next. Partially the scales are changed
even from question to question. This is conflictwgh the dominant recommendation in
literature that the change of scale has to be adoid a maximum extent. However, there are
hints that this problem is limited in questionnairghich are used to develop some kind of
employee satisfaction index. Here the developerg were aware that a change of scale can
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provoke errors during the completion of the questaire. Nevertheless, it has to be stated
that the degree of professionalism could be notaflygroved. The wish to evaluate the
opinion in respect to very specific topics is netessarily linked to the need to use different
answer-scales.

However, there is one circumstance that helps iy cat comparison of equally worded
questions in case that only the number of categaqplied differs. Recalling that the number
of questions included in an inter- and intracompammparison was very limited (9
respectively 12questions, see above) there aragstimts that a normalisation of the scales
could be applied. The ESS in ForstBW were execut@timost the same situation about three
years after a harsh reorganisation and in awarehasthe degree of dissatisfaction was high.
As more than two-thirds of the people of the stoggrlapped, the basic hypotheses must be
that no larger differences in the overall satistactare given, but variations in respect of
different items are to be expected. The resultsalachieved after the normalisation of a
five- and six-point Likert scale have proven thhgpotheses.

4.5 Summary

The results reveal that forest ESS are highly coted at the moment. The possibilities to
make a meaningful benchmarking are limited to grglestions and even here, some but no
significant uncertainties remain in case that défe scales had been applied. This situation is
mainly driven by the requirement to include theg&rgroups in the development process of
the ESS. In addition, it cannot be excluded thatabnsultants involved work in that direction
too, because any use of standardized questionnaoels reduce the need to involve them.
Moreover, the sale of benchmarking results is danleast potential, side-business too.
Furthermore, what reduces the interest of condgltém use standard questions or index
calculations as well. Thus it must be stated that@lue of the ESS is at present limited to an
intracompany time series. However, it has to be kemind that organisational changes are
permanent concomitants that may hinder or preventdalisation of meaningful repetition of
the ESS.

As the results reveal that there are topics, whiehof interest in most forest enterprises
and that the present wording and design of thetouesires does not always reflect best
practice standards. It can be assumed that theelbiprofessionally-worded questions from
a publicly available set of questions could imprake individual ESS without necessarily
hampering the requirement to cover the issues wdwiehof special interest in the respective
institution.

5 CONCLUSION AND OUTLOOK

At present it can be stated that in the Germanispgaegion we found customized ESS,
with very limited possibilities to undertake anyh&iof benchmarking. Furthermore, a large
potential of these surveys, which are always ausnsive undertakings, is not used. At least
two approaches can be identified which can leagwste to improved possibilities for
intercompany comparability.

A kind of database, in which properly worded quastirelated to individual topics are
available during the design of new ESS, can fatditand fasten the process of the
development in a way that the time consuming waydihquestions is replaced by the choice
of questions. In case that at least the former susdérthese questions or even better
(anonymized) benchmarking data are available inddt@abase too, a cost-free and reliable
comparison becomes basically possible. Identicaksare useful; however the normalisation
of scales seems to be a feasible approach to hitdgygap.
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In case that there are already existing ESS imstitution, any change of the structure of
the questionnaire or even questions and its wordingt be discussed carefully, because a
time series of identical repetitive ESS is a vahsesuch. Here an inclusion of a set of
additional index questions related to the most gt topics (see table 3) which can be used
to derive a sort of intercompany standard for elygdosatisfaction indices could offer the
chance to compare at least the overall employasfazion or the satisfaction in some
thematic areas. These index questions could beasearsubset out of the database discussed
above.

Such a subset could be used as well for intermedgatapshot-ESS” between the more
comprehensive and therefore more expensive regd&; which are frequently carried out in
longer time intervals.

The balance between customizing and benchmarkingtigiven yet. However, it seems
possible to make progress using a more incremapfaioach without risking the loss of the
own data and experiences. Therefore, it is lesschnical problem to come closer to a
balance, it needs the desire to enhance the tnaamspaby using benchmarking data.
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Integrated, Participatory Sustainability Managementin the
Context of Functional Subsystems of Forest Enterpses

Christoph H\RTEBRODT — Yvonne GTioul — Kathryn HOWARD —
Reinhard ACHHOLZ

Forest Research Institute Baden-Wurttemberg, Frgjlisiermany

The sustainability issue has gained importancenduthe last two and a half decades. As the
transformation to a sustainable economy is far flm@mng an automatism, instruments to
foster sustainable development are required. Tagepintroduces firstly the concept of a
comprehensive management system of sustainahilitioriest enterprises. The need for a
participatory approach is described. The necedsitythe use of different instruments is
derived from the existence of various subsysteman{Macturing / provision of services,
Management, Communication and Information). A sloerview about the general role of
evaluation and former findings is given. After tlat advanced perspective on process of
evaluation is introduced. It can be shown that shkecess of a management system is
dependent on different influencing factors. Frois thfollows that a multi-perspective has to
be used. A first outline of such an approach igjwthe sub-methods are sketched and the
complementary role of direct and indirect evideimcprocess evaluation is described.
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Forest Management Planning
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Abstract —Under the framework of a society that enhances démand for different kinds of
ecosystem services, the “Forest Management PlahiiiigP) has changed notably over the last
decades. As a consequence of budget constrainthaifact that the present forest planning system o
the State Forest Administration Baden-W(rttembesrig ioperation since the year 2000, these systems
have to be developed further. As the group of tredt officers on the county level is the largessru
group, it was decided to start a participatory psscin order to derive the most relevant requirdsnen
of that group. A survey within the Board Memberddwed. In order to gain an insight into the
requirements and preferences we used the pairveisgarison method. The paper highlights the
preference structure in respect with (1) the go&dlBMP, (2) target groups, (3) the FMP process, (4)
tasks, (5) and the outputs of FMP. It can be shtvah the average understanding of forest officers
tends to be more traditional and internal than gtiee and stakeholder-oriented. The pairwise
comparison approach has been proven successful.

Forest Management Planning / Integrated Planning Internal Participation / Readiness for Change /
Plurality of Opinions

1 INTRODUCTION

The role of Forest Management Planning (FMP) hamged notably during the last decades.
Until the late seventies FMP was mostly seen asnternal, mostly technical procedure,
primarily focusing on the productive function ofrésts. Especially under the framework
conditions of a densely populated county with adwarage) highly educated population, the
role of forests has changed more and more towastdpg@lier of various ecosystem functions.
Except for all kinds of timber processing indusrignd an initially small, but meanwhile
increasing number of private timber consumers,sti@etal interest is mainly concentrating
on recreational and environmental functions of§tseTogether with this shift in interests the
demand for participatory processes has grown langlrenever the use of instruments is
foreseen, which are related to a sustainable deredat, participation is a standard step
during development, implementation and mostly dytime use of the respective instrument
(e. g. sustainability reporting (GRI 2103) and thgenda 21 processes (Heinrichs 2007,
Feindt — Newig 2005). There are substantial finditigat planning procedures are seen as
good opportunities for communication with and paptation of various kinds of stakeholder
groups (Sheppard 2005, Joint FAO/ECE/ILO Commige@0, cited in Beck 2011).
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It is not only the external participation, howeverat contributes to the success of FMP
systems. As these systems are used by a potentiabkymum share of members in almost
each forestal institution, the acceptance of thigl BRd other instruments in place can be seen
as a key success factor for their application. Aamseto achieve a sufficient level of
acceptance is the involvement of users in the oeweént process (Hartebrodt 2009).
Consecutively, not only external participation his be considered, but also internal
participatory processes have to be part of thesi@viof existing instruments.

The change of the societal requirements resultetast in Germany, in an increasing
dispute between forest owners and/or administratenmd stakeholder groups. In particular,
environmentalists are generally sceptical and ossitng towards timber harvesting or at least
towards a higher share of traditional managemeattipes. Owners and forest practitioners
highlight the increasing demand for all kinds ofadebased raw materials and underline the
important role of forest utilisation in a bio-basestjenerative economy. The willingness to
adopt new requirements in the management pracatifkss widely despite the fact that a
relevant part of these requirements rests on tkeept legal framework, for instances the
European Framework directive ‘Flora, Fauna, Habifauropean Commission 1992). This
directive leads (among other things) indirectly toe presently upcoming idea of
implementing the so called integrated managememtsplwhich cover both the management
of forest production and the management of ecotdgssues (European Commission 2013).

2 AIM OF THE STUDY

The purpose of the study was two-fold. First, thgective was to develop a deep and detailed
insight into the preferences and requirements tbéreéint internal user groups of FMP. The
pattern of the preferences was foreseen to beasadset of decisive criteria for the ongoing
revision process of the FMP system. Of specialr@stewas the question, whether forest
practitioners are ready for an integration of exarrequirements in FMP and the
involvement of stakeholder groups in the FMP preces

Second, it was of interest, if, and to what extetéments of a decision support system
and the related participatory processes are suntetie context of such kind of revision
process. In detall it was planned to analyse tmsistency of the results in various substrata,
the ability of the process to provide additiondbimation about the hetero- or homogeneity
of the opinions and the acceptance in the decziocess.

3 CASE STUDY

The forest administration of Baden-Wiurttemberg iganised as a so called unity forest
administration responsible for all types of forestners (state-owned, communal and
private). The state forest service manages the &agest, is responsible for assistance and
(technical) support of other forest owners as wadl for the distribution of financial
allowances. The state forest administration is regdly responsible for the “planning,
preparation, organisation, management and supenvisi all kinds of forest management
activities” (LWaldG 2012: 847 (1) [translation byet author]) in communal forests.
Communal authorities can decide whether to take this responsibility or not; however, as
the state service is free of charge most commurdies do not. Part of this ‘service-package’
is the process of the FMP, which takes place e%6ryears. The FMP is carried out by one
department of the middle administrational level. Agst communal bodies make use of the
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state service, there is consecutively mostly oné?Riocess in place. The revision of this
process is used as a case-model for the preselyt stu

Before a final decision about the general structiréhe revised FMP process could be
made, the board of managers decided firstly thmntreds and requirements of the main user
group, which is the forestal staff on the countyeleshould be studied in a way that is able to
produce reliable, trustworthy and presentable tesilhe main areas of interests (later on
dimensions) were objectives (1) and tasks (2) oPFlsls well as tools and products (3) and
data / information (4) provided by FMP. The CEOiuded the need that a clear prioritisation
should be undertaken in respect of all dimensibuging the process the decision was made
to identify the most important user groups (5) agldvant process steps (6) as well. It has to
be mentioned that there are two FMP — traditionsesfarn and eastern part of Baden-
Wirttemberg).

After a mid-term presentation of the results gatbleamongst representatives of the
county level it was decided to involve the departtaef top- and middle-level management
and those of the state forest research institute.

4 METHODS AND DATA

4.1 Methods

Workshop with Representatives of the County-Level

The results concerning the opinion of the membétie county level were collected during
two workshops (WS) in December, 2013. In order étednine whether there is a notable
difference within the county, one WS was carried iauthe western and one in the eastern
part of the province. One had, however, also thioopof attending either WS. The WS-
procedure in the 1-3 and 5-6 (which are discusaést in the paper) dimensions were as
follows: Based on a proposed list of items in edehension the participants developed a
final list, discussed it in terms of their presase and its frequency on the county level. This
in-depth discussion was documented on posters aesbmied during the final evaluation
session as background information for the partidipa

For the final evaluation of the priority of eackernt we used the pairwise comparison
approach (comp. Saaty 2008), which is seen to liedstor the prioritisation of intangible
factors. Based on an Excel solution it was posdiblansfer the lists of items into a (hard
copy) questionnaire, which was filled out by theticgpants at the final evaluation session.
Figure 1depicts one completed questionnaire.

The pairwise comparison was transformed into a greéage by using a matrix that
transforms the individual comparisons into a petaepreference (Niklas 2002). This is
executed in a way that in case that the prefetesd listed in the rows is more important than
the column, a code 2 is used; code 1 is appliedqutl importance (=) is seen and 0, when the
item (row) is valuated as being less important. $tmm of the codes related to the individual
item (row) is used to derive the importance in patages of the respective item by dividing
by the total sum of code&igure Zhows the transformation of the questionnaire shimwn
Figure 1 The average value for the individual group (wbidgs 1, workshop 2, departments)
was calculated as a mean-value of the individuaktjonnaires.

For the use of these preferences for interpretatibas to be taken into account that the
maximum of the percental preference is relatedh® number of items evaluated. The
respective formula is: 100/ (Md2). Thus the maximum is limited to the twofoldeatf the
average priority; the minimum preference valueeigz
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Figure 1(left) and 2(right) .Questionnaire used the complete pairwise
comparison and conversion in percental preferences

Surveysin the Top- and Middle-Level Management and Research | nstitute

It was to be expected that in management the evatudorms would be prepared by a
member of the staff, but would have to be authdrizg the head of department. The use of
the questionnaires for a complete pairwise comparis comparatively time-consuming and
does not immediately lead to the percental resultsch could be approved easily by the
heads of department. Consecutively, a differentstioienaire was used in which the
individual items had to be evaluated using a faninip(forced) Likert scale (++ = important,
+ = somewhat important, — = somewhat unimportart,=—unimportant). In order to receive
comparable results in terms of a percental evanathe Likert values were used. The coding
in the evaluation matrix was as follows: 2 was giviethe Likert value of the row was higher
that the value of the item in columns, 1 in caseqfal preference and 0 when the row-Likert
value indicated less importandadure 3.
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Figure 3.Conversion of Likert scale evaluation ip&rcentaged preferences
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4.2 Data

We received 13 completed questionnaires in WS 1 @8din WS 2. These were
questionnaires in which fully pairwise comparisoaswerformed. Except for the dimension
“Tasks”, where we received 14 questionnaires, we 1@ from the various departments of
ForstBW. Here the Likert scale version was used.

5 RESULTS

5.1 Objectives of FMP

The results show — generally speaking — that thdittonal objectives of FMP such as
assurance of sustainability and the use of operati@nagement are ranked best from almost all
groups. The objectives related to potential neveahjes or external use of FMBupsequently
written in italic§ show normally a clearly lower preference in patages (able J.

Table 1. Objectives of FMP

Mean
WS CV Mean CV Mean CV
FMP as a means for: 1= WS1 WS2 WS2 Dept. Dept.
- assessment of sustainability as a
responsibility of the public
administration 17.6 0.39 144 0.15 11.0 031
- operative management on local level 15.8 0.25 512.0.19 99 0.36
- operative management on board level 10.5 0.58 1 10.0.24 12.2 0.23
- assure customer / user satisfaction** 12.0 0.460.31 0.33 53 0.55

- provision of a standardised data structure 79540. 82 033 103 0.27
- clarification of strategic forest

management goals 17.3 0.22 * * 7.9 0.58
- vocational training 12.7 0.35 81 043 3.1 0.83
- centralised data storage on state level 6.2 0.8%.6 0.37 9.3 0.37
- assessment of sustainability for individ
forest enterprises / associations * * 116 031 6.8.69
- valuation and management of ecosys
services * * 8.4 0.53 7.2 0.61
- external quality control * * 6.9 0.61 6.3 0.64
- enhancement of transparency for
stakeholder groups * * 3.0 0.94 5.30.66
- provision of a framework for
participatory processes * * * *

Maximum preference in percentages

Pattern of heterogeneity

*  Not proposed, discussed and evaluated in thectigp workshop. This is a clear indication of loweportance.
It leads, however, to a slight average increagbepreference values in WS 1.

**  Satisfaction in terms of satisfaction with théwale organisation and their offers.

*** One non matching item was removed from the. list
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The coefficients of variation (CV) show mostly avier or medium level with regard to
the traditional objectives. However, even the Cdvmles only an overview of the variations
of the preference patterns of the individual resjgmt. Based on the percental preference net-
graphs give an insight into the homo- or heterojgmelated to the individual dimension and
respondent. Despite the fact that individual ddéfeses are given, it can be stated that there is
a lower heterogeneity on the county level in congoarto the valuation of the departments.

5.2 Tasks of FMP

It has to be mentioned again that the traditioask$ such as the control of the realisation of
the forest management plans are in the front. Wdgard to new requirements the medium
preference of the “integration of Natura 2000 mamagnt planning” task indicates that this

aspect has gained importance in the last few yd&exe is strong evidence that the (already
existing) use of external stakeholder is not seea preferred task of the FMP on the county
level, whereas these functions are evaluated orageeavith more or less equal importance by
the various departments. The heterogeneous pattemms significant similarities between the

observed in the dimension ‘objectives’ with an daprof the preference pattern on the county
level and relevant heterogeneity on the departheset (Table 2).

Table 2(part 1): Tasks of FMP

Mean CVv Mean CV Mean CVv
WS1 WS1 WS2 WS2 Dept. Dept.

Control of FM-Plans realisation 7.7 30.4 6.5 141 75 41.7
Planning of ranger districts 8.1 30.1 6.4 26.7 5.1 45.9
Data base for GIS Applications 7.3 24.3 5.8 30,0 4 6. 326
Planning on stand level 7.0 40.0 7.1 17.8 5.2 42.9
Inventory of basic forest data on

stand level 6.8 31.8 4.9 39.3 6.2 27.0
Proliferation of detailed data for

individual stands 6.4 37.8 6.1 23.9 5.1 52.6
Integration of Natura 2000

management planning 5.4 40.7 4.6 25.2 6.2 32.8
Harmonisation of conflicting goals 5.7 31.9 4.5 39.9 5.0 51.6
Database for reporting 4.5 36.7 4.8 36.7 5.9 42.2
Database for financial planning 6.2 34.5 5.1 31.3 .7 3 68.6

Control of silvicultural standards 6.1 24.7 4.5 @a0. 4.1 56.9
Database for in depth analysis of

special cases 4.6 48.4 4.4 37.9 5.3 48.6
Silvicultural training 6.3 32.4 4.4 28.4 2.3 97.1
Vocational training 5.0 44.0 3.5 38.1 3.1 70.4
Provision of information for forest

certification(FSC/PEFC) 3.6 69.2 2.0 66.6 5.3 47.7
Integrated (environmental.

managerial planning) in stand level * * 5.2 36.8 4.8 38.2
Process development 3.6 35.8 3.0 54.3 3.1 78.6
Database for Sustainability

Balanced Scorecard 3.3 74.5 * * 5.1 47.4

Database for proliferation of
information based on the act on
information about environment 2.4 129.0 * * 50 3.
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Table 2(part 2): Tasks of FMP

Mean CVv Mean Cv Mean CVv
WS1 WS1 WS2 WS2 Dept. Dept.
Forest monitoring * * * * 4.3 59.1
Information on areas suitable for
compensation for environmental
relevant impacts * * * * 2.9 98.2

Maximum percental preference 9.5
/ h‘( TN
\ ¥ 777
Iy

Pattern of heterogeneity

* Not evaluated. Due to the lower share of non-eaedd items there is no relevant impact on theaaper
preference pattern of the other items.

5.3 Tools and Products of FMP

The high preference for traditional output of FME?even stronger on the county level,
when the question for tools and products is raigéae highest percental ranking receives
the total felling budget, stand register, and plagninformation on stand level. The
evaluation of the departments’ questionnaire shawsore evenly structured preference
pattern. As in the other dimensions examined, the of new products meets on average
wide scepticism amongst the representatives ottty level, but the high CV indicates
that a smaller part of the group has a differemwion these externally used products.
With regard to the preference pattern of the irdlnal evaluator it can be shown that we
have here a tremendous heterogeneity in all grolipe requirements seem to vary
significantly among different regions or under affefient thematic scope of the
departmentgTable 3).

Table 3 (part 1): Tools and Products of FMP

Mean CVv Mean CVv Mean CVv
WS1 WS1 WS2 WS2 Dept. Dept.

Total felling budget 5.5 0.19 4.5 0.24 4.1 0.34
Resuming of silvicultural measures 4.9 0.23 4.5 0.20 4.1 0.34
Forest GIS 4.7 0.31 4.5 0.22 4.2 0.30
Stand register 5.5 0.17 3.5 0.43 4.0 0.36
Managementplans for individual

stands 5.4 0.26 4.0 0.36 3.6 0.47
Digital maps 5.3 0.22 3.4 0.36 4.3 0.26
Digital stand information 3.4 0.33 4.1 0.22 4.3 10.2

Resuming of activities in areas

under different kinds of treatment

(planting. pruning. harvesting ...) 5.2 0.22 3.2 420. 2.7 0.49
Traditional (hardcopy) maps 5.3 0.21 3.0 0.47 2.7 .540
Permanent comparability between

plan and completion on stand level 4.1 0.43 4.3 70.1 2.6 0.51
Plan for individual ranger districts 4.7 0.31 3.6 .39 2.3 0.70

IUFRO Symposium 2014, Sopron, Hungary



70

Hartebrodt, C. — Schmitt, J.

Table 3 (part 2): Tools and Products of FMP

Mean CcVv Mean CVv Mean CcVv

WS1 WS1 WS2 WS2 Dept. Dept.
Standard reports 3.3 0.46 4.4 0.18 2.9 0.54
Digital cadastral information 29 0.47 3.5 0.34 4.0 0.26
Information about structure and
spatial affiliation of land parcels 3.4 0.49 3.8 24. 3.2 0.40
Maps about specialised questions 3.6 0.37 3.8 0.233.0 0.44
Management summary for
decision-makers 4.1 0.38 3.4 0.30 2.7 0.58
Special analysis 2.6 0.64 3.7 0.22 3.4 0.32
Mapping of forest habitat types 2.5 0.70 3.5 042 43 0.36
Strategic management planning on
enterprise level 4.2 0.31 2.1 0.53 2.9 0.56
Provision of time series 2.4 0.45 2.7 0.47 3.3 20.4
Felling plan structured by timber-
assortments 3.8 0.43 1.5 0.62 2.9 0.66
Operations analysis 2.9 0.39 2.6 0.44 2.6 0.87
Management contract between
owner and manager 0.0 0.00 4.7 0.24 3.2 0.54
Experts’ opinion for the
management of the elapsed period 2.3 0.43 2.8 0.332.2 0.64
Specialised analysis for different
zones 0.0 0.00 3.4 0.32 3.5 0.55
Forest statistical report 1.8 0.44 2.0 0.82 2.8 70.4
List of individual stand matching
special criteria 0.0 0.00 3.5 0.30 2.3 0.65
Digital information for external
stakeholders and partners 1.7 0.89 15 0.94 23 807
Digital GIS information for
external stakeholders and partners 1.8 1.02 1.4 609 23 0.78
Map of Natura 2000 areas * * * * 3.5 0.22
Description of present state of
stand level * * * * 3.0 0.56
Dynamic maps which depict
changes over time during a
planning period. * * * * 1.8 0.70
Maximum percental preference 6.9 6.9 6.3

) = _ @:W’-ﬁ : !
Pattern of het it iﬂ;i\f 29‘7“' ;S&}}\j”f/ﬁ/ N‘g‘y@
attern of heterogeneity S B5 S —3;3 i}
iz ol G

* Not assessed on the county level
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5.4 Users of FMP

The analysis of the preferred user groups showsaa cesult. There is a wide consensus, that
the stately FMP system should be suited for a watee of forest users. Except for the
private forest owners, which are not favoured by departments, all ownership types and
managers of different levels show a distinct anehtgr importance. The comparatively low
CV related to the forests users indicate a lowrbgeneity, which is additionally supported
by the heterogeneity patter(&able 4).

Table 4: User groups of FMP

Mean CcVv Mean CVv Mean CVv
WS1 WS1 WS2 WS2 Dept. Dept.
Owners and managers of state
forest land 14.2 0.18 11.5 0.13 13.2 0.12
Owners and managers of
communal forest land 16.8 0.19 13.8 0.09 115 0.21
Owners and managers of private
forest land 14.3 0.25 124 0.16 5.5 0.65
Managers on board level (state
forest) 12.2 0.13 10.7 0.21 12.8 0.11
Managers on local level (including
forest rangers) 12.4 0.19 12.8 0.18 11.7 0.32
Other administrations 7.8 0.38 7.6 0.37 9.0 0.37
Hunters 2.5 060 21 0.51 3.2 1.15
NGOs 5.2 0.79 3.2 0.80 5.8 0.56
Citizens 8.0 065 7.1 0.51 5.6 0.48
Timber consumers 6.6 0.59 5.9 0.44 4.3 0.68
Forest associations 8.5 0.43 5.2 0.45
Certifiers 4.4 0.46 9.1 0.32
Adjacent forest owners 3.3 0.66
Maximum percental preference 20.0 16.7 15.3
:l A AR 4 *-r'éf’/::b\\( Y ‘-"J’l
Pattern of heterogeneity \:fj v, @ \\f\%;é ¥
“\7/‘ L7 ‘/‘vW

5.5 Process Steps

It can be stated that there are two process sthjghare ranked best in all groups. This is the
joint inspection of the individual stands and acdssion about the core objectives to be
executed during the next ten-year planning periblde potential role of the FMP as a
platform for participatory processes was only asse@on the department level and was not
seen as being an important part of the FMP proté®sever, as it is normal for new aspects
it showed a high CV indicating different opinions the departments’ level.
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Table 5: Importance of process-steps in the FMPRecpss

Mean CVWS Mean CV WS Mean cv
WS 1 1 WS 2 2 Dept. Dept.

Joint inspections (district ranger
and a member of FMP

organisation) 23.1 0.38 24.4 0.38 19.5 0.43
Discussion about a set of

objectives 20.0 0.28 20.3 0.43 23.3 0.22
Debriefing 17.7 0.46 16.3 0.44 16.9 0.50

Negotiations during FMP process 13.1 0.48 14.9 0.5419.2 0.45
Participative processes with

external stakeholders * * * * 11.9 0.89
Mid-term meeting 4.4 1.69 9.4 0.82 10.0 0.97
Maximum percental preference 40.0 40.0 33.3
. = 7]
Pattern of heterogeneity k\é;/ ,&L U
N l//

6 DISCUSSION

6.1 Objectives

The results give a clear indication that traditiog@als are absolutely predominant. FMP as a
means to control the forest enterprise on the l@adl or to ensure the legal obligation to
manage forests in a sustainable manner are emptdsisnogenously on the county level
and on the department level. The results from weeworkshops on the county level show a
wide overlap, hence we can conclude that the uyidgrhypothesis that no relevant regional
differences exist was proven successfully. Howevés,evident that some differences remain
as well. The clarification of the set of goals lbé tindividual owner is much more important
on the county level and the same applies for thisfaation of most communal users of FMP.
Still, this is as well the internal use of FMP. Atlew’ objectives are of lower priority on
average, on the local level the results indicas there is a tremendous scepticism towards
an integration of such kind of objectives when gesig a new FMP processes. It has to be
pointed out that a higher CV indicates that thexyeailower part of representatives who
displayed a different opinion. The awareness sderd#ffer notably on the local level, which
corresponds with the wide variety of framework dtinds reaching from condensed urban
areas to rural landscapes. One should expecthbag t‘'new objectives” are of much higher
relevance on the upper management levels. Des@tiatt that the average evaluation shows
a higher ranking on the department level than éndbunty, it has to be stated that there is no
common evaluation of these new potential objectorethe department level as well.

6.2 Tasks of FMP

Firstly, it has to be mentioned that the plurabfyopinions is mostly higher when individual
task of FMP are analysed. Only for roughly 50%ldf tasks we found a lower CV (<0.40),
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which indicates that there is a broader consensostahe importance of the individual task;

only in five cases are these tasks, which are asdyeing of greater relevance in all groups.
With regard to the operative tasks of FMP analgbisws that the requirements of the local
level are completely different from those of thepaements. County members voted

definitely for tasks, which are in context to siwitural activities on the stand and district

level, whereas the departments showed a higheiitgffo external functions of FMP such as

certification, the controlling of strategic goats the Sustainability Balanced Scorecard e.g.
Here we identify a notable difference between #wuirements of the different management
levels and consecutively a point of future disputesase that the revised version of FPM is
not able to cover both the preferred tasks of teall level and the wider range of tasks
evaluated as being important by the departments.

6.3 Process steps

Above all, it has to be realised that the heteredgrof opinions about the importance of
individual process steps is on a medium level,tbete is no differences on average between
the two workshops on county level. With regardite EMP processes it turns out that there
are only two process steps which are seen as pravdirst, a joint inspection of the
individual stands by the local ranger and the persbho is responsible of the FMP; second, a
discussion about the set of objectives, which kecdiomogenously high preference in
percentages. Accordingly to the findings discudseldw the possibility of the integration of
external stakeholders meets wide scepticism. Aggia, exclusion of externals becomes
visible and again, it can be shown that is not dhky opinion on the county level. On the
department level the heterogeneity, indicated high CV of 0.89, indicates various points of
view on it. Unless it is known that there is a hagmand from external stakeholder groups
(environmental NGOs play the most substantial rale)common understanding whether a
framework for an external participation should bdegrated in the FMP process was
developed so far even on the medium and upper reamag level.

6.4 Tools and products

The results of the analysis of the tools and/odpots provided by the FMP mirror those of
the tasks and objectives. Again, traditional prasiticols are characterised by a homogenous
higher or medium preference. It can be shown tmafreference structure of the department
level differs substantially from that of the cowsti where products which can be used directly
from the field foresters are ranked - foreseeabigher. Half of the products - mostly
traditional ones - are evaluated to have a limitettrogeneity, and such is the case especially
on the county level. The notably higher heteroggrabserved for products, which are suited
to be used by or even dedicated mostly for extsrnaighlights the greater differences
between the counties and departments in termdenfanece of participation and issues such as
ecosystem services.

6.5 Users

The importance of different users of FMP is verymiogenous when we consider the
traditional users and stakeholders, which are thdows communal enterprises (here
especially on county level) and the representatares managers of state forest land on local
and board level. New, mostly external, users aen sery sceptically on the county level.
Other administrations and certifiers receive a hgemous but only medium high preference
on the department level. Citizens and forest aasioas are in general of low importance.
The higher CV indicates again that it needs theadtliperception of a demand from external
stakeholder groups, which can be observed onlyilfoca in some departments, which are
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confronted with external requests. Consequentlg, tbsults reveal that it is again the
traditional mind-set that dominates the approadmnm#ing the users of FMP. It can be
questioned whether this is forward-looking in adjmvhere political decision-makers have
decided to publish detailed information and datanfthe FMP to the public.

6.6 Summarising comments

The patterns of the preferences confirm the exgieo& For most members of the forest
administration FMP has to fulfil primarily the ti&idnal functions for the silvicultural
activities. However, the heterogeneity even ondbenty level shows that the demand for
new aspects differs widely. This corresponds witle tremendous variability of the
framework conditions under which forest managentakeés place in Baden-Wurttemberg. It
varies from forests situated close to urban congest which are to some extent heavily
influenced by a high share of academically educptample, to rural regions, where primary
productions play a significant role. It has to eted that up to now no widespread intrinsic
motivation to adopt these new aspects exists, mase an externally forced local shift in
areas, where a higher demand for societal partioipahas developed. Furthermore, this
plurality of opinions is not limited to the counlgvel. On the middle and top management
level the heterogeneity is similar, but evidentlgdaexpectably the perception of the
increasing demand of stakeholders for informatiod products from FMP is higher.

From a methodological point of view it can be caontd that the pairwise comparison
methods, which have met scepticism before the beéwinof the process, have proved
successful. The results show a clear consistengy thwe individual dimensions. Forest
management experts and decision-makers from the feti@st enterprise unanimously stated
that the results are to the point. The ability i@age the individual items into a matrix with
the axes corresponding to the importance and ctarseity can be used as guidance for
strategic decisions about the core objectives dndtaral components of a future FMP-
Process. Despite the fact that the results pravednost every case the existing hypotheses,
the additional information about the degree of emssis and presentability in the future
process were identified as a benefit of the pracess

7 CONCLUSIONS, RECOMMENDATIONS AND OUTLOOK

The questionnaire and pairwise comparison methad$e seen as helpful tools when a clear
prioritization is needed. Particularly the opportyrio deliver results, which are - due to its
participant’s absolute anonymity - more or lessnflnenced by hierarchical structures, is
suited to derive an insight into the individual mipns in a group and reduce the chance to
show tactical response behaviour.

The number of assessment criteria related to & mpa dimension should be limited to
15-20 items. Questionnaires, which require up td dbtries, are very time-consuming and
are only applicable in groups with a high willingsdor cooperation. Means for reducing the
number of items can be seen in a preselection Usgsgsophisticated methods or the use of a
higher number of dimensions or topics. When usingrdcopy) questionnaires the result
cannot be displayed in a workshop setting. This-vieibility leads to some degree of
disappointment amongst the participants. The usdigifal surveying methods is, when
applicable, better suited when the results shoelgtesented immediately. Furthermore, it
reduces the workload of data entry tremendouslgeEapplications can be designed easily.

The percental preferences can and will be usedfeensework for the application of a
decision support tool. At the present stage thi @ a utility analysis in which different
structurally diverse FMP alternatives are comparsidg the percental preferences as utility
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values. The data could be used in other decisippa@tisystems (DSS) such as the Analytical
Hierarchical Process. Regardless of which DSSesl,uanly the structured data derived from
the evaluation process described above will allowan undertaking of further supportive
activities such as sensitivity-analysis or a congoer of different variations of the upcoming
FMP in the ongoing development process in a radialbld trustworthy manner.

Acknowledgements: We thank the uncomplaining participants from theurgy level
workshops, who actively completed questionnairesafmout an hour and our students, who
helped us with compiling and entering all the data complex system.
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One Landscape, Different Occurrences — Regional Tnels
of Black Forest Farming within the Last Years

Wolfgang HERCHER

Forest Economy, Forest Research Institute of Badarttéberg, Freiburg, Germany

Abstract — Travelling from the Northern Black Forest RegiomnEforzheim to the southern parts to
the border of Switzerland, at first the variatidritee construction and exterior of the older triaaial
farmhouses is at first striking. But with a clossok attention the diversity of the regional gedtad

and physiographical characteristics is obvious.sTisi connected with the changing entangle of
agricultural farmland and forests in these ruraaar This could suggest, that the still ongoing
modifications of these private farm forests havebéo thoroughly examined very carefully under
regional factors. No matter what kind of adaption the farm forest enterprises was unavoidable,
mostly these processes of adaption have neededymand the farm-forests were able to deliver this
money for the most part. The data from the ,Accanny Network Small-Scale 5-200 ha“ is a mirror
of the structural change and mechanization thattéleesn place since the 1970s. The peaks of the
several waves of investment activities oscillatarfrE€ 200 to more than several thousands of Euro per
farm and year. Those very regional facts are coatpavith several county district statistics. The
present situation is discussed and a possible @eigp is designed at the end of the paper.

Farm forest / Agricultural change / Mechanization /Rural development

1 INTRODUCTION

Farming in main basis employment represents the@ s@irce of income and thus the means
of existence. The share of farmers with farmingrasn income varies across the country of
Baden-Wirttemberg. Within the whole state of BaWéirtemberg, notwithstanding all
regional contrasts, the proportion in mountain @agiis generally smaller than in lower
situated areas. Based the Full-time farmers reptesiethe moment 33% of all farms of
Baden-Wirttemberg and in whole Germany 45%. Comiadiarms are generally larger (Ba-
Wi: on average 54 ha UAA) and are found more aftdretter climate therefore lower areas
such as regions with intensive fruit, vegetable agucultural farming or animal husbandry.

In the majority of farms with older owners, the tinnation of the farm is not ensured. Only
in about one third of the farms with owners that 4b years of age or older, there is a person,
who can take over the farm after a certain periothee. The general rule applies: the larger
the holding, the greater the likelihood of farm session. Therefore, agricultural holdings
that run on a full-time basis and cultivate gerlgradore land have better farm succession
prospects than the ones that run on a part-time.bas

’ wolfgang.hercher@forst.bwl.de; Wonnhaldestral3e-Z9D00 Freiburg, Germany
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The percentage of farms on part-time basis is Bugmitly higher in the mountainous
regions than in other parts of Baden-Wirttemberg.aA example, the agricultural statistics
accounts in the Northern Black Forest Region f&%7of the farms on a part-time basis,
whereas e.g. in the Lake of Constance Region anghitk-country 50% of the farms are still
managed on a full time basis.

So we have an indication that these facts havegrgssive influence on those combined
agricultural and forest farms that concentrateiticatblly in the mountain ranges of Baden-
WirttembergFigure 1)

Baden-Wirttemberg
distribution of ownership

simle foreat

conporabe forest

private forest (=200 ha) o
Bt foresl

uow W Ew
e e

N:ﬂlkll ark
| -Zoatigne Black Farest
\

s

Figure 1. Concentration of farm forest (dark blue}he mountainous areas of
Baden-Wirttemberg
Source: ForstBW — state forest administration otl&a-Wirttemberg

2 THE QUESTION OF REGIONAL PECULIARITIES

The end of World War 1l and the reconstruction oluses and facilities in the following
decade led to the beginning of a profound struttumasformation in all sectors in Germany.
On one hand, the bombed industrial complexes hdsktoebuilt and due to new technical
knowledge, they developed into the most efficienein Europe. On the other hand, all
sectors of agriculture were gripped by a deep &tratchange and mechanization. In the state
of Baden-Wirttemberg such a “hot spot” in view b&ange dynamics was the city of Stuttgart
and its rural surroundings.

Stuttgart has developed into a leading town for-awanstruction, electronics and
automatism. The enormously raising production leagired a higher number of engineers,
workers and skilled employees. This has had amenfte on combined farms in quite a big
circle around Stuttgart. Beginning with a minimuncame level, the heads of the farms give
up agriculture to work in the factories near Stattg The interest of the emerging mostly
precision mechanics industry to get staff from theroundings was that high, that the
companies organized their own bus- transfer sys@ne rural region that was affected by
this process was the subdued northeastern pared@lack Forest near the town of Calw. The
rapid industrialization of the capital on one hameht along with a big structural change in
the rural outskirts on the other hand.
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Source: GOOGLE EARTH
Figure 2: Spots of historical clearances of foresthe subdued part of the Black Forest,
called “Waldhufen” is a special type of village nag&ae town of Calw

In contrast to the Stuttgart region in the Southglack Forest region near the town of
Waldshut (“WT”) the process of industrialization damfmodernization of the agriculture
occured at a more leisurely pace. The frontierwatZerland with its relatively high import
taxes and a textile-based industry prevented arfggowth in that region. The farms in the
more elevated zones above the Rhine are charaxtdrza sloppy agricultural land and farm
forests that hindered a very fast mechanizationaliee the first tractors were rather
constructed for the flat lands and were therefooeheavy.

Source: GOOGLE EARTH ™%

Figure 3: Mosaic of bigger clearances of forest lfwedscape interrupted with
farm forest areas at the more sloppy or northemglad hills near Waldshut
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But nevertheless, mechanization took place in thees even miles from anywhere and
today different types of light, short and maneublerdractors are setting the scene. Up to the
World War Il hard cash was normally rare in thenfdiorest enterprises. With the period of
reconstruction of the towns and the establishingesi quarters for the displaced people from the
eastern part of Germany. This busy building agtisttmulated the wood market to a high level.
For one cubic-meter of spruce log with normal quaine had to pay some 160 German Marks,
for one cubic meter of pulp wood some 80 DEM. Thentinly wage of a craftsman was about
180 DEM, therefore a head of a farm could buy witk cubic meter about 80 hours of craftsmen
e.g. to repair a big one roof farmhouse. Tab. lvsh® listing of the first tractors that had been
bought by participants of the accountancy netwgstesn that represents 5 — 200 ha farmforests
in Baden-Wirttemberg. For a good all-wheel driaetior you had to pay in the 1960’s about
6000 DM. Old datasets of a former feasibility ststipws that the enterprises paid a good part of
those investments not with logs but with pulp woabbut 80 cubic meter pulpwood was enough
to be sold to the paper factory of Albruck neati®ylborder of Switzerland to pay for the tractor!

Table 1: The first tractors - beginning of mechaitian in the Black Forest
(Source: TBN 5-200 ha)

Type Tractor_category HP KW Year_startup Bruttoinvestment €
MAN all-wheel-drive 20 15 1956 3000
MAN all-wheel-drive 42 31 1954 5113
MAN all-wheel-drive 18 13 1955 5113
Holder all-wheel-drive 20 15 1964 5113
MAN all-wheel-drive 24 18| 1960 5624,
Alt-MAN all-wheel-drive 28| 21 1961 6000
Holder all-wheel-drive 29 21 1970 6136
Deutz all-wheel-drive 52 38 1970 6136
Alt-Unimog all-wheel-drive 20| 15 1965 7669
Eicher all-wheel-drive 45 33 1969 8181

3 COMPARISON OF THE COUNTIES CALW AND WALDSHUT

While visiting farm forest enterprises in the whdack Forest since 1985 the author has
observed the varying structural changes of theciumties of Calw and of Waldshut. In the area
of the “Waldhufen”, called spotted villages of “CWWhe installation of communal industrial areas
within the last two decades was striking. A newtrumeent for rural counties with a subsidy
program encouraged the communities to built newistiéhl parks together with a neighbor
community at their common borders. Within agricdtthe process of concentration of farmland
seemed to accelerate. In extreme cases only & fmoperty was left from the former combined
farm forest enterprise. The question was, whethestt@r chance of nearby income from exterior
work accelerates the process of giving up agriceltihe farm forests are now dominated by
spruce, while in the past there had been namealtierpof pines. About 49300 ha or 62% of the
whole surface (79800 ha) is covered with forestllarhe state forest is the biggest woodland
owner (22500 ha), followed by community forest with000 ha. Some 16% or 8000 ha are
managed of some 8000 private woodland owners. Tpraésge woodland owners are organized
in an forestall organization called “Forstbetrigdi®ginschaft” in the county of Calw. The
beginning of this association was in 1996, whenv@8dland owners of the city of Bad Teinach
launched the first initial organization. The aim tbfs incorporated society as to support the
woodland owners in their management of their forest to overcome the penalties of size, shape
or defragmentation. Timber selling is of essemtidrest, yearly some 3000 to 5000 cubic meter
timber are sold by the staff of this “Forstbetrgdameinschaft’. Today they have to attend 233
members and 1540 ha forest land (http://www.fbgraid/Ueber _Uns.html).
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Figure 4: County of Calw — distribution of ownengland tree species
(the difference in the numbers is due to statistieasons)
Source: FVA Dpt. of Biometrics

The county of Waldshut in the Southern Black Foreas shaped by mostly smaller
farms and is characterized by very difficult anelegt terrain in the meadows and arable land.
Two decades earlier many people worked in theléestctor and the industry parks were
dominated by big textile factories. But the intd¢rm@al competition with clothes moving
several times around the globe to be sold at fagturope forced the factories to stop the
production.

Forest area: 55 800 ha

tate forest 26%

Si
Community forest 30%

Bigger private forest 5%

Small-scale private forest 39%

Spruce  W. fir Dgl.fir ~ Pine Larch Beech Oak Hardw. Softwood

Figure 5: County of Waldshut — distribution of owstgp and tree species
(the difference in the numbers is due to statistieasons)
Source: FVA Dpt. of Biometrics

Another alternative to get money from outside wasvork in the chemical industry in

Switzerland. In the last years, those kinds of canems grew very rapidly. Today about 25%
of all dependent employment persons are workirgwitzerland or in France.

IUFRO Symposium 2014, Sopron, Hungary



82 Hercher,W.

About 55800 ha (49%) of the total 113115 ha aredbiand. The State of Baden-
Wirttemberg owns 26% and communities 30% of thedibrThe most important ownership
represents private forest with a percentage of niwae 44%. In contrast of the county of
Calw, a lot of forestal associations exist in Wahlds the “Forstbetriebsgemeinschaften”
(FBG's). Most were founded in the early 1970’s amd thus much older and have a longer
tradition than in Calw.

According to the place of the headquarter or theraion area they are named after
villages or landscapes as following: FBG Bernaurdéoer Hotzenwald, Bettmaringen,
Dachsberg, Weilheim, Energieholz Hochrhein, etc.

A big problem for the extension service is the agfnentation of the private forests. In the
past people divided up the parcels every generairtie heir had to pay the brothers and sister
that had to leave the farm. In the county of Waldisome 55000 private parcels exists withina
total private forest area of circa 25000 ha, omegb@ccounts less than half a hectar!

4 METHOD AND MATERIAL

Controlled by law, there exists in the European @ummity, in whole Germany and the State
of Baden- Wirttemberg several statistical dataigptblicly available. First task was to
guarantee that in both counties, Calw (“CW”) and@hut (“WT”), comparable data exists
that refers to the development of the combined $asfithese two regions.

The sources of the required statistical data ardatowing:

» Statistisches Bundesamt, Bodennutzung der Betrigkgrarstrukturerhebung

» Statistisches Bundesamt, Bodennutzung der Betriebandwirtschaftlich genutzte

Flachen

» Statistisches Landesamt Ba-Wu, Struktur- und Reggatenbank

» Statistisches Taschenbuch, Landkreis Waldshut

» Landesanstalt fur Entwicklung der Landwirtschaftduder landlichen R&ume,

Schwabisch Gmind (LEL)

Furthermore there is data available in the coverdghe Accountancy Network System
of small- scale forestry 5-200 ha in Baden- Wirtteng. The Forest Research Institute works
together with ca. 30 farmforest enterprises in @&w region and with 34 units near
Waldshut. To examine the fluctuation of investmeates, a relational database-system of the
following capital equipment for the forest branafice 1979 or earlier exists:

» Tractors used in forest

* Winches

» Forest equipment for the tractor

* Chainsaws

* Brush cutter

* Wood splitter

» Debarking machines

* Wood bundler

* Wood gripper etc.

The question was whether the emphasis of all dMaildata provides enough evidence to
suggest, that the structural change of CW and Wiisiinctly different in terms of:

* Speed

* Intensity

» Effect

» Concerned sectors.
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5 RESULTS

One very important indication of agricultural changjives an examination of the
development of the land utilization in the last aldes. The figures stated below show a very
dynamic rate of decreasing of agricultural land-usgether with a steep increase of
settlement and traffic land-use at the end of t8801s. From 1988 to 2001 the increase of
settlement areas reached a rate of 15% in bothtiesyfigure 6) Striking is the different
growth of forest land. Whereas in the county ofwC#he annual rate of growth remained
static on a value of 1.5%, the increase of for@stiHuse in the county of Waldshut started at a
rate of 1.1% to have a then slight rising rate @A - 2.5% in 2006. Now we have still an
increasing reforestation rate of about 2.8%.

% Waldshut % Calw
250 25,0
20,0 20,0

10 / — Settlement and traffic area oone / = Settlement and traffic area a
100 / Agricultural used area - wo / Agricultural used area o
50 —Forest area - 50 = Forest area —
00 A 00 L

50 50
-10,0 -100
4150 150

1983 1992 1996 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 1988 1992 1996 2000 2001 2002 2003 2004 2005 2006 2007 2008 2008 2010 2011 2012
Source: Statistisches Landesamt Baden-Wirttemberg 2013 — EVAS 33 111 ©LEL 2013 Source: Statistisches Landesamt Baden-Wirttemberg 2013 — EVAS 33 111 ©LEL 2013

Figure 6: Waldshut & Calw — development of land:usdex 1988 = 100%
Source: Regional office of development of agrigaland rural zones ,LEL" Schwabisch Gmuind,
Dept. of “Landliche Entwicklung und Landschaft”

Yet another slight distinction is the developmeinthe settlement and traffic area in both
counties. The rising rate seems to be a littlestgieper in the Calw region. A subsidy program
to install commercial zones was introduced to boib&t regional economy. The flat
agricultural areas were ideal for that purpose.

To estimate the drive of structural change one e@eamine the development of size-
classes of the farm forest enterprises. For evegjon a kind of “growth threshold” exists.
There is a level of minimum size-interval where st#l get a growth of number of farms.
Underneath this frontier the number of farms ididety, above this line the number of farms
IS rising (Figur 7).

Waldshut Calw
0,
100% 2% T & 100% : =% s
90% 11% 14% 90% 52 11%
{
80% 17% - 80% 13% o 16%
70% 21% O > 100 ha 70% 15% —
60% 23% . 050 -<100ha  goop 18%
0% ° 020 -<50 ha 0%
0
26% 010 -<20ha ? 24% 20% 23%
40% 24% 23% O5-<10ha 40%
30% O <5ha 30%
20% o 28% 20% 36% — 28%
10% 23% 10%
0% ‘ ‘ 2% 0% ‘ : S
2001 2007 2011 2001 2007 2011

Figure 7: Waldshut & Calw — development of farnesilasses
Source: Regional office of development of agriceland rural zones ,LEL* Schwabisch Gmind ,
Dept. 3“Landliche Entwicklung und. Landschaft”
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The analysis of structural statistic data of the twunties show that this zone of “growth
threshold” is situated somewhere above 50(Figure 8) .In the county of Waldshut the
average size increased from 19.4 ha in 2001 tol¥®i@ 2011. In the region of Calw the size
increased in the same period from 19.5 ha to 3@.2The process of adaption seems to be
more dramatic in the Calw region than in Walddkigure 8).In the last decade, nearly half
of the farms gave up farming. The forests, howenemained mostly a private property.

R Waldshut S Calw
30 -32% T 30 -39%
(2001-2011) - 23% (2001-2011)
25 25
-25% @ -41% — @ - 48%
20 20 285
+6%
+ 20 o7
15 > 15
+32%
10 v105% 19 Toom
° "0 }
0 — 0 T T T T T
-5ha 5-10 10-20 20-50 50- > 100 -5ha 5-10 10-20 20-50 50- > 100
ha ha ha 100 ha ha ha ha ha 100 ha ha

Figure 8: Waldshut & Calw — distribution of sizefafms 2001-2011
Source: Regional office of development of agrieeland rural zones ,LEL" Schwabisch Gmind ,
Dept. 3 “Landliche Entwicklung und. Landschatft”

Because of the relatively flat shape of the Calgiaw, it is rather possible to hold ones
agricultural size nearby the “growth threshold”-eothan in the rough landscape of the
Southern Black Forest. The heavily soaring fuetgsj the negligence of agricultural support
for the tractors and the defragmentation, maken@omely to lease or buy agricultural land
far away. Therefore just growing to survive wassotution for the south, some farms scored
in quality. Supported by Nature Park subsidiesgaificantly higher percentage of the farms
are organically managed farms and sell their predudten directly at the farm or at
cooperative village shogfigure 9).
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Figure 9: Waldshut & Calw — proportion of organitabperated farms
Source: Regional office of development of agriceland rural zones ,LEL* Schwéabisch Gmund ,
Dept. 3 “Landliche Entwicklung und. Landschaft”

Up to now we have observed the development of ghiewdtural part of the farms of both
counties. The question now is, what kind of effihet structural change has had to the forest
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part of the farm. First, one has to admit thatdh&a of the “Agrarstrukturerhebung” and the
EU-adapted “Gemeinsamer Antrag” (complete formdgriculture and forest of a farm) is
not statistically evaluated for the farmforestst #as reason, we have to revert on the annual
data and accessory interviews of the “Testbetriefasileinprivatwald”, the acountancy
network system small-scale forestry of the FVA&i#a in Freiburg.
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Figure 10: Waldshut ("WT") & Calw (“CW") — Answerd the question:
“What is the most relevant reason for the recemelef wood-cutting?”
Source: FVA, accountancy network system small-doadstry 5-200 ha

A very interesting subject is the mental attitudel anternal reasoning of the farmforest
owners, before looking at the hard facts of e.guahcut, proportion of own work and family
income from the forest part of the farm. Since 200@ have asked the farmers some
questions about the most relevant factors in texhtise intensity of forest works in the recent
business year. As shown kigure 1Q the farmers from the north have a slight tendency
towards market reasons, when they decide to wothkdin forest. Due to the higher degree of
diversification and direct marketing the farmerstioé Waldshut region seem to be more
considerate on other important work on the farrotber reasons.
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Figure 11: Waldshut (“WT”) & Calw (“CW”") —
forestry investments and annual cut of 30 farms
Source: FVA, accountancy network system small-doadstry 5-200 ha
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Another worth-knowing question is whether one ca gome signs about tendency
towards investments. From examples of free econemytnow, that if the annual investment
rate declines underneath the level of writing-dfffis is an alert sign for the economical
implicitness to keep on development and growigure 11shows the course of investments
and the annual cut of timber of the participatiagrs of Waldshut and Calw.
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DISCUSSION

Structural change in agriculture will continue aty glace and at any time. Only a few farm
forests will remain at full-time basis in the Bla€krest. Society and politics have to decide if, or
what kind of support will be necessary to keeprtieadows clear and the forest stable to deliver
timber and energy. The problems associated withdoves and pastures feeding down are in
some areas already highly visible. Whereas in fotmmes one received a rent to have an external
herd of cows on his own meadow, one has to pathétransport today. Direct marketing to get
an added value for the farm is not possible fofaaths. If the density of farm shops exceeds a
critical value, none of the farms would earn enoogimey to survive.

What about the forest part of the farms? In our enodworld the job profile of the
successors of the farms is drifting more and marayafrom the profile of a farmer or forest
worker. One day the owner will hire forest companie cut the trees or do the thinning. A
survey of private small scale owners of a big foessociation near Waldshut wanted to
know, what the woodland owners would rather wamo@perative to do or manage the forest
for them. The result was a pin wall with ten of thest often-cited topics:

Figure 12: Woodland owners’ most often cited topics
(Source: FBG “Vorderer Hotzenwald”)
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Decision Support System to
Assess the Role of Ecosystem Services in Adaptimg t
Shifting Framework Conditions

Donald G. kbpce<” — D. Stuart HLE

& Department of Forestry, Wildlife and Fisheriesjugnsity of Tennessee, Knoxville, Tennessee USA
® ecoReata; Abingdon Virginia USA

Abstract — Increasing demands for ecosystem services and ahatapital, along with growing
ecosystem markets, require that all natural resowadues be incorporated into management and
policy decisions. Rural communities and small-traetners, however, rarely have the necessary
resources to properly value ecosystems servicesappty the information to sound management
decisions, resulting in at sub-optimal productia@vels for these non-timber services. These
deficiencies are likely to be more critical withaelging framework conditions, and in some cases may
contribute to these changes through reduced primeiucthis paper will describe a decision support
system being developed to quantify and value etesyservices using open-source, field-collected
data, and geospatial data-mining techniques. Thsywill be used to assess a range of ecosystem
services and markets for hardwood forests in thehson US, as well as the potential value of these
services under various management alternatives, avitveb-based interface. The results will allow
managers and landowners a cost-effective methadsess management options.

natural capital / non-timber valuation / forest management

1 INTRODUCTION

Markets for ecosystem services exist to varyingreleg across the globe. Land and asset
managers have worked to create and promote maaketsypologies as income sources for
landowners and investors. In the United Statesusbinarkets have developed primarily
because of regulatory actions such as the Cleaen¥at (CWA) that requires mitigation to
support its goal of “no net loss” of wetlands. Cersely, other voluntary markets, such as
carbon, have wavered, driven mostly by consumerasieinand corporate social responsibility
(CSR). Programs such as the Natural Resources atisa Service (NRCS) Conservation
Reserve Program (CRP) have experienced great sueses by providing support and
subsidies to farmers for practicing proper cong@amethods. In addition, recent revisions
and current enforcement of CWA and Endangered 8pect (ESA) have allowed markets
and private ‘banks’ to develop to encourage mitgyaefforts. This combination of regulatory
and voluntary markets represents the current opiiothe US for ecosystem service markets.

" Corresponding author: dhodges2@utk.edu; 274 Edm@lant Sciences Building; 2431 Joe Johnson Drive;
Knoxville, Tennessee 37996-4563; USA)
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Another great challenge is to develop these marketsscale that is feasible for capital
development and institutional engagement. As stgieyiously, regulatory actions have
provided a demand in some markets, while consumefeqgnce or corporate social
responsibility have encouraged other opportunitdsen, however, management restrictions,
administrative/ transaction costs, and lack of uwsi@@ding have squelched market
development. Efforts of non-governmental organaai (NGOs) such as the Katoomba
Group and The Nature Conservancy (TNC), and thentgcformed Office of Environmental
Markets (OEM), under the US Department of Agricrdfthave provided functioning markets
and education sources for landowners on naturaataphese programs have demonstrated a
commitment to marketing ecosystem services and har&ed to provide market stability
and mitigate investment risks.

Since much of the public goods from ecosystem eesviin the United States are
generated on private lands, the benefits will deaeced through a management focus on this
ownership class. Approximately 56 percent of US$tlands, around 420 million acres, are
privately owned (Heinz 2008) and approximately 8cent of that provides goods and
services to the landowners (USFS 2010). A receamisttion in forest ownership of large
forests tracts from industrial timber and minerampanies to organizations such as Timber
Investment Management Organizations (TIMOs) and Estate Investment Trusts (REITS)
(for more information see Gunnoe — Gellert 201GkiRy et al. 1996, Block - Sample 2001,
Zinkhan et al. 1992) have altered management goalsstrategies. These new owners, often
in the interest of recruiting long-term investongve adopted investment and management
approaches to maintain and enhance ecological tomsli This is most apparent in the wide
adoption of sustainable forest management and dbengpanying third party certifications,
known as eco-labeling. Additionally, these new okghgs differ from past in that they are in
the business of managing natural capital and assetgpposed to owning surface and timber
in support of other operations such as sawmillsraimeral extraction.

Increasing demands on ecosystem services and midedywecognized values of natural
capital and assets, along with growing ecosystemkets (both regulatory and voluntary),
require that all natural resource values be incafea in management and policy decision
making. Rural communities and owners of small fopescel (e.g. < 10 ha), however, rarely
have the necessary resources to properly value teegsystems services and apply this
information to sound management decision makings poject will establish a methodology
for quantifying and valuing ecosystem services gisipen-source, field-collected data, and
geo-spatial analysis data-mining techniques to ldpvilhe needed information. Additionally
it will determine the feasibility of developing aetvbased decision support framework that
can be used by forest managers and landownersséssaspecific forested properties. The
project results will serve rural communities andsihasses as a decision making tool in
addition to accounting for and demonstrating ovanatural capital and ecosystem values,
thereby enriching local economies and ecosystermrhanthn health. Furthermore, the project
will demonstrate methods of how certified sustaiedbrests and multiple-use management
cooperate with governmental and private goals twigde the greatest values to landowners
and the public.

2 PROBLEM SIGNIFICANCE

Approximately 57 million acres, or approximately f8rcent of private forests, are owned
currently by these investment organizations (He@08). These owners and their
management strategies present a good opportunityring ecosystem service markets to
scale, because they are already in the businesatafal capital asset management. As a
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result, these services as goods could allow for ardy asset diversification, but also
additional revenue streams and value-added praducts

At this time, most of the management of TIMOs arel® focus on developing and
managing timber and the investment value of th@gnty. The immaturity and uncertainty of
ecosystem markets, not to mention the capital invest and risks, have limited large
landowners from participating on the scale thatld@wpport and sustain long-term market
growth and development. However, many landowneve Btated a willingness to examine or
participate in these emerging markets (Waage 2B80dges et al. 2010). One perception is
that the management of these services may cowifiictor encumber traditional management.
Another is administrative and transaction costs matyveigh benefits in application or the
marketing of services, particularly on small pascelhese are certainly valid and true
concerns, yet with the efforts being made to brivagkets to life, the overlap of management
potential, and the increasing scarcity of the egiolgoods, now could be an excellent time to
introduce this management to the strategies oetbeganizations (Ahn et al. 2002, Binkley et
al. 2006, Sohngen - Brown 2006, Alig 2007, Fernlt2il@7).

The supply of forest ecosystem services is pagrtudifficult to assess on small parcels
of privately owned land. Not surprisingly, priorsearch has revealed that property rights
deter private landowner participation in ecosystaanagement schemes (Rickenbach et al.
1998). Even though private industrial forest landeve may focus their management on
timber products for which markets exist, recentdss have shown that a majority of private
forest landowners (PFLs) in the United States aterésted in non-timber benefits such as
aesthetic enjoyment, privacy, closeness to naiiar(er et al. 1991; Butler — Leatherberry
2006). As current ownership surveys reveal, PFL em@imay value non-timber goods and
services more than economic returns from timberdgects. However, intergenerational
transfer of forest assets and increasing demandraf lands for urban development may
result in ineffective management or loss of foasdl in the long run (Best 2004).

3 DECISION SUPPORT MODEL DEVELOPMENT

The final product of the project will be a web-bdsystem to assess a range of ecosystem
services and markets on hardwood forests in théheou Appalachians, and the potential
value of these services under various manageméetnalives. The results will allow
managers and landowners a cost-effective methasdess their management options with
minimal data collection, and identify potential ieis or those services requiring additional
information and management.

The site at which the data needed to develop thehased model will be collected is the
University of Tennessee Forest Resources AgResearttEducation Center in Oak Ridge,
Tennessee. This property is comprised of 2,260sa2%&0 of which are designated as the UT
Arboretum. The property is certified as an Americaree Farm, with its most recent
recertification occurring in 2012. The property sts predominantly of mixed mesophytic
hardwoods, and is used for a wide range of resganajkcts related to forestry and wildlife,
as well as a number of other topics. In additiortie research and education focus, the
property is managed as a working forest, with &ctiimber and wildlife management
programs and serves as an important recreatiotal fer residents of Oak Ridge and
surrounding communities. The combined landscapggete¢ive, ecosystem services, and
market data collected at this site will be usedidentify, value, and model critical
management variables, such as cover type, sloptopodbiomass, and others. This will then
allow for predictive models to be used in managdnwatuation and decision-making on
other comparable landscapes at local and regiewnald.
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Table 1provides the process by which the decision suppodel will be developed. The
first phase will entail building a geo-spatial dziae for the project area from publicly
available sources including aerial photographsitaliglevation models, soil surveys, census
data, tax assessment information, and hydrologe flam several sources (National Wetland
Inventory, National Hydrography Dataset, Nationadtéf Information System). The next task
will require developing inventory protocols for tkariables of primary interest in the area —
timber, carbon storage, geomorphic data, and seleetosystem service markets. Specific
data to be collected in the inventories, which vatinsist of securing the information
electronically in some cases and field data cobtlecin others, include regional data for
temperature and rainfall; geomorphic variables udirlg percent slope, altitude and
operability; hydrologic information on wetlands ampeérennial and intermittent streams;
transportation networks; population and select dgaghic variables; land use; management
constraints; and conservation variables such derlusor cultural features, recreation areas,
public lands, and unique ecosystems or communiesgnificant effort will be expended in
conducting a field inventory of the forested standsdetermine timber volumes, carbon
sequestration potential, and total biomass - ab alequired for carbon sequestration
programs. This will include tree species, produasses and volumes, carbon, total biomass
(above and below ground), and growth.

Phase 2 will involve compiling and valuing potehegzosystem service markets in the
region. This will include identifying existing magts in the area and will encompass a wide
range of provisioning, regulating, and cultural ®ciem services. Locally, these will be
concentrated primarily on timber, carbon, watershaddiversity and recreation markets.
After the markets have been identified, pricestifier various services will be estimated based
on comparable sales in existing markets as welbages derived from other approaches such
as income capitalization. In addition to existingces, information will be developed
regarding market specifications (units, requirersesuitability variables, and current and
projected demand) as well as the risks — markegsipal, and regulatory.

The third phase will entail analyzing the combioatiof geospatial data and local
ecosystem markets to determine a suitable modéhmak-based project viability. This will be
accomplished through various model analysis incgdinear regression. Furthermore, by
estimating the total economic and market value®dasted with the various ecosystem
services for the area, identifying the relationshiyjgtween the physical data and individual
ecosystem service levels, a market suitability xnaled comparative valuation model will be
created to apply to alternative management scenario

Lastly, this project research will be promoted toga&ge public and corporate
involvement. This will include web presences, sbriadia, topical posts, organizational and
academic presentations, and direct landowner engage all including SEO, keyword, and
media optimization strategies. This outreach wi#l &chieved through an active public
relations and marketing campaign, but also throdglect liaisons, training, and web
interfaces tapping and maximizing information teaogies. Additionally, one intended
product from the research results is a decisiohftwdandowners and managers for analyzing
ecosystem markets. A unique component of the pragche ‘for-profit’ partnership,
necessitating that outcomes include original préglgicat are relatable and carried into the
public/private marketplace.
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Table 1. Summary of Tennessee Natural Capital Project (Tat@Gap)

Project Goals Actions Tangible Outcomes

Build geo-spatial database Forest inventory of project area includingCombined geo-
for project area timber and carbon resources spatial database
« Geomorphologic analysis
- Gather open-source data relevant to land-
based natural capital

Compile and value local Research and market analysis of existingList of local and

ecosystem markets and potential ecosystem markets regional ecosystem
- Establish price estimates markets along with
price estimates
Analyze combination of « Apply statistical methods for determining Functional model for
geospatial database and local relational factors of ecosystem services ecosystem markets
ecosystem markets to and landscape variables necessary for engagement.

determine suitable model for market scalability.
land-based project viability

Provide and promote - Provide services for landscape analysis List of services and
functional model and ecosystem market suitability analysismethods for
application.
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New Trendsin Public Opinion on Forestry in Japan

Ryoko ISHIZAKI

Forestry and Forest Products Research Institutanla

From a previous analysis of the results from teblipuopinion polls conducted by the
Japanese Cabinet Office since 1976, the followiogworthy new trends in public opinion
relating to forestry have been observed in the 20QD) the emergence of new types of
advocates for wood production, (2) the increas¢hennumber of people who believe that
forestry management practices that are not ecomdimiefficient and profitable should not be
pursued, and (3) the emergence of a ‘reverse grafer for forestry, in which urban residents
tend to believe that wood production is an impdrtarestry service and also that they see the
protection of the livelihoods of mountain villagexs more important than rural residents do.
This study investigates the background and natf@irthese changes in public opinion on
forestry in Japan and discusses their possibleaentie on forest management.
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Natural Resource Enterprises: Payments to Landowner
for Ecosystem Services from Forests and their
Management in the USA

W. Daryl bNES

Department of Wildlife, Fisheries and Aquacultuvlississippi State University, MS, USA

Abstract — Mississippi landowners were found to diversify inws from forests through fee-access
outdoor recreation, including hunting, angling, dlife watching, and other nature-based activities
(Jones et al. 2005). The Natural Resource EnteprieéNRE) Program at Mississippi State
University educates private landowners, resourceneigs, and local communities about
recreational enterprises, conservation, and integraof these activities with sustainable forestry
through educational workshops. Since 2005, we lsanelucted 70 landowner workshops in 10 U.S.
states and Sweden and trained over 4,000 landowards community leaders in outdoor
recreational business development and conservatiactices At events, participants learn how to
start NRE businesses and ways to implement forastagement and land and water conservation on
their properties. Survey results revealed thatppogramming has initiated over 1,000 new outdoor
recreational businesses on an estimated 1.2 millieatares of forest and agricultural lands,
generating over $14 million in additional incomesfamily farms in the U.SNRE development on
rural lands benefits landowners and local commesithrough promoting payments for ecosystem
services supported by sustainable forests.

1 INTRODUCTION

Ecosystem services can be defined as the directnainect contributions of ecosystems to
human well-being (2). These services support husnavival and life qualities in a number of
ways. Ecosystem services can be categorized ingoomary types, including provisioning,
regulating, habitat, and cultural services. Prawisig services are products from ecosystems
such as food, water, wood, fiber, genetic, and oiedi attributes. While regulating services
are benefits to society from ecosystems includimgate regulation, natural hazard regulation
(i.e., coastal zone protection from hurricanes Itegufrom coastal wetlands, water quality
and quantity from watersheds, waste managementeavidonmental benefits to agriculture
(pest control and pollination)). Habitat servicefer to wildlife and fisheries habitats within
ecosystems that enhance biodiversity of speciesgametic variability among individual
species. Lastly, cultural services are societaéfbiesnderived from healthy ecosystems such as
spiritual and religious enrichment, scholarly ehment, outdoor recreation, and aesthetic
values of the environment. Natural resource comsiery, stewardship, and wise-use land
management practices can provide these ecosystenteseto society particularly when
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commercial and private landowners are given economcentives to manage lands in
environmentally-friendly ways.

Outdoor recreation, including recreational huntirajgling, wildlife watching, and
ecotourism is one avenue that incentivizes natesaurce conservation and sustainable land-
use practices on private lands in the U.S. whileviging ecosystems services benefitting
society at large. Demand for quality outdoor rettosais popular throughout the world. U.S
citizens (87.5 million) spent over $145 billion @J.dollars) on wildlife-related recreation in
2012 (5). Past research found that revenues cetleict 1998 from fee hunting on private
lands in Mississippi ranged from $2,964 to $5,2%% average per landowner or $7.50-
$14.28/ha, depending upon the region of the stetduated.Net revenues averaged from
$1,539 to $3,244 per landowner or $3.95 to $9.668) During 2005-2008, outdoor
recreation increased Mississippi rural propertyugalby 52% or $1,615/ha and those tracts
that were leased for recreational hunting averagest $61/ha (6). Property characteristics
that influenced sales price were hectares of bd#iodh hardwood forests, pine-hardwood
forests, and agricultural lands that were managdxenefit wildlife. Expenditures for outdoor
recreation (hunting, angling, wildlife watching, ree trail riding, and etc.) produced $2.7
billion in economic impact to Mississippi in 20081)( Despite the economic and
environmental benefits of fee-access outdoor réorgaonly 10-14% of Mississippi non-
industrial, private landowners participated in #daisinesses on their properties in 2005
(3) primarily due to concerns in accident liabiliand incompatibility with traditional
agricultural and forestry land uses. Similar tremisevenues and land values associated
with fee-access wildlife and fisheries recreati@vér been documented in other southern
U.S. states (8, 9).

Marginal lands, such as agricultural field bordesgtlands and wetland forests, and
riparian corridors along watersheds, are oftenatiff to farm or manage for timber due to
flooding problems or regulatory restrictions (7)owkver, these properties are ideal for
conserving wildlife and fisheries habitat and canréadily enrolled in fee-access recreational
businesses and governmental cost-share assistangeams. Revenues from fee-access
recreation on private lands were substantially tgrean forested and managed agricultural
lands, particularly bottomland hardwoods and fa@siparian buffers along watersheds. This
finding reveals that forest landowners can generefeme from conservation and restoration
of lands that were marginal for agriculture or depenent (3, 6) while providing associated
ecosystem services from these lands that benefil End regional communities. This study
also revealed that fee-access recreation and feildiibitat conservation with the latter being
promoted by governmental cost-share assistancegmsgwere compatible with agriculture
and forestry, thereby providing additional inceatio landowners to diversify enterprises on
their properties while encouraging land and waberservation.

Natural resource enterprises may include outdotivites, wildlife-related recreation,
and associated amenities such as hunting, angliitdljfe watching, agritainment or farm
tours, horse trail riding, and rural bed and braskhccommodations. Establishing these types
of enterprises on family farms and forests provigeiltiple benefits including the
diversification of income streams, land ownerskdfention, conservation and stewardship of
the land, improved watershed integrity, reducedulegry measures for environmental
protection (state and federal wetland regulatogtqmtion programs), and sustainable rural
development (3, 6).
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2 NATURAL RESOURCE ENTERPRISES PROGRAM

The Natural Resource Enterprises Program (NRE)w.naturalresources.msstate.pavas
established in the Department of Wildlife, Fishsri@and Aquaculture and Cooperative
Extension Service at Mississippi State Universdyetiucate rural landowners in the U.S.
about fee-access recreational business developmidliife and fish habitat management on
farm and forest lands, and compatible land-usetipesc Historically in the U.S., educational
materials for natural resource enterprise developnteough available, have been difficult to
locate. As a result, landowners may not be awar&amhing opportunities and resources
available. Working with program partners, we hawevedoped educational workshops,
demonstrations, and resources to inform landowrsggency professionals, and community
leaders about enterprise opportunities, wildlifeitee management, and sustainable land uses
on private lands. The NRE Program partners wittefaldresource agencies and state land
grant universities, farm bureaus and agricultuade organizations, U.S. state agencies, non-
governmental organizations, and private-sector dirfPartners are actively trained in NRE
and land management approaches and participaterikskops. Through these partnerships,
we offer on-the-ground educational demonstratiomsl avorkshops to assist private
landowners in outdoor recreational business devedop and conservation practices on their
lands to enhance natural resources, including ¥él@ind fish and their associated habitats,
located on the farm.

3 WORKSHOP PROGRAMMING

NRE workshops provide landowner participants witle topportunity to learn from and
interact with resource and agency professionalseaisling operators of outdoor recreational
businesses. We conduct workshops on propertiesitbah agricultural or forestry production
and that also support a fee-access outdoor reanehgnterprise.

During workshops, participants are given learnixgegiences including instructional
lectures from resource professionals and field scam properties supporting a fee-access
recreational business. During the lecture sessigpsakers from universities, resource
agencies, and organizations discuss topics, sucbvasue potential of outdoor recreational
enterprises, business planning and management,degsiderations and liability reduction,
governmental cost-share assistance, and habitatgaarent considerations on the farm.

Workshop participants tour host properties duringeraoon sessions to observe
enterprise operations and wildlife and fisheriesnaggement integrated with agriculture and
forestry. Each workshop attendee receives edu@tioaterials about enterprise operations,
business management and marketing, liability redocwildlife and fisheries management,
cost-share assistance programs, and other toprtisge to establishing and managing an
enterprise.

4 PARTICIPATION

Workshops have been well received by past landoanérresource agency participants. From
2005 and 2014, the NRE Program and partners handucted over 70 landowner workshops
and demonstrations in 10 U.S. states, includingb#isa, Arkansas, Indiana, Louisiana,
Michigan, Minnesota, Mississippi, Oregon, Southdliaa, and Tennessee. Attendance at these
events has been exceptional with nearly 4,000 ggaatits, including an estimated
3,500 landowners with landholdings located in tBdULS. states. The program participated in a
conference and series of workshops sponsored bgsLuniversity (Dr. Marie Appelstrand) and

IUFRO Symposium 2014, Sopron, Hungary



98 Jones, W.D.

Swedish Forest Agency to promote fee-access outthmpeational enterprises within local
communities in central Sweden.

To evaluate impacts from workshops conducted wiikiape landowners, participants
were mailed a comprehensive survey entithédtural Resource Enterprises Landowner
Surveythat requested information about land-use pragtil®RE businesses and conservation
that have been implemented on farms since resptsxdéiended a workshop, and additional
information required to manage their propertiese Thllman method of survey design and
administration was used in construction and maiihthe questionnaire to landowners (1).

5 RESULTS

In June 2013, questionnaires were mailed to atesndé past NRE workshops from 2011 to
present. Respondents to this questionnaire mailiege pooled with respondents from the
survey mailing conducted in 2011 to landowners attended workshops from 2008-2011.
The survey was divided between sections with qoestrelated to landownership, cost-share
program participation, types of NRE’s initiated pivate lands and revenues collected from
new business start-ups, informational needs on lamghagement, and respondent
demographics. Overall, the questionnaire respoatewas 34%, yielding an N size of 514
landowners (pooled from an estimated 30 workshey®) owned lands in 16 U.S. states.

Respondents utilized the NRE website assertivatypaimarily sought information about
wildlife management on their properties, busines®urces for establishing an NRE business,
and to see when upcoming events were being offesedhe program. Other methods
preferred for learning about NRE establishment ddion to attending workshops was
watching videos (75% viewed or were interested) asidg our resource binder provided to
attendees (65% of respondents). Resource mat#ratisvere primarily sought were wildlife
management (82%), timber management (80%), legakss (76%), wildlife supplemental
plantings (74%), agritainment enterprises (63%§g fnting (62%), and NRE business
planning (62%).

Most workshop attendees were landowners (91%) addtte following land uses on their
properties: agriculture (78%), forestry (63%), peed recreation on property (61%), fee-access
recreational businesses (22%), and vegetable pgrodudor sale (18%). In terms of
landownership, respondents (n=462) owned 220 lesctar average. Land covers on properties
owned were primarily forested (averaged 148 hest@spondent) followed by agriculture
(79 hectares) and other lands such as fallow fistadkwetlands (41 hectares). Agricultural area
were distributed as row crops (averaged 79 hegigpasture (26 hectares on average), and
aquaculture ponds (5 hectares on average). Forkzstdd were broken out as predominately
planted pines and bottomland hardwood forest, 7éales and 59 hectares on average,
respectively. Mixed pine hardwood forests averagfedhectares followed by upland hardwoods
(39 hectares), natural pine (20 hectares) and tigdenvested cutover tracts averaged 14 hectares
on average. Other lands owned by respondents temhsiswetlands and flooded fields (averaged
10 hectares), food plots for wildlife, roads, aights of way (averaged 8 hectares), and fishing
ponds (averaged 3 hectares).

Conservation practices were implemented by respied@=328) on an aggregate
5,856 hectares representing about 50 hectaresaoer feported. Diverse practices were
reported by respondents on their properties antided mowing (56% of respondents),
wildlife plantings (50%), herbicide application @3, disking (34%), use of prescribed fire
(30%), and forest management (29%). In terms ofseoation practices information
requested, respondents reported wildlife plantilgsbicide application, pond management,
forest thinning, and prescribed burning were thgexis most sought after. Over one-half of
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respondents reported that they had requested assstfrom extension staffs, agency
biologists, or other land management experts tdadmpnt conservation on their properties.

Nearly one-half of respondents reported that trey Ilands enrolled in Farm Bill cost-share
conservation programs and averaged $7,146 in antmatact payments, accounting for
payments in excess of $1.25 million U.S. dollarsnggrvation Reserve Program was the most
popular program with 97 landowners reporting pguditon on 82 hectares on average per farm.
Wetlands Reserve Program had 29 farmers partiegoatith an average of 57 hectares enrolled,
followed by Wildlife Habitat Incentives Program wi2 participants averaging 19 hectares
enrolled and Environmental Quality Incentives Paogr with 49 landowners averaging
15 hectares enrolled.

One hundred and sixty-four respondents (30%) regariitiating an NRE business on their
lands in 2011-2013 with 46 landowners establistiingting leases, 40 fee hunting operations,
and 30 landowners starting fishing or agritainmesiues. On average, landowners committed
329 hectares from their farms and forests to tes#oor recreational businesses, totaling over
54,000 hectares among all respondents. In terinsrding species featured on lands, white-tailed
deer (n=101) and wild turkey (n=62) were the magiytar game species, followed by squirrel
species, waterfowl, mourning dove, and rabbit. loaviters starting NRE businesses collected on
average $13,851 per farm, totaling nearly $2.3ionilin aggregate cash flows from NRE'’s
initiated (Table 1) Inferring these averages to the total numberantidwners attending past
workshops, an upper limit of new NRE business -sfast would equal 1,050 new NRE’s
established on an estimated 1.2 million hectarésrest and agricultural lands, accounting for an
aggregate cash flow of $14.5 million U.S. dolla@serall, respondents (69%) reported that
revenues met their income expectations. When askgdandowners initiated these operations,
most reported it was due to income potential froRENousinesses (96%) along with interest in
land conservation management, recreational potemtitheir lands, to improve wildlife and fish
on their property, and for personal hobby and engt.

Lastly, most respondents did not have a business fof their NRE and needed help in
drafting such a document. Most of their businessaruers to their NRE’s were adult hunters,
families, and out-of-town guests through word ofutoapproaches. In terms of future NRE
programming, respondents favored workshops and wers interested in taking advanced
training seminars in NRE establishment which wenfiMost respondents were male (63%),
older than 56 years of age, over 90% Caucasiategelgraduates, and slightly more than
half lived on the property reported in the survey.

Table 1: Expected income of landowner responderas fnatural resource enterprises
developed on their properties in the U.S. from 208 3.

Expected income from Number of responses Percentage (%) of
enterprise development (n=164) total responses
$0 — $1,000 76 46
$1,000 — $10,000 47 29
$10,001 — $25,000 17 10
$25,001 — $50,000 13 8
$50,001 — $75,000 6 4
$75,001 - $100,000 1 1
$125,001 - $150,000 1 1
Over $150,000 3 2
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6 CONCLUSION

Past research has shown that private landownens additional revenues from their
properties through fee-access outdoor recreatimmihesses. As a result, we have developed
workshops to educate private landowners about ¢eess outdoor recreational enterprise
development and integrated conservation practigestheir properties. Survey findings
revealed that workshop participants believed they had become more knowledgeable about
enterprise operations and associated land managear&h had implemented outdoor
recreational businesses and associated consenatidheir properties. Landowners earned
income from these businesses and earnings metiargil@xpectations.

Multi-state stakeholder collaboration among landngruniversities, federal and state
resource agencies, conservation and agricultidétorganizations, and private-sector groups
has been vital in the design and implementationoofiprehensive outreach programming to
attract and educate forest landowners and agrrallfproducers at workshop events in the
u.S.

Outreach programming promoting fee-access recreaia conservation on privately-
owned U.S. lands can benefit landowners and locahneunities through sustainable
economic development, environmental conservatiod,land stewardship and retention. It is
believed that this hands-on approach of particiyateaching, marketing, and information
dissemination through workshop programming is ¢iffecat delivering quality information to
landowners in rural America who often times havidailty in acquiring knowledge and
skills. In this fashion, we can assist landownearsrural landscapes to diversify family
incomes on their lands while enhancing land anceweabnservation, thereby strengthening
local economies and providing ecosystem servicdsgaality outdoor recreation on the U.S.
land base that might not otherwise be provideddéntives were not present.
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Evaluation of the Adoption of Commercial Forestry by
Smallholder Farmersin Kenya

Benson KiNYI  — Rose KRERA

Tree Biotechnology Programme Trust, Kenya

A sample size of 380 farmers was fixed, who weezteld randomly from 6 locations in
Kenya under stratified random sampling techniquagsess the impact of tree growing on
farmlands. The objective was to investigate theustaf tree growers in selected parts of
Kenya. The information collected through the questaire was analyzed statistically. The
most dominant tree on the farm was Eucalyptus spetith an average of 101 trees per farm
and Grevillea robusta with an average of 62 tremsfgrm. The tree species sold by most
farmers was Eucalyptus. Central with 10399, had lighest number of tree growers
compared to other locations followed by Rift valléyat produced a mean total of 8488 trees.
Kajiado and Kitale had the least number of treesvgrrecording 6003 and 5809 respectively.
Western (7909), coast (6279) and eastern (790@titots had moderate numbers of trees
compared to other locations.

All the sampled locations indicated that most ye@mvers had planted trees ranging from
1-10000 in number. Also the number of those plgntimore than >40000 trees in all
locations were very few. 84% of the farmers intewed indicated that they grow trees
mainly for electricity transmission poles while 3%fthe respondents revealed growing trees
for saw timber production. Others (13%) indicatedhtave engaged in multipurpose use
(firewood, charcoal, electric poles). There isredir relationship between the number of trees
planted and the size of the farms in coast andemestowever rift valley and Kitale there is
no closer relationship between the size of the famd the number of trees planted. The
percentage number of trees harvested at betweeryr8-fvas highest in central location
(76.7%) compared to Kitale that had recorded on.5886ording to the study, it is estimated
that most of these farmers came to know about tbepgcts of commercial tree growing
through a neighbors (51.7%), and word of moutmfige(21.7%), while others knew through
informed sources such as the media (12.9%).

Farmers are not willing to invest in tree growimg €ommercial purposes due to market
uncertainties and lack of sufficient information marketing. 47.40% of the total respondents
indicated they lack market while 52.60% revealed #asiness of accessing market. To
resolve these problems necessary steps shoulkée itatime. It is evident from the study
that farmers are willing and able to plant a wideiety of tree species, when their direct
benefits are made clear.

" Corresponding author: bkanyi@tree-biotech.com
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Stand | mprovement in Family Forests:
the Role of Beliefs, Attitudes and Social Pressure

Heimo KARPPINEN — Sami BERGHALL

Department of Forest Sciences, University of HéisiRinland;

Forest owners’ beliefs, attitudes, norm pressurk@erceived controlling factors concerning
stand improvement (Sl) intentions were studied gigtinnish survey data (n= 2116). The
Theory of Planned Behaviour (TPB) was applied astied by estimating structural equation
models. TPB theory appeared to be a good fit. Stilbge norm was the most important
explaining factor and attitudes had smaller exphgirpower. Perceived behavioural control
had an inhibiting influence on Sl. Female ownengéntions were more influenced by norm
pressure than the male persons’ intentions. Inythungest and oldest age cohorts the norm
pressure was clearly the most dominant explaireagof. The more urban was the residential
area of the forest owner, the more important wasnibrm pressure from outside. From the
policy point of view, this responsiveness and neégbrofessional advice of the younger,
“new”, urban and female forest owners is worth mgtithe most important referent was the
extension personnel of the local forest managemEstciation.

attitude/ belief, family forest / social norm / SEM model / stand improvement
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Small Scale Forest Landowner Risk Perceptions and
Social Acceptability of Forest Management Approachesto
Address|nvasive Forest Pests

Jessica E. EaHY® — Crista SraUB®

& University of Maine, USA
® Unity College, USA

Small-scale forest landowners increasingly needdapt to changing conditions, including
responding to invasive forest pests. In the nortidew England region of the United States,
landowners face threats from two forest pests: Asan Longhorned Beetle (ALB,
Anoplophora glabripennis) and Emerald Ash Borer (EABgrilus planipennisi). Our study
examined landowner risk perceptions and social @abdity of forest management
approaches to these invasive forest pests witlpeesentative sample (mail survey with a
response rate of ~50%) from three states (Maingy Nampshire, and Vermont). We found
that only awareness of forest pests was relatatskoperceptions. However, forest values,
landowner rights, and place attachment all infleehdandowner preferences for forest
management and policy responses. Natural resousteagers, policy makers and others
desiring engage small-scale forest landowners raffeetively to respond to invasive forest
pests can use our findings. Ultimate, this reseanthhelp landowners and others manage
long-term risks in forestry and lead to greatetanability.
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Is Efficiency a Sign for Professionalization?
Analysis of FOAs in Slovenia Using DEA Method

Vasja LEBANY — UlriChVSZHRAMLb — Lidija ZADNIK STIRN? — Janez IRC® —
Spela Pezdevsek MMovrH?

2 Department of Forestry and Renewable Forest RessuBiotechnical Faculty,
University of Ljubljana, Ljubljana, Slovenia,
® Chair of Forest and Environmental Policy, Facokynvironmental and Natural Resources, Albert Ligdw
University, Freiburg, Germany

Abstract — As one of post-socialist countries, Slovenia fe®d many problems in the last decades,
resulting in insufficient management of privatedsis. Due to restitution the share of privately esvn
forests is still increasing and exceeds 75%. Fdbeaber Associations (FOAS) have been established
in order to reduce some negative effects that ssaalle private ownership has on forest management.
Today, after thirteen years of active cooperatsmme FOAs seem to have grown out of their infancy
and the question of professionalization has becamienportant issue in forestry discourse. Thistud
evaluates the efficiency of FOAs using Data Envelept Analysis. Two different models were
constructed based on inputs (e.g. number of newbeesrper year, number of steering committees)
and outputs (e.g. number of realized activitiesgth of constructed forest roads). The resultsakve
that different levels of efficiency exist among FOM Slovenia, thus identifying preconditions for
professionalization of work. This study can consedly be perceived as an attempt to improve
private forest management through FOAs.

private forest management / forest owner associatis / efficiency / data envelopment analysis
(DEA) / Slovenia

1 INTRODUCTION

Since the early 1990s, many European countries (&egtral, South-Eastern and Eastern)
have been experiencing enormous changes in themoeac, political and social life, which
has also affected the forestry sector (FAO 200@ge&nspeck et al. 2004). During the
transition process from a planned to a market eogr@nd to democracy Slovenia started the
process of land restitution and privatization. Tyl this processes, the ownership rights of
state forest land have shifted to private individudlany of the new private forest owners
who emerged are small forest owners (Weiss et Gl12Pwith little or no knowledge or
experience of forest management. Moreover, Ziegaspet al. (2004) showed that
motivational factors of many owners are shiftingpnfr economic towards social and
ecological.

" Corresponding authovasja.leban@gmail.coivecna pot 83, 1000 Ljubljana, Slovenia
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In Slovenia 75% of forests are privately owned (Z@813). Private forest
management is far from optimal and is the resulaadiverse ownership and property
structure. This diversity is displayed in a largember of private forest owners (around
314.000) and co-owners (around 489.000), smallstopgoperty (on average less than
3 ha) and large fragmentation (3 plots on averdgBeydevsek Malovrh et al. 2010, ZGS
2013). The effects of such ownership and propetriycture are for example reflected in
insufficient exploitation of natural resources, dsing economic value of forests, lower
exploitation of financial funds for investments almlv value and marketing of timber
(Mori et al. 2006).

Providing the owners with a fresh incentive forestr management is therefore one of
the key issues. The solution lies in the activitielsited to encouraging cooperation among
forest owners. Therefore, FOAs have been recognametan appropriate instrument to
achieve better results in forest management” (ResdeMalovrh 2009, p. 391), and are
potentially an effective means for addressing tbastraints and challenges faced by
small-scale forest owners (Hagglund 2008, Weisd.e€2012, Kittredge 2005).

In Slovenia cooperation of private forest ownersstil developing. The first FOA
(FOA Mirenske doline) was established in 2001 (ReZék Malovrh 2010). Today, less
than one percent of all forest owners in Slovem@members of 23 FOAs (Mori 2013).
All FOAs are members of the Slovenian umbrella argation at the national level — the
Federation of forest owners’ organisations. Theaion in the field of cooperation is
improving annually and FOAs are becoming one of ¢laqeal and relevant stakeholder
groups in the Slovenian forest policy arena. Furtt@e, hints to encourage FOAs
professionalization have already been indicatetthoalgh only one FOA member recently
(in 2012) decided to establish a forest cooperatweri 2012, Valentar 2012). Therefore,
the aim of our paper was to find out, using Dataétopment Analysis (hereafter DEA),
the efficiency of FOAs in Slovenia from the techalieconomic and social-educational
points of view.

2 METHODOLOGY

2.1 Data Envelopment Analysis (DEA)

Taking into consideration multiple inputs and outpaf FOAs, the DEA method has been
applied for determining the efficiency of FOAs. Theethod was developed in 1978 by
Charnes, Cooper and Rhodes with the intent to ev@leducational public programs of
the U.S. federal government (Charnes et al. 197Bg DEA method is based on linear
programming which calculates the optimal (i.e. mmom or maximum) value of the
objective function of Decision Making Units (hertaf DMU) subject to linear equality
and linear inequality constraints (Charnes et @¥.8, Huguenin 2013).

The model assumes constant returns to scale (GRSglternative name for CRS model
is CCR model (Huguenin 2013). We supposed thaetheen differentDMUy, k=1, ..., n
where everyDMUy, needsm different inputsi, i= 1, ..., m in order to produce different
outputsr, r=1, ..., s PreciselyDMUy needs« units of inputi to producey,x units of output.
For both,xx andyx we supposed to be non-negative and every sibylely has at least one
positive input or output.

However, in DEA the efficiency of an individu@®MUy (64 is represented by the
maximum ratio of the weighted sum of inputs andgheed sum of outputs (1) subject to
linear inequality (2) for alDMU;, j=1, ..., n,and non-negative values of weightsandv; (3):
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=1 Up Ve |
max 30, (uv) =71 G, (1)
=y ViXiy
subject to:
Ti=q UpVyj _ . .
/EEL:.';I:; =1 J = L-m (2)
Uty =0 r = 1,..,5 i=1,...m 3)

Furthermore, there are two linear programming n®dedilable: (a) input-oriented, aiming
at maximizing the objective function of outputs lwitonstant levels of inputs, and (b) output-
oriented, where inputs are minimized while outpotsintain the same values. Due to the
discretionary character of outputs and feasibiiityeffect outputs’ values, the output-oriented
model has been chosen in this analysis. The ootpnted primal linear program consists of the
objective function which minimizes the sum of irp(#), anch+1 constraints (5), (6):

min©1 (= Z )] @

subject to:
m L
vy - UrYVrj 20 f=1..m (5)
=1 “Zi
UpVee = 1; (6)
=1
Up, gy =0 r=1..,5 i=1,..,m (7)

Due to practical reasons it is more common to udead linear program which is derived
from the primal linear program ((4), (5), (6), (70Johnes 2004). Besides fewer constraints in
the dual model, i.em+s constraints andh variables, the dual linear program allows to
calculate lambda valueg (veight3. DMU; with non-zero lambda values are recognized as
units of an efficiency reference set (Sherman — Z006, Cooper et al. 2000). The output-
oriented dual linear program maximizes the efficief individual DMU 6 (8), where the
weighted sum of outputs 8MU;, j=1, ..., n is equal or bigger than the weighted sum of dstpu
of analysedMU (9), the weighted sum @MU, j=1, ..., n is equal or lower than the weighted
sum of inputs of analysdaMU (10), while, values are equal or bigger than zero (11):

max ] 8, (8)
subject to:
By vy — Z Aivyi S0 r=1,..,s (9)
j=1
Zﬁ.jr-_‘_- £ Xy =1, .., m (10)
=1
Aj = 0; j=1,..n (11)

Relative efficiency of individuaDMUy is calculated subject to the efficiencies of all
other DMU; (Shiba 1997). DMUs with efficiency outcome 1 arbedied as efficient, while
other DMUs with efficiency outcome less than 1 latgelled as inefficient DMU'’s relative to
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other DMUs in the set. Inefficient DMUs have thdeptial to increase the level of outputs
with lesser inputs (Sherman — Zhu 2006). Furtheemiorefficient DMUs can improve their
efficiency by either ‘imitating’ peers (i.e. refex@ units) assigned to each inefficient DMU or
in compliance with calculated target values (Coagieal. 2000, Huguenin 2013).

2.2 Input data — FOAs inputs and outputs

In this paper two models have been developed eflaxt the efficiency of fulfilling different
tasks related to improvement of forest managemedtstrengthening the educational and
social aspects of FOAs (DMU) (e.g. Shiba 1997, albit— Hanninen 1998, Sgi¢ et al.
2009). Each FOA has listed different tasks in st&tui.e. member’'s consulting, education
and informing, joint timber marketing, joint purchag of labour and protective equipment)
which support members to achieve their goals réltdeforest management. On the basis of
FOAs’ tasks two models with corresponding inputsl autputs have been designed. The
models have been named the technical-economic nandethe socio-educational model. The
choice of inputs and outputs for each model hagqatd@o be a critical step and the most time
consuming process of model building (e.g. Shibar1%Gitala — Hanninen 1998, Spoé et al.
2009). After literature review, potential inputsdaoutputs for the analysis have been selected
and discussed with the representatives of FOAsbBtir models, a final version of inputs and
outputs has been generated in consensus with phesentatives. Accordingly, the input and
outputs considered in these models are presenteabie 1.

Table 1. Input and output data selected for edficy measurement

Technical-economic model Socio-educational model
_Inputs Outputs - Inputs Outputs
> c (=] = >
[J] o < N @© ) - I o
T 29/~ £ 5 @& 9= 5 8. £
65— -5 SC » 358 5-88 88553
oL oN TN ST 8 5SS 02 €8 «E c0 55
29 S8c| 83 £0 E= £5 28 o€ 25 SE €5
EE 9%/ 29 85 85 58 EE EE B8 85 S8
CO o5& -2 5 6T €2 506/ ET © 670
O= 9@ €EC 2 0@ OE o= 02 2E o< o©E
T © o S0 B¥5 Q- 05 «® o= == 9o Qo=
=325 or 90 L 5 3 T L € €L
DMU Name (FOAs) 25 w33 88 z3z8z5z5L,8> =8
FOA LipniSke doline 31 29 0 0 1 4 31 7 3 5 4
FOA Luie 1 83 O 0 0 3 1 10 3 2 3
FOA ob reki Krki 97 12| O 14 1 6 9,7 13 4 3 6
FOA E’od Gorjanci 10 18 0 0 0 4 10 5 5 4 4
FOA SaleSke doline 31,5 1,1| 17 0 0 5 315 5 4 7 5
FOA Sopota-Lasko 1 1 22 6 2 7 1 6 9 10 7
FOA Tisa Satava 34 24| 10,7 O 0 4 3,4 11 2 2 4
FOA v olzini Metlika 74 14| 12 0 3 6 7,4 13 7 5 6
FOA Vrhe Vremsica 84 12, O 2 1 6 8,4 11 8 7 6
FOA Tisa Domzale 19 0,7 52 0 1 5 19 3 9 0O 5
FOA ~ob Kolpi inl 551 64l 41 54 5 7 | 281 13 | 14
Lahinji
FOA Gorenjske 40,3 05| O 0 0 4 40,3 5 10 3 4
FOA Mislinjske doline 17,1 0,5/800 1 0 6 17,1 2 7 5 6
FOA Pohorje Kozjak 15 o) O 0 0 4 15 3 3 4 4
FOA Mirenske doline 189 04| 5 5 0 6 189 5 10 5 6
FOA Gornji Grad 114 1 0 0 0 4 11,4 2 4 1 4
FOA Kupljenik 38 3,71 O 1,78 O 3 38 4 1 3 3
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In order to collect data for analysis a questiorenaas been designed and a survey of all
FOASs representatives (21 FOAs that were activedit?® has been conducted face-to-face or
via email. The survey was conducted in the secatl df 2013. The response rate was
exactly 81 %. According to the response rate ofsilneeys 17 FOASs, three different inputs
and six different outputs have been included inahalysigTable 1)

3 RESULTS AND DISCUSSION

Basic descriptive statistics of inputs and outpugsd in the analysis is presentedable 2.
Wide variations in both inputs in outputs are nedicle. Such variation implies that there are
big differences between conditions under whichvitlial FOAs operate. These differences
are not unexpected, since the sample involves@id~with different duration of operations
and involvement of forest professionals in steedogmittees.

Table 2. Descriptive statistics of variables use@EA models

Average dSet\./ Max Min

Inputs 11 Average number of new members per year(n) 15,1 1,71 40,3 1,0
12 Share of average income per memberin2012 (%) ,7 1 19 83 04

I3 Number of members of steering committee in 2002 6,9 40 130 2,0

Outputs O1 Amount of wood for auctions in 201230m 56,5 192,2 800,0 0,0

02 Length of newly constructed roads in 2012 (km) 31 2,1 6,0 0,0
03 Nur_nber of_Jomt purchasing of labour and pratect 0.8 14 50 0,0

equipment in 2012 (n)
O4 Number of different performed activities in 2qh2 49 1,3 7,0 3,0
O5 Total number of performed activities in 2012 (n) 6,1 35 140 1,0
06 I_\lumber of connections with other entities in201 41 24 100 00

(i.e. communities, NGOs) (n)

3.1 Basic information about FOA's

Based on survey results FOAs in Slovenia in 20k2draaverage of 113 members and they
had been active for 6 years. From the year of gshabent of individual FOA until 2012 the
number of members increased on average by 5,2 .timesther words, every FOA gained
15 new members each year. Furthermore, every phaavi FOA performed in 2012 an
average of 3 professional courses/trainings, 1 msxmu/field trip and 2 meetings for all
members. In total, more than 100 different acegtivere performed by all FOAs. The most
important activity, which is also included in FOAssatutes, is education and informing. In
addition, every FOA had on average 4 connectionis ether entities (i.e. local communities,
NGOs, other civil societies). Kittredge (2005), Riobach et al. (2006) and Weiss et al.
(2012) concluded that educating and informing a@ key advantages for members of FOAs.
In addition, educational and informing activitiegéther with networking with other entities
have been found as a beneficial factor to improR&¢§ efficiency in terms of social capital
(Adam — Rogevi¢ 2003).

Furthermore, on average 7 persons were membetsering committees per FOA. Usually
these ‘leaders’ are the most eager-to-work and tiigiat be labelled as charismatic leaders and
in most cases, having a crucial role (Weiss €2G2). Surprisingly, only 3 analysed FOAs had
built a network of common purchasers, while theamiig of members had one or several
individual commerce purchasers. Weiss et al. (2@4®)d out thajoint timber tradeis/was one
of the most important factors for the success oA&@ the Czech Republic. In terms of Olson’s
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(2002) Collective action theory similar servicesl attivities serve as an incentive for joining
FOAs and a potentially easy-to-achieve upgradprafiessionalization.

3.2 Relative efficiency of FOAs

In the second part of the study we have studiecttti@ency of FOAS’ operation in terms of
technical-economic and socio-educational aspeetsleT3 represents an aggregate of relative
efficiency’s results, some basic statistics and BEQgrresponding ranks. These total ranks
have been calculated on the basis of both CCRiefty ranks’ sum. The average CCR
efficiency of the technical-economic model of thelgsed FOAs stands at 57,5 %. In other
words, FOAs would on average achieve 42,5 % moneutsi with the same level of inputs in
order to become efficient. Since enhancing andeesing the economic power of private
forest owners is one of the main objectives of FGaksivities (Malovrh 2006), the technical-
economic model reflects activities aiming to inae#he economic power of individual forest
owners. Four FOAs have been efficient (FOA Miskejsloline, FOA Sopota, FOA Mirenske
doline and FOA ob Kolpi in Lahinji), while 13 FOAmve been recognized as inefficient.

Decision-makers should be concerned about thevelathigh share of inefficient units
below average — 69,2 % inefficient FOAs have adtuesfficiency below average. The least
efficient FOA scored as 11,6 % in efficiency (FOAMjenik). Moreover, due to a low share
of FOAs’ performing activities included in the médeOAs should consider improving these
activities in the future. It is now clear that wiphst little improvements (e.g. change of
number of members, extending some activities) dear wision these units could be ready for
professionalization.

Table 3. Relative CCR efficiency results and cqroesling ranks

Technical-economic| Socio-educational Total
model model rank

DMU name CCR Rank CCR Rank
FOA Mislinjske doline 1 1 1 1 1
FOA Sopota-Lasko 1 1 1 1 1
FOA Mirenske doline 1 1 0,836 4 3
FOA Tisa Domzale 0,638 6 1 1 4
FOA ob Kolpi in Lahinji 1 1 0,535 10 5
FOA Gornji Grad 0,457 10 0,836 4 6
FOA Pohorje Kozjak 0,554 9 0,619 6 7
FOA v olzini Metlika 0,808 5 0,358 13 8
FOA Vrhe Vremsica 0,616 7 0,433 12 9
FOA Saleske doline 0,389 13 0,614 7 10
FOA Gorenjske 0,399 12 0,591 8 10
FOA ob reki Krki 0,603 8 0,348 14 12
FOA Pod Gorjanci 0,375 14 0,508 11 13
FOA Kupljenik 0,116 17 0,547 9 14
FOA Luce 0,429 11 0,253 17 15
FOA LipniSke doline 0,162 16 0,340 15 16
FOA Tisa Salava 0,238 15 0,295 16 16
Number of efficient DMU'’s 4 3
Number of inefficient DMU'’s 13 14
Share of efficient DMU'’s 23,5% 17,6%
Average efficiency 0,575 0,595
Minimum relative efficiency 0,116 0,253
Number of DMU’s below average 9 10
Share of inefficient DMU'’s below average 69,2% 71,4%
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Likewise, relative efficiency results of the so@ducational model in terms of FOAS’
operation are similar to the technical-economic eho®n average, the efficiency of FOAs in
the second model stands at 59,5 %. 17,6 % of FO&e wfficient. The share of inefficient
units below average amounts at 71,4 % and is tiglseh than in the technical-economic
model, even though the average efficiency is higired the minimum efficiency achieved
stands at 25,3 %.

Even though there are no differences between thielsicaverage efficienciegable 3
reveals differences between efficient performarmesn individual FOA’s level. Thus, for
example,FOA ob Kolpi in Lahinjihas been efficient from the technical-economiceasp
while inefficient in terms of their socio-educataractivities. Converse)y-rOA Tisa Domzale
has been efficient in performing socio-educatiamalivities, while inefficient in performing
technical-economic activities.

Moreover, we wanted to find out what affects thigcefncy of individual FOAs. Thus,
ratios between projected and empirical values &heanput and output have been calculated.
These ratios enable us to determine whether art mpautput is more or less important in
calculating efficiency and what is its contributitmefficiency (Spafi¢ et al. 2009). In other
words, ratios represent the main sources of ineffy for each model. Table 4 shows
average relative values for each input and outpat. the technical-economic model the
output Number of different performed activities in 20i the source that on average
contributes the most to FOAs’ efficiency. In 201@A4s should produce on average 58,5 %
more than the produced output O1, 108,1 % more tt@produced output O2, 61,5 % more
than the produced output O3 and 293,7 % more tharptoduced output O4 in order to
become CCR efficient from the technical-economimpof view. On the other hand, the
outputNumber of connections with other entities in 2@batributes the most in the socio-
educational model. To become CCR efficient from sbeio-educational perspective FOAs
should produce 126,2 % more than the produced b@pu222,6 % more than the produced
output O5 and 243,4 % more than the produced o@put

Table 4. Sources of inefficiency for each model

CCR CCR socio-
technical- educational

economic model
model
Inputs I1  Average number of new members per year (n) 19,0 100,0%
12 Share of average income per member in 2012 (%) 00,01%
I3 Number of members of steering committees in 2012 100,0 %
Outputs O1 Amount of wood for auctions in 2012 i)n 158,5 %
02 Length of newly constructed roads in 2012 (km) 208,
03 Number of joint purchasing of labour and protective 1615 %
. . s 0
equipment in 2012 (n)
O4 Number of different performed activities in 2013 (n 393,7 % 226,2 %
O5 Total number of performed activities in 2012 (n) 223 %

06 Number of connections with other entities in 2012

0
(e.g. communities, other NGOSs) (n) 3434 %

Previous researches have shown a positive reldieiween the size of FOAs and
efficient businesses (Feliciano — Mendes 2011, ktadt — Norlin 2012). In order to perceive
the status in Slovenia we divided FOAs in ‘largeups’ with more than 90 members and
‘small groups’ with less than or equal to 90 mersbdihe boundary was calculated with the
help of median value. Resulffable 5)show that the average efficiency value rises with
increasing size of a FOA. In addition, the averaggciency also improves with the

IUFRO Symposium 2014, Sopron, Hungary



112 Leban, V. et al.

increasing number of performed activities. The st@runits in each group is equal for both
variables and more FOAs with fewer members and rfgweeformed activities are present.
However, in terms of collective action we can codel that the likelihood of a successful and
efficient FOA’s operation is higher in ‘large gra&ipvith more than 5 annually performed
activities (Olson 2002).

Table 5. Average efficiency of Slovenian models mspect to their size and number of
performed activities

Share Technical- Socio- Average
of economic educational (both

units model model models)
Number of members in Lessthan orequal 90 52,9% 0,322 0,411 0,366
year 2012 (n) More than 90 47,1% 0,765 0,802 0,783
Number of total performed Lessthanorequal5 52,9% 0,334 0,511 0,423
activities in year 2012 (n) More than 5 47,1% 0,751 0,689 0,720

It is crucial to emphasize that some authors (€igredge 2005, Lénnstedt — Norlin
2012) have recognized certain negative effectslaigé groups’ resulting in ‘increased
distance’ between the association and the memlsd, a decrease of benefits that
(a growing) association provides for its individuaember. On the other hand, Kittredge
(2005, p. 675) established thdarge organizations with thousands of owners negeti
strong prices and therefore more efficiently represent the merishinterests. On the other
hand, the same author deliberates that too largan@ations might lbse touch with
membership rootgKittredge 2005, p. 677). Therefore, it is ess@rfor Slovenian FOAs to
take into account the main purpose of their fuaggvities.

4 CONCLUSIONS AND GUIDELINES FOR FUTURE DEVELOPMENT

The question of efficient operation of FOAs in termf possible professionalization was
raised in this study. Some authors across Europe fecognized that many FOAs are facing
inefficient operation (e.g. Shiba 1997, Schraml20Beliciano — Mendes 2011). Moreover,
measurement and improving of efficient operatios haen proved to be an important factor
influencing organisation’s development (e.g. Saw28t05). Efficiency was measured by the
DEA method, a powerful optimisation method basedimgar programming. When designing
two models we assumed constant returns to scale assume that FOAs can linearly change the
level of inputs and outputs without having an dftat(the overall) efficiency (Huguenin 2013).

Although a relatively recent occurrence many FOASIovenia have proved to be very
successful. Furthermore, we have shown that sormeefln FOAs fulfii most of the
conditions for a potential (partial-) professiomation including organisational, technical and
social aspects. The success of Slovenian FOAs bas Ppresented to the general and
professional public several times (e.g. Kr&a— Mori 2006, Medved — Malovrh 2006, Mori
2012, Valentar 2012). In addition, the questionfafther FOAs’ development towards
professionalization has been raised several tim#sei past as well.

Cooperation of forest owners for efficient and ssstul forest management has also
been recognized by policy-makers and written in tiaional legislation (Resolution of
national forest program and Forest Law). Encoumgginoperation does not only benefit
individual forest owners, but rather a myriad dienests emerging from the general public
and influencing rural development, gross domestaxpct, ecological stability and social
value of forests (e.g. Ziegenspeck et al. 2004).

IUFRO Symposium 2014, Sopron, Hungary



Is Efficiency a Sign for Professionalization? 113

The benefits of membership in FOAs are manifold and-members are deprived of
these benefits. However, FOAs should not aim ohip@easing members and the number of
activities, but they should invest in attentive agwition of their needs and objectives. An
efficient operation of FOASs is a result of ratioradd personal member’s behaviour. FOAS’
endeavour for professionalization should striveetmich members with additional human,
educational and technical capital without harmiogial relationships. Furthermore, FOAs
eager to step in the professionalization processildhaim at finding competent forest
professionals and capable managers who would dgu@&s members and their decisions
towards better economical status. Finally, in otdesichieve the best results decision-makers
of (efficient) FOA’s are encouraged to discuss agnarembers about their willingness for
professionalization. The efficiency of individualOR might also change in time, thus
longitudinal data collection and analysing in thaufe is recommended.
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Abstract — Legal regulations of the activities of forest masmgwere fundamentally changed by the
legislature of the past decade, and little is knaatnout the actual change in forest management
practices. Based on the data collected by the Statest Service the study investigates the changes
the past 15 years and presents the influencingorfgctfirst of all the species and sectorial
characteristics and differences

In the study both the area of final cuts and regitns are presented by modes, sectors and
species. The main factors influencing forest resmunanagement are site (which can be modified by
climate change) and the corresponding speciesaoddiype. Based on these possibilities of close to
nature forest management can be evaluated on anmgalistic basis. The sum and average values for
the whole country are too general; the country sbesof sectors with different forest assets
management properties.

forest assets management / final cutting methodségeneration methods

1 INTRODUCTION

The law LIV of 1996, the new forest law put foresainagement on new foundations in the
period after the change of the political systemsTeriod was closed by the law XXXVII of
2009, also a forest law, fully changing the ecatagjifoundations and attitudes of forest
management. The forestry law of 1996, its ministedecrees and regulations completely
changed the regulation of activities of forest nggra which then modified the everyday
practice. Little is known about the scope of tHiqmge and therefore we decided to make a
preliminary analysis based on the data of the 26a0.

To characterize forest assets management we présenthange of utilizations and
regenerations modes in the first decade of tfiec2htury (2000- 2009/2010 and 2008/2009).

We consider year 2000 as a basis so that changdseaaade visible.

The combinations utilization and regeneration moales permanently related to forest
assets management concepts so in our study wenpatn@hasis on investigating factors
related to changes. Among these the most impoamansite and species appropriate to that
site which is emphasized in the study, so the jposdnd possibilities of the state and private
forest management are fundamentally different.
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Taking first plantings and completed regenerationie consideration there is a time
period of about fifteen years available to investiggthe structure of regenerations.

To have a more realistic view of the close-to-rmattorest assets management there
would be a possibility to investigate primary fuoos and regions besides looking at
differences in sectors.

Controlling intentions along facts and knowing fface and segments of changes would
be of advantage when planning future measures.

2 MATERIALS AND METHODS

The study is based on the primary analysis of gatdished by AESZ. MGSZH, and Forestry
Directorate of NEBIH: Report on afforestations anitizations in the years 2000-2010.

When analyzing forest assets management we inaéstigtilization and regenerations
modes and their performance. Forestry authoritypgmed lists about several utilization -
regeneration mode combinations since 2000 with cetegories for the individual modes. In
this study we do not investigate data about plagpnmrthe forest management plans.

The material used in this study was selected fioeséd lists, and for a general overview
we selected two times (though the modes for utibra2000-2010 and regeneration 2000—
2008/2009 differ slightly).

We have an intention to look back to the year dd@®@ make changes noticeable (of
course some years bring random elements, but #rerénsufficient periods for calculating
averages about the new forest assets managemauati@gs and the appearance and
registration of first plantings also changes).

In this study we can analyze the data by diffesimy between state (common) and
private ownership forms.

3 PRODUCTION, PROTECTED AND NATURA 2000 FORESTS

Because of the change in legal environment we tigated the forest assets management in
the new primary function categories.

The area of final cuttings in the production foseist double of that in the protected and
Natura 2000 forests (and nearly half of this asehlack locust). Forest assets management
(and its elements) is strongly influenced by thézation of exploitable stands on protected
and Natura 2000 areas in the next 10-20 yeardintiteng regulations of their regeneration
and the encouragements for species changes. @mafiithe utilization possibilities consist
of black locust and poplar stands on the proteatsdl Natura 2000 areas, which is another
long term problem. Similar question is the rolecohifers (spruce — lowland and barren
lands, present situation and future vision); casifen protected and Nature 2000 areas make
up half of the area on production areas for theessipecies.

Because of the large difference in species prapuwstthe area and volume relations show
also big difference among production and protetieests Table )

With the Natura 2000 designations (and with theferipretation by the authorities) the
area of forest with non-production functions haacgically doubled, and the proportion of
stands with native species on protected/Natura20€8s is higher than on production areas.

Besides the stock variables of forest managemerddqf area — FA, growing stock — GS)
also special attention is given to the flow elerseot forest assets management (area of
cuttings — AC, volume of cuttings — VC). The podgibs for cut (final cuttings) are
presented by the area and volume stands desigfatedtting in the next decade based on
their individual cutting age.
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Table 1. Species relations in production, proteced Natura 2000 forests

Forest area Area of final Growing stock Volume of final
(FA) cutting (AC) (GS) cutting (VC)
Species Produc- Protected Produc- Protected Produc- Protected Produc- Protected
tion Natura tion Natura tion Natura tion Natura
(Th.ha) (Th.ha) (Th.ha) (Th.ha) (Mm (Mm® (Th.n?) (Th.n?)
Beech 22,0 88,0 2,5 6,1 8,0 31,4 1,3 3,1
Oak 166,2 222,0 10,0 19,0 32,1 52,0 3,5 6,5
Turkey oak 102,2 104,1 12,1 11,5 22,1 23,1 3,8 3,6
Other hardw. 80,4 120,3 8,6 10,7 13,8 22,7 2,1 2,8
LRHW 370,8 534,44 33,2 47,3 76,0 129,2 12,9 19,2
Black locust 376,6 70,3 74,7 7,2 39,6 8,5 11,8 2,6
Hybrid popl. 93,1 30,7 31,8 10,0 10,9 5,0 5,0 2,1
Bl.I.+Hyb.popl 469,7 101,0 106,5 17,2 50,5 13,5 16,8 4,7
Poplars 46,3 27,2 8,1 4,7 6,6 5,9 1,9 1,6
Other softw. 43,8 56,0 6,6 8,2 9,4 13,8 1,9 1,3
Conifers 141,5 71,4 14,8 6,5 34,0 20,1 4,0 2,1
Softw.+con. 231,6 154,6 29,5 19,4 50,0 39,8 7,8 5,0

Non LRHW 701,3 255,6 100,5 53,3
Total 1072,1 789,9 169,3 84,0 176,5 182,5 35,2 25,5

Legend: LRHWS=long rotation hardwood

Another important question of the Hungarian forestets management is in how far the
possibilities on protected and Natura2000 areadeartilized.

Beech has a high emotional sensitivity from the sifithe society but its volume is low
in the whole country. Because of the overwhelmingpprtion of the protection function we
use close-to-nature solutions with a balance betweeduction and protection goals.

In case of black locust and hybrid poplar only #éinea is protected and the management
of these species is considerable in both volume farahcial terms. It is also difficult to
define how nature-close these are (forest — plamiatThe attitude of nature protection is
basically condemnatory and the problems can belédruh a very long run. The proportion
of coniferous stands has considerably diminishie€li thealth state is critical; it is possible
and necessary to replace these stands with otbelesp

There is a critical situation in the groups of olkkey oak and other hardwoods, where
the proportion of production forests is more thae third and is close to half.

4  FINAL CUTTING AND REGENERATION MODES

4.1 Area and volume of final cuttings by sector andutting modes

The combinations of final cutting — regenerationde®is of vital importance for forest assets
management. First we present the data on finahgsti{and those of regeneration, which are
nearly identical).

The two sections are defined by sector (state awdtp) and modes of cut (clearcut and
regeneration cut).

At the flow data and especially at the area oflficats (Table 2)but also at volume
(Table 3)the possibilities of private forestry are consatee, particularly in black locust and
hybrid poplar stands.
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Table 2. Area of final cuttings 2000 — 2010

Unit: ha
Clear- Regen. Shelt. Final | (Sel. (Stock Unr. CcC
Sector cut cut cut cuttotal| cut) maint) cut Oth. | Total %
2000
State +
community 8211 3465 - 11676 108 11785 69,7
Private 8823 534 — 9358 35 9392 93,9
Total 17034 3999 - 21034 144 21177 80,4
(%) 80,4 18,9 — 99,3 0,7 100
2010
State +
community 7780 3342 241 11363 449 11812 65,9
Private 9356 792 41 10188 48 10236 91,4
Total 17216 4134 285 21635 499 22134 77,8
(%) 77,8 18,7 1,3 97,7 2,3 100,0

To selection cut and stock maintaining cut the auties do not assign area for
regeneration obligation.

Table 3. Volume of final cuttings by modes of aut sectors 2000 — 2010
Unit: Thousand rh

Clear- Regen. Shelt. Final | (Sel. (Stock Unr. CcC
Sector cut cut cut cuttotal cut) maint.) cut Oth.  Total %
2000
Stae* o017 1252 - 3269 322 39 3630 55,6
community
Private 1627 125 — 1752 104 22 1878| 86,6
Total 3644 1377 - 5021 426 61 5508| 66,2
(%) 66,1 25,0 — 91,1 7,8 1,1 100
2010
State + . 1801 1209 95 3107 41 1 456 31 3685 49,5
community
Private 1813 2370 12 2067 4 5 99 18 2187 82,9
Total 3629 1447 107 5184 45 6 556 49 5841 62,1
(%) 62 24,8 1,8 88,8 0,8 0,1 9,5 0,8 100

Cutting modes in 2010 were extended with modes lwvere not present in the statistics
in 2000 (shelterwood cut, selection cut, growingcktmaintaining cut). In the statistics of
2010 the new elements of utilization appearedytteme of which is minimal. Shelterwood
cut generates obligation for regeneration, to sielecut and growing stock maintaining cut —
the volume of which is negligible — the authoritdesnot assign obligation for regeneration.

The basic consequence is the change of proporficlearcuts which is similar in terms
of area and volume, but is different in magnitudecguse of the already mentioned
difference in specific volume). Regenerations dlitsnot increase considerably in volume or
in proportion, shelterwood cut, selection cut amulagng stock maintaining cuts just appeared
and are in the phase of planning. The numbers ibfaiton (and consequently those of
regeneration) show a steadiness typical for sudienmanagement and we cannot expect a
sudden change in volume because of the strongnieteion.
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4.2 Volume of final cuttings 2000-2010

Comparing the data from 2000 and 2010 no consiteesddift in area, volume, proportions or
sectors can be observed but a little change i<ewie from clearcut to regeneration cut
(regeneration cut also increased in private sectlgarcut is still determining in private
forestry.Figure 1shows the proportions, their differences and changime.

The difference between the sectors in final cutegeneration modes is considerable
because of the stable difference in the foresttsisdehe state and private sector and change
of this is a slow process determined by many dieors.

100%

80%

OP-RC
B S-RC
mP-CC
BS-CC

60%

40%

20% -

0% A

2000 2009 2000 2009
Area Volume
Legend: S-CC = State, clearcut; P-CC = Privatercid;
S-RC = State, regen. cut; P-RC = Private, regen. cu

Figure 1: Distribution of final cuts by modes arettors 2000-2009

4.3 Volume of final cutting by species and sectors

In 2000 the statistics of final cuts by speciesvipled the volumes as total, not divided by
clearcuts and regeneration cuts, so the table arapletely different. The data ifiable 4show
the differences between the sectors by species.

Table 4. Volume of final cuts by species and se@640

Species Clearcut Regen. cu Shelterw. cur Total final cut
Total (Th.m® (%) (Th.m® (%) (Th.m®) (%) (Th.m®) (%)
Beecl 22,4 0,4 428,€ 8,2 49/ 1,C 500,: 14,7
Oak 344, 5, 392,: 6,7 23,C 0,4 760,( 13,z
Turkey oak 209,2 3,6 4636 7,9 14,6 0,3 687,4 3,0
Hornbeam 71,5 1,2 78,6 1,3 6,9 0,1 1570 24
Other hardwoods 101,2 1,7 20,5 0,4 4.4 - 126,2 43,0
LRHW 749,( 14,2 1353,t 26,1 98,8 1, 2230, 25
Black locus 1317, 22,€ 6,3 0,1 1,2 - 1325,( 15,5
Hybrid poplar 805,8 13,8 0 - - - 8059 41,1
Black I.+ Fyb.popl 2123,: 41,C 6,3 0,1 1,2 - 2130,¢ 2,4
Popla 124.¢ 2.1 2,C 0 0,2 - 127,( 0,6
Willow 31,6 0,5 - - - - 316 2,8
Other softwood 123,4 2,1 20,3 0,3 2.4 0,1 146,1 10,0
Conifers 477,2 8,2 349 0,6 5,6 0,1 517,7 15,9
Other sw and con. 757,0 14,6 57,2 1,1 8,2 0,2 822,4 57,0
Non LRHW 2880, : 55,€ 63,k
Total (Th. )  3629,: 1447 ( 107,¢ 5184,:

(%) 70,0 27,9 2,1 100

Legend: LRHW= long rotation hardwood
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Table 4 continued. Volume of final cuttings by sg®2010

Species Clearcut Regen. cut Shelterw. cut  Total fah cut
State (Th.m?) (%) (Th.m) (%) (Th.m) (%) (Th.m) (%)
Beech 16,1 0,5 368,6 11,9 47,1 1,5 431,83,9
Oak 274.,4 8,8 336,3 10,8 20,5 0,7 631,20,3
Turkey oak 164,8 5,3 378,5 12,2 13,3 0,4 556,87,9
Hornbeam 46,8 15 57,2 1,8 5,2 0,2 109,23,5
Other hardwoods 68,0 2,2 17,2 0,6 4,0 0,1 89,22,9
LRHW 570,17 18,2 1157,  37,: 90,1 2,6 1818, 58,
(%) 31,4 63,7 4,9 100
Black locust 410,8 13,2 2,0 0,1 0,3 - 413,113,3
Hybrid poplar 323,5 10,4 - - - - 323,510,4
Black I.+ hyb.popl. 734,3 23,6 2,0 0,1 0,3 736,6 23,7
Poplar 67,8 2,2 1,8 0,0 0,2 0,0 69,8 2,2
Willow 18,5 0,6 - - - - 185 0,6
Other softwood 42,3 1,4 19,7 0,6 2,4 0,1 64,42,1
Conifers 3683 12,4 28,5 0,9 2,4 0,1 399,12,8
Other sw and con. 496,9 16,0 50,0 1,5 5,0 0,2 5511/,8
Non LRHW 1231, 39,¢ 52,C 1,€ 5,2 0,2 1288,c 41,k
(%) 95,6 4,0 0,4 100
Total (Th.n?) 1801,3 1209,8 95,4 3106,5.00
(%) 58,0 38,9 3,1 100
Private
Beech 6,3 0,3 59,9 2,7 2,3 0,1 68,5 3,3
Oak 70,3 3,2 55,7 2,5 2,4 0,1 128,4 6,2
Turkey oak 43,4 2,0 85,0 3,9 1,2 0,1 129,6 6,3
Hornbeam 24,6 1,1 21,4 1,0 1,5 0,1 4752,3
Other hardwoods 33,1 1,5 3,3 0,2 0,2 - 36,61,8
LRHW 177,i 8,€ 225,: 10,¢ 7,€ 0,4 410,6 19,
(%) 43,3 54,9 1,8 100
Black locust 901,3 43,7 4,3 10,1 0,9 - 906,%14,0
Hybrid poplar 4776 23,1 - - - - 477,623,1
Black I.+ hyb.popl. 1378,9 66,9 43 10,1 0,9 - 1384,1 67,1
Poplar 56,6 2,6 0,3 - - - 56,9 2,8
Willow 12,9 0,6 - - - - 129 0,6
Other softwood 80,2 3,7 0,6 - 0,1 - 80,8 3,9
Conifers 107,0 6,9 6,5 0,3 3,2 0,1 116,7 5,7
Other sw and con. 256,7 12,4 7,4 0,3 3,3 0,1 267133,0

Non LRHW 1635, 79, 11,7 1651,« 80,1
(%) 99,0 100
Total (Th.m) 1813, 236, 11,7 2062,

(%) 87,9 11,5 0,6 100

Legend: LRHW= long rotation hardwood

The proportion of the state and private forestarga and volume are nearly similar, but
the species distribution and therefore the manageounditions are substantially different.
In private forestry black locust is overwhelmingdathe role of hybrid poplars is also
important.
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The majority of final cuttings in state forestrynsist of broadleaved hardwood stands
(58.5%). In these stands clearcut does not reaetitord of the area (in the case of beech not
even 5%) while in other species this proportiof5%6.

In private forestry the share of broadleaved hamtigois only one fifth, black locust
(44%) and hybrid poplar (23%) are in majority. Wather species clearcut is nearly 99%,
while in the case of broadleaved hardwoods thaistn is similar to that in state forests.

Using clearcut or regeneration cut depends mainlgpecies but other factors and stand
characteristics can also influence the decision.

Behind the differences in final cutting — regeneraimodes between sectdiEgure 2)
are the differences in species, so the differantiats for the long run. In the species
composition of regeneration cuts the differencenigch smaller (beech is important in state
forests) and in clearcut oak is important in statests.

Volume Thm 3
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1800 H B Other SW
1600 Owillow
1400 + OPoplar
1200 ‘i_ @ Hybrid poplar
1000 -1 OBlack locust
800 0O Other HW
600 OHornbeam
400 O Turkey oak
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Clearcut Regen.cut Clearcut Regen.cut
State Private
Volume %
0,
100% — — O Conifers
B Other SW
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40% 4 O Other HW
O Hornbeam
OTurk k

20% 4| urkey oal
Bl Oak
B Beech
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State Private State Private State Private
Clearcut Regen. cut Shelterw. cut

Figure 2. Comparison of state and private foresteis management
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Based on the data irable 4 and Figure ghe following statements can be made:

* in beech the proportion of regeneration cuts agldriin private forestry

» proportion of regeneration cuts in turkey oak gheir than in oak (similarly to beech)
in both sectors

» regeneration cuts are negligible in short rotatamds and no increase is expected

60
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40 4

%
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20 A

0 4 |

0l N 5

State Private Total
B Beech B Oak O Turkey oak O Hornbeam
0O Other HW O Black locust B Hybrid poplars OPoplars
OWillow B Other SW O Conifers OTotal

Figure 3: Proportions of regeneration cuts (2010)

Annual final cuttings have stabilized, the chandgesiot have a tendency, the increase of
conifers is steady and a decrease is inspectedwidithid poplargFigure 4)
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Figure 4. Change of final cutting by species (2QILO)
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According to proportion of final cut species formogps with good separatidiiable 5)
and rotation age is an important influencing factor

* below 55%, conifers because of the age structure

* between 55-70%, native stands with high rotatiom @gt also other softwood in the
state category)

« final cut proportion is over 70% in the case ofrshotation age

* with some species the final cut proportion is lowerthe state forest as in private
forest, the rotation age is higher,

» there is no substantial change in time becaus&efstabile species structure, only
slow change is to be expected,

 the final cut proportion is two-third in the stdt@est, and about three-quarter in the
private forest

Table 5. Change of final cut proportions (2000-2010

Unit: %
Species State Private Total
2000 2010 2000 2010 2000 2010
Beech 70,1 53,7 62,1 58,1 69,4 54,6
Oak 69,7 69,7 67,5 65,9 69,3 69,0
Turkey oak 76,0 72,7 57,8 75,1 75,9 73,2
Hornbeam 47,3 54,0 56,8 66,2 49,1 57,2
Other HW 53,8 54,2 66,3 68,5 56,3 57,5
Black locust 79,9 78,3 87,1 82,9 84,4 81,4
Hybrid poplar 78,2 81,4 79,3 82,7 78,8 82,2
Poplar 60,4 73,9 71,1 75,7 76,6 74,1
Willow 47,1 70,3 61,1 79,6 60,7 74,2
Other SW 51,5 47,6 68,8 78,1 57,7 60,9
Conifers 33,6 58,7 26,2 51,2 31,8 56,9
Total 66,1 66,1 74,7 76,4 68,9 69,8

5 PERFORMANCE AND CHANGE OF COMPOSITION OF REFOREST ATION

5.1 Mode and performance of reforestation (2000—29)

The forest assets management of the 2000’s wasmdeezl by the financing along the same
principles but with different practices: funds feupporting forest assets and normative
financing of regeneration. The effects if its temation in 2008 will be detectable only after
several years).

The proportion of regeneration cut has not readreztfifth in the state owned forests,
and within this artificial regeneration is more nhaatural seed origin in clearcuts. In private
forestry natural regeneration can be applied onith vgeveral species, but black locust
coppice regeneration reduces artificial regenanatios reducing costs for the forest manager
(Table 6, Figure b

In the forest assets management of the state ofamedt use of regeneration cut has
exceeded one-quarter (we will get back to this wtlisnussion species distribution. There is
still more artificial regeneration in regeneratiouts (with its high costs) than seed origin in
clearcuts.

IUFRO Symposium 2014, Sopron, Hungary



124 Lett, B. et al.

The first plantings in 2000 and the completed regtations in 2008/2009 can be
compared; regeneration cuts slightly decreasedficait regenerations and coppice
regenerations increased at the expense on nat@@lregeneration.

In the vegetation year 2008/2009 there is no cemalde change in the area and
proportions of regeneration cuts, perhaps the akgeed regeneration increased in private
forestry.

Table 6. Regeneration — First planting (2009)

Unit: ha
Mode of State Private Total
regeneration CC RC Total CC RC Total CC RC Total
Natural seed 63 2920 2984 95 726 821 158 3646 3804
Natural coppice 2027 — 2027 4309 — 4308 6336 — 6336
Artificial 4916 83 4999 3624 7 3631 8540 90 8630
Total 7007 3003 10010 8028 733 8761 15034 3736 @877

Additional plant. 1939 918 2857 677 45 722 2630 964 3594

Legend: CC = clearcut; RC = regeneration cut;

12000
10000
8000 B Artificial
S 6000 - O Artificial coppice
4000 - B Artificial seed
O L] L] L] - T T
S-CC P-CC S-RC P-RC S-T P-T
Legend: S-CC = State — clearcut P-CC = Privatearcut
S-RC = State — regeneration cut P-RC = Privatgeneration cut
S-T = State — total P-T = Private — total

Figure 5. Final cuttings — reforestation first plémg by sector (2009)

Annual replacements of plants are attached toitsieplantings, though there are no data
available on the distribution of species or onrtiae of regeneration.

We will investigate the data of the afforestatiam the last year in more detail. The
combination of clearcut and natural regeneratiamfrseed hardly occurs, and artificial
regeneration and regeneration is also rare (regeoercut and coppice regeneration does not
occur at all). There are considerable differencesvben state and private management in
terms of cutting and regeneration modes:

The proportion of natural regeneration from seeasschot reach 20% proportion and is
mainly concentrated on state forests. One-thirthefregenerations are done naturally, but
from coppice (the distribution of the coppice regieions by age and species needs a
separate investigation because of the still exgstid stands).

Neatly half of the regenerations are artificialeegration after clearcut.

There is a considerable difference between sestamgeneration after clearcut, in case
of state forests two-third is regenerated artifigjavhile in private forests the proportion of
natural coppice is higher. In case of regeneratida seed natural regeneration is dominant.
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5.2 Comparison of regenerations by species and sect

In the previous chapter we presented the relatibrutibization and regeneration and the
differences in sectors. These sectorial differee@sbe explained by the difference of species of
regeneration. In private forestry clearcut is dant(and within this mainly black locust and less
hybrid poplar) and regeneration cut is marginal. tB& species level there is little difference
between sectors in the utilization and regeneratiodes(Table 7 and Figure 6)

Table 7. Regeneration and first planting by spe(26€9)

Unit: ha
. Clearcut Regeneration cut Total
Species : . .
State Private State Private State Private
Beech 75 13 945 191 1020 204
Oak 1571 660 970 260 2541 920
Turkey oak — other hw. 755 286 1053 281 1808 567
LRHW 2401 959 2968 732 5369 1691
Black locust 2065 4748 — — 2065 4748
Hybrid poplar 681 1306 1 - 682 1306
Other softwood 1231 889 - 1232 889
Conifers 629 127 34 1 663 128
Non LRHW 4606 7070 35 1 4641 7071
Total 7007 8029 3003 733 10010 8762
ha
12000 O Conifers
10000 B Other sw.
8000 @ Hybrid poplar
6000 4 i O Black locust
O Turkey oak —
4000 + other hw.
,—| W Oak
2000 A
- Bl Beech
0 _ =N
State Private State Private State Private
Clearcut Regen. cut Total

Figure 6. First planting of regenerations by spac{2009)

5.3 Change of regeneration modes and performance

Taking into consideration the two dates of finishegenerations and first plantings (2000,
2009) the four series of data can be used to ilgastan approximate time period of fifteen
years. The distribution of regeneration cut — deticomes from final cuttings and to these
three regeneration modes can be assigned: naagaheration from seeds and coppice and
artificial regeneration. The distribution of cutiimodes (clearcut and regeneration cut) and
regeneration modes (natural seed, natural copgitiBcial) by sectors is presentedTable 8
andFigure 7.The species composition and its change show tferatiice between management
in the sectors.
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Table 8. Change regeneration mode and performance

Fi State (ha) Private (ha)
inal cut and
regeneration 2000 2009 2000 2009
mode Fini- First First Fini- First Fini- First
shed plant. ] plant. shed plant. shed plant.
Regen. cut
NRS 1701 2729 2515 2920 287 487 516 726
NRC - 1 - - 3 3 - -
NR 1701 2730 2515 2920 290 490 516 726
AA 550 389 130 83 21 40 5 7
Total 2251 3119 2645 3003 311 530 521 733
Clearcut
NRS 204 95 36 63 76 71 29 95
NRC 2755 2268 2373 2373 4273 4204 4668 4309
NR 2959 2363 2409 2436 4349 7275 4697 4404
AA 6197 5814 5664 4916 3542 3836 3645 3624
Total 9156 8177 8073 9788 7891 8111 8312 8028
Total 11407 11296 10718 12791 8202 8641 8863 8761
T-NR 4660 5093 4924 5356 4639 4765 3213 5129
T-AR 6747 6203 5794 4999 3563 3876 3650 3631
Total
. Area (ha) Proportion (%)
regeneraton | _ 2000 2009 | 2000 2000
mode Fini- First Fini- First Fini- First Fini- First
shed plant. shed plant. | shed plant. shed plant.
Regen. cut
NRS 1988 3216 3030 3647 10,1 16,1 154 19,3
NRC 3 4 - - - 0 - -
NR 1991 10,1 16,1 154 19,3
AA 571 429 135 90 2,9 2,2 0,7 0,5
Total 2562 3649 3166 3737 13,1 18,3 16,1 19,8
Clearcut
NRS 280 166 65 159 14 0,8 0,3 0,8
NRC 7028 9472 7091 6412 35,8 47,5 36,1 33,9
NR 2308 9638 7156 6571 37,2 48,3 36,4 447
AA 9739 9650 9345 8597 49,7 48,4 47,5 45,5
Total 17047 16288 16500 15168 86,9 81,7 83,9 80,2
Total 19609 19937 19666 18905 | 100 100 100 100
T-NR 9299 9858 10186 10217 47,4 49,5 51,8 54,0
T-AR 10310 10079 9480 8688 52,6 50,5 48,2 46,0
Legend: NRS  — Natural regeneration seed
NRC  — Natural regeneration coppice
NR — Natural regeneration
AA — Artificial afforestation
T-NR - Total natural regeneration
T-AR - Total artificial regeneration
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Regeneration state
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Figure 7. Change of mode and performance of regsimer in state and private sector

5.4. Change of species composition in regeneration

The difference between modes of cut and regenerat&thod combinations is primarily defined
by the species conditions (and site differencesraihing these condition$able 9, Figure B

With the species black locust, poplar and conifdesrcut is dominant as final cutting
mode, and as regeneration natural coppice is typicablack locust, otherwise artificial
regeneration with plants is usual. Different prdajors of regeneration cuts (natural
regeneration with seeds) by species can be mentwite broadleaved hardwoods with long
rotation age, where the difference between secosmaller and the change is more evident
in the first plantings (thus appearing in planning)
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Table 9. Change in species structure of regeneamnatio

State (ha) Private (ha)

Species 2000 2009 2000 2009

Fini- First Fini- First Fini- First Fini- First

shed plant. shed plant. | shed plant. shed plant.
Regen. cut
Beech 628 955 642 945 60 84 110 191
Oak 714 995 797 970 77 169 145 260
Turkey oak -OHW | 897 1156 1199 1053 163 270 262 281
LRHW 2239 3106 2638 2968 300 523 517 732
Total 2251 3119 2645 3003 311 530 521 778
Clearcut
Beech 120 109 56 75 14 21 10 13
Oak 1736 1841 1919 1571 381 643 677 660
Turkey oak -OHW | 1104 937 811 754 349 293 303 286
LRHW 2960 2877 2786 2400 744 957 990 959
Black locust 3156 2706 2589 2066 4600 4495 5241 8474
Hybrid poplar 1312 1099 973 681 1674 1851 1320 1306
Poplar 759 924 1224 1231 545 634 666 889
Conifers 927 564 502 628 268 156 123 127
Total 9156 8177 8073 7007 7891 8111 8342 8705
Total 11407 11296 10718 10010 8202 8641 8863 9483

Total
Area (ha) Proportion (%)
: 2000 2009 2000 2009

Species Fini- First Fini- First Fini- First Fini- First

shed plant. shed plant. | shed plant. shed plant.
Regen. cut
Beech 688 1039 753 1137 3,5 52 3,8 6,0
Oak 791 1164 942 1231 4,0 5,8 4,8 6,5
Turkey oak -OHW | 1060 1426 1462 1335 54 7,2 7,4 7,1
HVFK 2539 3629 3157 3703 12,9 18,2 16,0 19,6
Total 2562 3649 3166 3737 13,1 18,3 16,1 19,8
Clearcut
Beech 134 130 65 88 0,7 0,7 0,3 0,5
Oak 2117 2484 2596 2243 10,8 12,5 13,2 11,9
Turkey oak -OHW | 1453 1220 1115 1045 7,4 6,1 57 55
LRHW 3704 3834 3776 3376 18,9 19,2 18,9 17,9
Black locust 7756 7201 7883 6901 39,6 36,1 40,1 5 36,
Hybrid poplar 2986 2950 2323 200y 15,2 14,8 11,8 ,610
Poplar 1304 1558 1891 2127 6,7 7,8 9,6 11,3
Conifers 1195 720 626 754 6,1 3, 3,1 4.0
Total 17047 16288 16500 15168 86,9 81,7 83,9 80,2
Total 19609 19937 19666 1890% 100 100 100 100
Total hardwood 6243 7463 6933 7079

Legend:

OHW = other harwdoods

LRHW = other hardwoods with long rotation age
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Figure 8. Change of species structure in regenerei

5 SUMMARY

CC = clearcut; RC = Regen. cut
B=beech; O=o0ak; TO=turkey oak; OHW=other hardwood;

Modification of regulation of forest management mfpa@s the practice of forest management

in a fundamental way. The analysis attempts to tifyahese changes.

To characterize forest assets management we usenddes of final cuttings and
regenerations, these are permanently connectée tmonhcepts of forest assets management.
Conditions and possibilities differ considerably istate and private forestry, the change

of protected and Natura2000 designations alsoviollee changes.
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In 2010 new final cutting modes appeared (sheltedmeutting, selection cutting, stock
maintaining cutting) which were not present in gtatistics of 2000, but their volume is not
yet significant.

When analyzing the structure of regenerations mgef about 15 years can be analyzed
taking first plantings and finished regeneratiom® iaccount. The three regeneration modes
are: natural regeneration from seeds and coppieddtter is exclusive with black locust) and
artificial regeneration.

With the species poplar and conifers clearcut mcgl final cutting and regeneration is
done by planting.

The effect of modification of regulations can filse observed at the broadleaved
hardwoods with long rotation age and first on tkegel of planning. Clearcut was not
practiced with beech stands, the main field of gearwill be the cutting mode — regeneration
mode combinations with oak stands.

SOURCE OF DATA

MgSzH Erdészeti Igazgatdésag (2000; 2009; 2010).z&weslé az erdkitéseksl és a
fakitermeléseldl [Report on afforestations and cuttings] (in Huriga)
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Users’ Perception on Recreational Trails of
Urban Forest in Central Taiwan

Shyue-Cherng law?® — Wan-Jiun @en’

#Department of Geography, National Taiwan Normal \@rsity, Taipei, Taiwan
® Department of Economics, Chinese Culture Univer3iajpei, Taiwan

Abstract — Urban forested trails are important recreationabueces for populated urban areas. The
purpose of this research aims to study users’ awas; satisfaction, and economic valuation toward
three recreational trails of urban forest in Chahg County where there are 1.3 million populations.
Based on the on-site questionnaire (n=397), respasdften visit these recreational trails. Thermai
motivations to visit forested trails include natsightseeing, exercise and hiking, and relaxatiwh a
taking a rest. Through the factor analysis, respatg]l awareness toward forested trails could be
summarized into four factors including trail furmeti public participation, management, and eco-
tourism. Respondents’ satisfaction toward foredtads could be also classified into three factors
including trail characteristics, trail resourceadarail facilities. In addition, this study usesan-
market valuation method, the contingent valuatioathod to assess the willingness to pay of
respondents for three populated trails. Respondehie the forested trials positively.

awareness / satisfaction / economic valuation / etmurism

1 INTRODUCTION

Urban forested trails are important for recreafiomearby populated urban. Urban forested
trails are one of the natural landscape elemeatspttovide benefits to the urban public with a
natural and historical heritage value. An urbare$ted trail is a green corridor run across an
urban foresty area in healthy natural ecosystenmovides outdoor recreation opportunities
(Fabos, 2004).

The purpose of this research aims to study visiemsreness, satisfaction, and economic
valuation for three recreational trails of urbarefi in Chang-Hua County where there are 1.3
million populations. In this study, the ecomomidueof urban forested trails is estimated
based on variables of visitors’ demographic feaumrotection opinions, interaction and
satisfactions with trails.

Although we have some understanding of the valumiabrban forestry such as parks
and greenways by hedonic property methods, theesdional method of hedonic evlaluation
method is infeasible for valuating urban forestealld, as relevant property is not exist.
Therefore, this study evaluates the economic vdluethe urban forested trails by contingent
valuation method through setting a hypothesis ntaftee the trails for visitor as the trail
users.

" Corresponding author: liaw@ntnu.edu.tw
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2 STUDY SITES

The study area is three urban forested trails iguBaMesa beside Changhua metropolitan in
central Taiwan. Since the Bagua Mesa is close en@hua metropolitan area, there is a high
demand for recreational use for the public. Taivikorest Bureau had refurbished many
ancient mountainous trails in Bagua Mesa to meethtgh recreational demand of the public
from Changhua metropolitan. Many local communitieside the trails had cooperated with
Taiwan Forest Bureau through implementing commuiaitgstry program in these three trails
with activities about environmental education, Ibedsity conservation advocacy and
resource investigation.This study chooses thre@fgignt and unique trails as the study site.
The three trails are Taoyuan Village Park Trail {Twail), Chingshui Rock Park Trail (CRT
trail), and Ershui Trail System (ETS trail). Theasails are located in low-elevation forested
rural mountains in Bagua Mesa.

3 ESTIMATION OF ECONOMIC VALUES

This study aims to shed light on the values of isess for both the recreational use and
conservation of resources of the ecological coradof urban forested trails by non-market
valuation method. Few studies directly apply CVMetluate the value of urban forested trails
which serve as corridors for urban ecotourism.

Most studies on the value of urban forest had eggliedonic valuation method to assess the
value of recreation and amenity by taking properérket as proxy for non-market environmental
services. However, there is no suitable propertyketao be the proxy for the services provided
by urban forested trails. In general, the urbaedbtrails do not directly next to the residential
real estate and the recreational services of ufbeested trails are not only bounded to the
property price of the vincint real estate. TherefoCVM is superior to other assessment
techniques, such as hedonic property method, watiag the trails. CVM is able to assess WTP
for a hypothetical change from the current multisErvices of the forested trails which are
designed for urban recreational purposes.

Visitors are primary stakeholder groups for thecreational use and conservation. CVM can
reliably assess the willingness of visitors to farythe forested trails by setting up a simulated
market (Chen and Liaw, 2012). CVM was first appl®dDavis (1963) to study the recreation
value of forests and has since been widely apfdiedaluating services of natural resources, such
as recreation, environmental damage and envirorahpnbtection (Smith et al., 1986; Shaw et
al., 1999; Lee and Han, 2002; Baral et al., 2008).

The eliciting techniques of CVM questionnaires haelianged from openended to closeended
questions to increase the response rate. This stpplyed closeended questions in questionnaire
design to make respondents compare the bidding \aaid their received service value from the
urban forested trail.

However, various biases regarding CVM valuationsaimypothetical market have been
noted. The primary biases identified by Venkataama(2004) include design bias, operational
bias, hypothetical bias and strategic bias. Nomesse reasonable and reliable results can be
achieved through careful study design. Arrow et(8093) had indicated that the US National
Oceanic and Atmospehric Administration (NOAA) paretommended the use of a closed format
in CVM studies for its advantages of being incemtivgompatible, simple and cognitively
manageable (Flachaire and Hollard, 2007). A clodeenguestion is therefore applied in this
study on the basis of utility difference theory (tdamann, 1984). This study follows the
suggestions of Arrow et al. (1993) and Venkatacha{2004) in attempting to prevent such
biases.

IUFRO Symposium 2014, Sopron, Hungary



Users’ Perception on Recreational Trails of Urbaor€st in Central Taiwan 133

4 THE MODEL

Based on a utility theoretical background, a lagistonometric model is used for the empirical
analysis. An individual is assumed to make consiongtlans Y), enjoy environmental service
from the trails ), and take resource conservation and self-protectctions §) to maximize the
utility (U) within his or her budget constraints.

max U=U(Y,z9) Q)
st. Y + ps=M. (2)

wherep is the price of conservation and self-protect ais andM is income. The resource
conservation and self-protection actions can bertak ensure the current environmental services
and reduce the risk of life and property loss. tdis can take resource conservation and self-
protection actions. These actions include:
(1) fulfilling practices of ecotourism, involving indil participating management through
goventment policy;
(2) being involved in the decision making and practmecesses of trail protection to
prevent possible risks in sensitive locations;
(3) preparing and adapting for special weather events;
(4) protecting life and property by accessing soil-amed sliding warning system and
weather reports;
(5) and if severe weather is reported, avoiding out@ativities in the trails.

Solving the constrained utility maximization pramlein Equations (1) and (2), and
substituting an optimally chosen level of actiorfsconservation and self-protectios, and
optimally consumed pland;, yield the indirect utility functions a€(p,M,z). The indirect utility
function associated with the current ecological andironmental servicezi is Vi(p,M,z), and
the indirect utility function becomego(p,M,z) when part of the ecological service reaches an
unsustainable leveld) at which neither residents’ property and lives tiee outdoor recreation
facility for visitors are protected/:is greater thaio.

Following this utility model, a logistic functionsain Equation (3) is used for empirical
econometric estimation, and then the economic gatae be derived by Equation (4).

P(Y)= {1+ exp‘(‘”ﬁ’“X"””e}_1 3)

whereP(Y) is the probability of the respondent saying ‘yésis the bidding valueX is a vector
of independent variables, including opinions to tfaés, interactions with the trails, satisfaction
with the trails, and demographic characteristicshef respondentsg’BS'B® are parameters,

and e is the random errorEstimation of WTP requires random errors implyingomplete
knowledge about the respondent’s preferences:

WTP= @ (4)
B

With a large sample, the distribution of the WTRiwkr from Equation (4) will approach
normal. The mean WTP was calculated by numerid¢abnation of the expected values of WTP.
The confidence intervals of a normal distributed R\M#ere calculated as shown in Equation (5).

B s
N (5)

Cl_, [EWTP] = EWTP) %t

NI

where,o % is the variance andll is the sample size.
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5 THE SURVEY

An on-site questionnaire survey was used to coliietd during February-August 2009. To
design a reliable questionnaire, earlier compreakiensderstanding for the achievements and
challenges on local govennance of the urban falegtails, ecotourism, and Local
participatiory program, was made through relatedrdture review, field participatory
observation approaches, and through non-strucfog group interviews for key figures in
villages such as community directors, supervisarg] representatives. The questionnaire
interviews were committed by four trained interveas, which interviewed visitors along the
trails by a systematic sampling method.

The bidding range and the seven bidding values desgned on the basis of WTP from
pilot by assuming that the population distributmWTP could be reliably derived from the
pilot survey. The seven bidding values were 2,5000@ 1,500, 1,000, 600, 200, and 100
NTD (New Taiwan Dollars, 30 NTD = 1 US$ in 2009). Thésg#ding values were randomly
assigned to respondents in conducting the survetptal of 397 respondents completed the
questionnaireTable 1shows the numbers of completed questionnaireBarstudy sites for
the seven bidding value3able 2shows the distribution rate for the response lhar the
randomly assigned bidding values. There are deditiends for the willingness of paying
the asked bids with increases in the value of itie. b

Table 1. Numbers of completed questionnaires ®sthdy sites

Bidding TVT CRT ETS Total
100 20 20 19 59
200 20 16 19 55
600 21 21 19 61

1000 17 18 21 56
1500 21 16 19 56
2000 19 17 19 55
2500 18 17 20 55
Total 136 125 136 397

Table 2. Response rates for the the randomly asdigidding values (%)

A 5)’ Jn
100 61.02 38.98
200 63.64 36.36
600 39.34 60.66
1000 44.64 55.36
1500 30.36 69.64
2000 20.00 80.00
2500 18.18 81.82
Note: o’ and o" denote'yes and“ng’ response for the willingness to paying the biddiafue from the
respondents.

Donation is a feasible payment vehicle for eligitime WTP in CVM in Taiwan, rather
than mandatory schemes such as tax and entry Resgpondents tend to protest against
paying additional tax. They already pay taxes ®® dgbvernment to deal with all aspects of
public affairs. They are not sure that the additiqggeyment would go to the funding for
dealing affairs about the trails. Therefore, thedtlgptical payment vehicle in this study is the
community organization of the local co-managemestidents. Respondents were asked
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whether or not they would be willing to pay a ramilp assigned value toward the funds
hypothetically operated by the participating comitiaa to launch and develop forestry
conservation on the trail.

The statistics for visitors from the survey are showTable 3 Most visitors come from
Changhua Metropolitan. The most common educati@vals$ for the respondents are college
and senior high school. The visitors are commonbaged in the industrial or service sector,
and residents in Changhua County. Visitors vistttiail very often, at least once a week, and
stay 0.5-1.5 hours per visit.

Table 3. Statistics of demographic variables faitors

TVT CRT ETS Total

No % No % No % No %

Gender:

Male 70 515 68 544 59 434 197 49.6
Female 66 485 57 456 77 56.6 200 50.4
Age (years old)

18-30 12 88 15 120 31 228 58 14.6
31-45 26 19.1 57 456 64 471 147 37.0
46-60 73 53.7 44 352 40 294 157 395
>60 25 18.4 9 7.2 1 0.7 35 8.9
Education:

Elementary 19 140 6 4.8 2 1.5 27 6.8
Junior highschool 23 16.9 7 5.6 5 3.7 35 8.8
Senior highschool 31 228 41 328 44 324 116 29.2
College 58 426 57 456 78 574 193 486
Master or PhD 5 37 14 112 7 5.1 26 6.6
Occupation:

Agriculture sector 2 1.5 3 2.4 4 2.9 9 2.3
Business sector 12 88 21 16.8 27 19.9 60 15.1
Industrial sector 16 11.8 38 304 27 199 81 204
Service sector 20 14.7 17 13.6 29 21.3 66 16.6
Public sector 11 81 10 80 15 11.0 36 9.1
Housewife 36 26.5 17 136 26 19.1 79 199
Other 39 28.7 19 15.2 8 5.9 66 16.6
Place of residenc:

Changhua county 134 98.5 100 80.0 85 625 319 804
Others 2 15 25 200 51 375 78 19.6
Visiting frequency:

Very few: once a year 6 44 29 232 30 221 65 16.3
Few: once in 1-6 monthes 9 6.6 27 21.6 46  33.8 80.7 2

Moderate: at least once a month 5 3.7 13 10.4 1 0.7 19 4.8
Very often: at least once a weelk16 85.3 56 448 59 434 231 58.2

Stay time (hours:

<05 10 7.4 4 3.2 3 2.2 17 4.3
05-15 91 66.9 32 256 52 382 175 441
15-25 30 221 58 464 58 426 146 36.8

>25 5 36 31 248 23 16.9 59 1438
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6 PERCEPTIONS OF THE VISITORS

6.1 Interactions of the visitors

The visiting frequency is classified into four levgAlexandris and Carroll, 1997): (1) Very
few: once a year; (2) Few: once in 1-6 monthesM@8llerate: at least once a month; and (4)
Very often: at least once a week. The stay time @d)oper visit is classified into four
categories: (1) <0.5; (2) 0.5-1.5; (3) 1.5-2.5;%2)5.

The trails are their recreational favorites witghattractions. Data ifiable 3shows that a
high proportion of the visitors visit the traillafist once a week and stay for 1-2 hours. Thely visi
the trails very often and stay shortly. The refatup of the visitor interactions and the
demographic features are analyzed by t-teat and\ANt@st (Table 4) The results evidence that
the visiting frequency differs across all the wisst of the demographic features included in this
analysis. The stay time only differs for the featuof educational levels, occupations, place of
residence, and three destinations of trails, whdees not differ across gender and age.

Table 4. Relationships between visitors’ interactamd the demographic features

Place of Three
Gender Age Education Occupations . destinatios
residence :
of trails
Visit frequency 0.036* 0.000# 0.000# 0.000# 0.000# 0.000#
Stay time 0.261 0.222 0.018* 0.006# 0.000# 0.000#

(*: a<0.05; #0<0.01)

6.2 Motivations

As indicated by Janowsky and Becker (2003), forkstails provide the public places for
recreation. The popularity of natural amelity haeémhean important quality indicator for a
spot of outdoor recreation (Meitner, 2004). In tases of three urban forested trails, most
visitors come to visit the trails with suplendidtural amelities for exercise, hiking (TVT
visiors), and relax and rest (CRT and ETS visitorgldifonally, some come on the purpose
to be away from the crowds and to enjoy the quietlanely. Trail management should focus
on this demand of the visitors. The recreationatpilag and management for the trails should
pay particular attention to the protection of netamelity through maintening and conserving the
natural resources. On the perspective of prevemtieeicine to enhance public health, trail
renovation is an important strategy to providegblic places for exercise (Reethal, 2004).

Table 5. Motivations of the visitors

TVT SRT ETS Total

Motivation (multiple choice) No % No % No % No %
Natural amelities 75 55.1 83 66.4 99 72.8 257 64.7
New Experience 10 7.4 14 11.2 10 7.4 34 8.6
Stop-by (not on purpose to visit) 2 1.5 9 7.2 13 6 9. 24 6.0
Ecological knowledge 14 10.3 22 17.6 23 16.9 59 149
To challenge natural adventure 12 8.8 12 9.6 7 511 37.8
Exercise and hiking 124 91.2 105 84.0 102 75.0 33B48
Relax and rest 95 699 109 87.2 103 75.7 307 77.3
To join special activity 5 3.7 4 3.2 7 51 16 4.0
To be away from the crowds & o) 554 38 304 31 228 110 27.7

to enjoy the quiet and lonely
Others 11 8.0 16 128 21 154 48 11.6
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6.3 The opinions of the visitors

Regarding to the reality of the trails, 15 itemsopinions of the visitors about the trails are
designed for three trails. The survey of these émstis reliable (Cronbachis=0.78). The
Likert's five scale measurement is applied for eiéem.

The results shows high mean value for that the orsitagree that the trails offer
recreation opportunity to relax and relieve stressl the trails increase their quality of life as
they close to the nature. A healthy ecosystemerfahest is very important for the quality of
trails. They would much more willing to participate resource management as they
conceived that recreations on the trails can imptbeir environment (Austin, 2004).

On the contrary, low agreement had shown aboutrthieagement practices of the user
pay to use, cap limits for the number of entraneepbe, and seansonal closure for recovery,
even though these practices can effectively enhtdreguality of recreation and the quality
of the environment. Therefore, for enhancing theedaiveness of the recreational
management and resource conservation, particuléentamins should be paid to
communicating people and seek consensus on thasticps.

The principle of ‘user pay to use’ reflects the ftielaship between rights and
responsibilities. The expenditures are made wheplpae the resources. The advantages of
user fees include (1) compliance for the justicebehefits, (2) effective allocation of
resources, (3) increases financial sources fortithié management, and (4) enhance the
responsibility of the users.

Moreover, the common congestion for the trails ohdays has affected the quality of
recreation and has impacted the environment otrtiks and the ecology of the forest. As
indicated by Arnberger and Haider (2005), congestitanagement would be the foci of
forest recreation managegent to alleviate conflatsong users on their benefits when
congestion reduces recreation quality.

The principle of ‘user pay to use’ has become irgiregly popular to be the safeguard for
release the stress from over-crowd, conservatioreational resources and the ecology and
environment. Following this principle, those whalig need the resources can get resources
by paying. This can make the user cherish the frated set fund for environment
management.

Table 6. Visitors’ opinions about the trails

TVT CRT ETS Total

1 trails can help to close to the nature 461 4.32B7 4.66
2 trails are useful for environmental education 14.2.49 454 4.44
3 trails offer places for recreation 440 4.56 4.6052

4 trails help conserve historical and cultural tagyés 3.61 439 4.18 3.97
5 trails help visitors relax and relieve stress 84.61.73 4.64 4.68
6 healthy forestry ecology can enhance qualityafst 456 4.68 4.59 461

7 local demand and patrticipation are vital for tr@fiurbishment 429 429 443 434
8 trails can drive local economic development aedme increase3.52 3.76 4.08 3.79

9 local adopting and maintaining trails are appiaipr 427 427 426 4.27
10 local participatory management is appropriate 404.4.38 4.40 4.40
11 favor co-tourism over mass-tourism for the tradreation 3.71 3.82 3.43 3.65
12 cap to limit the number of visitors 255 3.20543. 3.10
13 need some close time allow the flora and faaradover 263 358 3.74 3.30
14 agree to the principle of ‘user pay to use’ 2.58 2.49 2.35
15 Agree with regular monitor for ecological status 429 450 440 4.40
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According to the factor analysis for the opinionsoat the trails (BTS = 1988.848,
KMO = 0.838, and significant witp=0.000), the survey are feasible for factor analy§he
fifteen factors are reduced into four dimensiod$:fgnction of trails, (2) public participation,
(3) management, and (4) ecotourism.

Table 7. Factor analysis for visitors’ opinions alidhe trails

. . functionspupi(.:manage- eco-
Opinions about the trails of trails partici- ment tourism
pation

1 trails can help to close to the nature 0.825

3 trails offer places for recreation 0.799

5 trails help visitors relax and relieve stress 30.7

2 trails are useful for environmental education 90.6

6 healthy forestry ecology can enhance qualityafst 0.609

4 trails help conserve historical and cultural tagyes 0.471
15 Agree with regular monitor for ecological status 0.406

9 local adopting and maintaining trails are appiaipr 0.772

8 trails can drive local economic development andnme increa: 0.742
10 local participatory management is appropriate .6860

7 local demand and patrticipation are vital for tr@fiurbishment 0.561
13 need some close time allow the flora and faaradover 0.852
12 cap to limit the number of visitors 0.836
14 agree to the principle of ‘user pay to use’ 75Q.
11 favor co-tourism over mass-tourism for the tradreation 0.821
Variation (%) 2256 16.30 15.34 7.04
Cumulative variation (%) 22.56 38.86 54.20 61.24

Seven from the 15 items are categorized into theidn of the trails, four for the
participatory management of the trails, three foanagement and one for ecotourism
development. The forested trails in the study aheaulsl follow the practices of eco-tourism
for their development, rather than mass-tourismaddlition, impacts of congestions can
reduce the quality of recreation and the healttheflocal ecological environment.

The relationships of the opinions and the the deapgc variablesa are tested by t-test
and ANOVA Scheffe method. The results are shownhede 8.

Table 8. Relationships between demographic featmdsvisitors’ opinions

Three
Gender Age Educatio@ccupatio Pla_lce Ofdestinati0|FrequenceﬁStay time
residence trails

Trail function 0.331 0.724  0.547 0.239 0.837 0.038* 0.721 0.541

Public 4575 0388 0013 0160 0802 0207  0.031* 0.566
participation

Management0.389 0.000# 0.000# 0.003# 0.000# 0.000# 0.000# 0.061

Ecotourism 0.3220.966 0.552 0.766 0.046* 0.000# 0.637 0.746
(* : d<0.05; # :a<0.01)
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The opinions about the function of the trails diffenong visitors across three trails. The
opinions about local participation differ amongééssof education and visit frequency. The
opinions about the management of the trails déimong age, education level, occupations,
places of residence, three desinations of thesfrard the visit frequency. The opinions about
ecotourism differ among places of residence, argktdestinations of the trails.

6.4 Satisfactions

Satisfaction is referred to the assessment ofovssitor the interaction experience from the
services provided. This study designs 12 items dtisfactions for the visitors to assess their
experiences about the trails. A typical five-leldtert scale was applied to meaures each
items of satisfactions: 5=strongly agree (or si&iiyf 4= agree, 3=undecided, 2=disagree, 1=
strongly disagree. High Cronbachisvalue (0.86) shows high reliability of the survel
satisfactions. The means of the 12 item are showialire 9.

Table 9. Satisfactions of the visitors

TVT CRT ETS Total
1 botanic resources for both flora and fauna 3.623.86 3.87 3.78

2 non-batanic resources 37
(cold and clean air, water and splendid landscape)™

5 3.95 3.63 3.77

3 historical and cultural heritage 3.31 3.78 3.40 .493
4 safety of the trails 3.66 3.82 3.66 3.71
5 congregations 3.68 3.84 3.86 3.79
6 interpretation facilities 3.24 3.34 3.27 3.28
7 the length of the trails 3.76 4.01 3.85 3.87
8 the slope of the trails 3.85 3.97 3.81 3.87

9 recreational facilities such as pavilions andsea  3.09 3.59 3.67 3.45
10 public facilities such as washrooms and parkotg 2.57 3.30 3.43 3.09
11 convenience of transportations 3.77 3.63 3.38 .59 3
12 overall satisfations 3.85 3.98 3.80 3.87

Most visits satisfied with the trails, especiallytiwthe slope and length which widely
vary for the visitors to freely choose from. In #@uuh, the visitors satisfied with the the cozy
and safeth of the trails and also satisfied with ftbra and fauna resources around the trails.
Lindsey (1999) pointed out that there are high demfam facilities along trails such as
restroom, and parking lots. For example, the uisitved far away demand parking lots.

The results of factor analysis (BTS = 1873.354, KM0.844, ang=0.000) inTable 10
shows that the 12 satisfaction items are reductedtimee satisfaction categories — attributes
of the trails, resources in the trails, and faesitequuiped for thee trails. The relationshiphef t
visitors’ satisfaction and demographic variableested. The results are showmable 11.

Student t-test and ANOVA Scheffe method are applardtesting the relationships of
satisfaction and demograohic variables. The satisefax on attributes of the trails are
significantly varied among gender, educational levand visiting frequency. The elder is
much more satisfied than the young. The elementdugated is much more satisfied than the
higher educated. Higher satisfaction is occurs a@meho often visit. Additionally, the elder
much more satisfied on the resources in the ttads the young. For the satisfaction for the
facilities equipped on the trails, the satisfactadrthe visitors significantly vary among age,
education, occupation, across three trails.
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Table 10. Factor analysis for visitors’ satisfactio

Attribute ResourcesFacility

7 Length of the trails 0.808
8 Slope of the trails 0.797
4 Safety of the trails 0.720
5 Congregations 0.670
12 Overall satisfaction 0.646
11 Conveniences of transportation 0.587
1 Bonatic resources (flora and fauna) 0.798
3 Historical and cultural heritage 0.734

2 Non-botanic resources

(cold and clean air and water and suplendid lanmsca 0.724
9 Recreational facilities such as pavilions andssea 0.858
10 Recreational facilities such as washrooms arkimgalots 0.817
6 Interpretation facilities 0.410
Vaviation (%) 28.36 17.91 15.01
Cumulative variation (%) 28.36 46.27 61.28
Table 11. Testing results for the relationshipisftors’ satisfaction and demographic
variables
Place of Three Visit
Gender Age Educatio@ccupatio = . destinatiol Stay time
residence trails frequence

Attribute 0.4260.034* 0.000# 0.474 0.634 0.071 0.008# 0.849
Resources 0.208.038* 0.584 0.136 0.474 0.235 0.329 0.318
Facility 0.3100.000# 0.030*  0.040* 0.353 0.000# 0.082 0.118
(* : d<0.05; # :a<0.01)

7 EMPIRICAL RESULTS OF THE ECONOMIC VALUE

The empirical logistic models are estimated for ttiree studied trails for the main users -
visitors. This logistic regression for visitors indes the variables for categories of (1)
visitors’ opinions about the trail, (2) visitorshteractions with the trail, (3) visitors’
satisfaction with the trail with their recreatiordperiences on the trails, and (4) demographic
characteristics. A series of related variablesdasggned in the questionnaire. Only significant
variables are kept in the regression results byradipg extrapolative and interpolative
robustnessTable 12shows the definitions and descriptive statistorsvisitors. The estimated
results of the logistic regression for the visit@ie reported infable 13 The variables
included inTable 13pass the Chi-square test and Student t-test vatiigh colinearity
between the regressors. The Chi-square test wasas$est associations between categorical
variables and the Student t-test was used toltestdrrelations of continuous variables.
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Table 12. Definition and descriptive statisticsvafiables for visitors

Variable Definition TVT CRT ETS

1. Opinions about the tralil

A-Po-To- Agree with ‘user pay to use’ principle 2.00 2.58 2.49
Pay' (1.04) (1.23) (1.09)
A-Monitor®  Agree with regular monitoring to 4.29 4.50 4.40
understand the ecological status (0.90) (0.59) (0.61)

2. Interactions with the trail
Freq Times of visits in a year 94.15 48.49  45.32
(89.50) (46.19) (48.20)
Stayhr Length of stay (hours per visit) 1.39 212 1.87
(0.59) (0.90) (0.80)
Mot-Lea-Eco Dummies, visit motivation is 'to learn local 0.10 0.18 0.17

ecological knowledge' =1, otherwise =0 (0.31) (0.38) (0.38)

Mot-Try-Cha Dummies, visit motivation is ‘to challenge  0.09 0.10 0.05
natural adventure'=1, otherwise =0 (0.28) (0.30) (0.22)

Mot-Peace  Dumies, visit motivation is ‘to be away 0.30 0.30 0.23
from the crowds and to enjoy the quietand (0.46) (0.46) (0.42)
lonely’=1, otherwise=0

3. Satisfaction with the trail

S-T- Satisfaction with convenience of 3.77 3.63 3.38
Convenierft transportation (0.81) (0.88) (1.00)

4. Demographic variables
AGE1 Dummies, aged 18-30 = 1, otherwise =0 0.09 0.12 0.23
(0.28) (0.33) (0.42)
OC6 Dummies, housewife=1, otherwise = 0 0.26 0.14 0.19
(0.44) (0.34) (0.39)
Income Yearly household income (10,000 NTD) 64.9667.20 69.38
(57.88) (41.09) (49.87)

5. Bidding

A Bidding value in the first stage (NTD/year)  1102..01090.40 1137.00

(841.70) (842.50) (846.80)

Note: Standard errors are in parenthesesypical five-level Likert scale was applied: Sresigly agree (or satisfied),
4= agree, 3=undecided, 2=disagree, 1= stronglygcksa
Only the statistics of significant variables in thegression analysis are reported. The insignificant
variables are excluded.
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Table 13. Estimated results for visitors for thgishic regression

Variable TVT SRT ETS
Intercept —4.4665 —4.4383 -0.8231
(1.5689)** (1.4190)** (0.7604)
A-Po-To-Pay 0.4383 0.6923
(0.1733)* (0.2339)**
A-Monitor 1.0975
(0.3579)**
Freq 0.0135
(0.0048)**
Stayhr 0.5920
(0.2515)*
Mot-Lea-Eco -1.8133
(0.8116)*
Mot-Try-Cha -3.0160
(1.3288)*
Mot-Peace 1.2814
(0.5588)*
S-T-Convenient 0.5585
(0.2617)*
AGE1 1.4389
(0.5517)**
OC6 -1.5345
(0.6302)*
Income 0.0123 -0.0019 -0.0034
(0.0040)** (0.0054) (0.0045)
A -0.0017 -0.0008 -0.0014
(0.0004)** (0.0003)** (0.0003)**
Log likelihood —-61.61137 —-68.2839 —64.8983

Note: Please refer fbable 12for variable definitions and statistics of theigbtes.
Standard errors are in parentheses. * and ** desigtéficance at 5% and 1% levels, respectively.

For the estimated logistic regression models, tiadibg values assigned to the
respondents (variable A) have significant negasigns across all model specifications.
These negative signs indicate that the tendencthéoresponses diminishes with the offered
bidding values. In addition to demographic variabladividual opinions about the trail,
personal interactions with the trails, satisfacdiovith experiences on the trail are significant
in the logistic regression function.

The local three ruban trails are the main placesethé visitors in Changhua County for
recreation and exercise. The payment probability TST visitor increase with the ir
agreement to that their visiting motivation is learn local ecological knowledge' and
agreement with that regular monitor can help inewstand the ecological status of the trail.

Income only significantly affects visitdreesponse to payment for TVT trail. Income has
no significant effects on WTP for visitors of CRT d&dS trails.

Agreement tduser pays to us@rinciple, can increase the probability of payiogCRT
and ETS visitors. The visitors WTP for CRT trails igher for the visitors with higher
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visiting frequency and longer stay time. The satisbn with the convenience of
transportation are positive related the the paymesttability for CRT visitor.

The ETS trall is attractive to young people (aged @Bv#hich revealed a higher payment
tendency in this study. However, there is lowermegt willingness for housewife. The
visitors WTP for ETS trails are higher for the yowigjtors whose visits are motivated iy
be away from the crowds and to enjoy the quiet lanély and been attracted by natural
adventure for challenging. The ETS trail offers thangan opportunity to run away from the
hubbub with natural advanditures.

Income as an indicator of purchasing power andr@éfioility for the payment, income
effecs can be estimated through the logistic regsas The income variable among the
logistic regressions of this study is significaor fTVT visitors. The income effects are
significant for these three groups of people. Hosvethis income variable is not significant
for the SRT and ETS visitors.

Table 14reports the estimated economic values. Accordiniipé confidence intervals of
the estimated visitosVTP for these three trails, the WTP is not significdifferent from
each others, even though the average values of VElyPslightly (highest in ETS, followed
by CRT and TVT). That is, the values generated froenrdtreational benefits of the three
trails are identical for the visitors.

From the results of the logistic regression, ammate relationship of the visitors to the
trails had made them benefit from the trails focreations.The visitors often occationally
come to visit for recreation from the nearby Chuargy Metropolatan. Visitors live nearby
with higher the sense of place and the recognitionghe trails trails. Especially, the quality
of the trails is maintaned to a satisfactory leseice the local community has involved in the
co-management program to sustain the natural ressur

Table 14. Economic values of the three trails (N/E2()

TVT CRT ETS
Mean 493.83 601.18 616.45
Medium 594.10 685.95 726.50
95% confidence interval
Upper bound 625.40 824.69 769.73
Lower bound 362.27 377.67 463.18

8 CONCLUSIONS

Based on the questionnaire and statistic analyssjlts show that respondents, including
tourists (n=397) often visit these nearby foredtails and stay there for a long time. The
main motivations for respondents to visit forestedls include nature sightseeing, exercise
and hiking, and relax and rest. Through the factwalyesis, visitors’ awareness toward
forested trails could be summarized into four fextancluding trail function, public
participation, management, and eco-tourism. Visiteatisfaction toward forested trails could
be also classified into three factors includingl tcharacteristics, trail resources, and trail
facilities. They also highly are satisfied trail cheteristics and local resources. The economic
values of recreation form the three systems are. hig
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NTFP and its Economic Contribution to the Surroundng
Community in Gunung Walat University Forest

Chiharu MaEDA? — Yuei Nakama ® — lin ICHWANDI®

#The United Graduate School of Agricultural Sciedagoshima University, Japan
P Faculty of Agriculture, University of the Ryukyudapan
“Faculty of Forestry, Bogor Agricultural Universityest Java, Indonesia

Gunung Walat University Forest (GWUF) is managed Haculty of Forestry, Bogor
Agricultural University in Indonesia. The total &st area is 359 ha, which is mostly covered
by agathis (Agathis loranthifolia) and pine (Pinoeerkusii) trees planted from 1959.
Although GWUF adopt non — cutting system, all exgeenan be covered from self — income
generating activities such as resin production ualic services. In 2013, 40 farmers of the
surrounding community tapped resin from agathis piné in GWUF. They got a salary of
Rp 2,000 per kg (US$ 1 = Rp 11,000) for resin abiten from agathis, and Rp1,600 per kg
from pine. The total household income was aboutdRgpilllion per year on average, and
average income from resin was about Rp10 millianyear, accounting for 71% of their total
household income. Resin production in GWUF not ootywered self-income, but also
contributed to farm economy of the surrounding camities. GWUF is an example on a

small scale forestry management without cuttinggre

" Corresponding author: chiharu.maeda.21@gmail.com
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Landowner Views of the Benefits, Threats and
Geographic Extent of their Woodland “Landscapes”

David W. McGILL — Ana Maria RAZO

Division of Forestry and Natural Resources, Wesgiia University, Morgantown, West Virginia, USA

Recently, the USDA Forest Service has been promdandscape scale stewardship and
cross-boundary collaboration through research, igatbns, programs and projects to
preserve forests and to understand how to managst$ounder changing conditions. This
federal agency has been working with public andagte partners “to promote landscape scale
conservation to restore ecosystems on a landsacabes’.sPrevious research has established
that woodland owners often “speak a different lagri than natural resources professionals
and hence may not comprehend the idea of landsoapagement. We carried out a mail-
based survey to assess woodland owners’ viewseaf divn local landscapes and the major
benefits and threats found therein. The intenthf project was to allow them to share their
own concept of what constitutes “landscape”. Woodlawners from six counties in five
widely-dispersed areas of the state of West Vigginiere selected to participate in this
project. This paper will describe the results & slurvey.

" Corresponding author: dmcgill@wvu.edu; P.O. Bo2%IMorgantown, West Virginia 26506-6125 USA
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Targeting Private Forest Owners Groups for
Effective Policy Decisions and Implementation in
Slovenia and Bosnia-Herzegovina

Spela Pezdeviek AMdovrRH* — Donald G. l/DGES — Mersudin A'DIBEGOVICE

@ Department of Forestry, Biotechnical Faculty, Wmsity of Ljubljana, Ljubljana, Slovenia
® Department of Forestry, Wildlife and Fischeriesjvdrsity of Tennessee, Knoxville, TN, USA
¢ Faculty of Forestry, University of Sarajevo, Savaj, Bosnia and Herzegovina

Forest and forest-related policies in many southéasopean countries have changed
considerably in the past few decades due to theeurpented scale of socio-political

changes. The collapse of Yugoslavia in the earl90%9forced a significant evolution of

private forest policies in the countries arisingnfrthe break up. During the Yugoslavia years,
private forest ownership was unattended or eveorgghby national forest policy. As a result,

few policies existed in the new countries to guidiecision makers on private forest

management, and the resulting initial policies waegeloped with little or no consideration

of or input from private forest owners. We evaldapgivate forest owners in two southeast
European countries, Bosnia-Herzegovina and Sloyearal classified them by actual

management behavior, willingness to cooperate hadcxpectations of this cooperation and
the importance of ownership, property, and socimagraphic characteristics in the

classification. Based on the results, appropriatdegies were identified to target each owner
group with a different combination of regulatorgcéntive-based, and informational policy
approaches. Three owner clusters - were identifiegach country. Policy options for each
group were then provided, based on Smart Regulgiramciples and requirements. The

results reveal that several policy types are neadewach the three private forest owners
types and this variety of policy options coversidenrange of policy approaches.

Private forest owners / Forest owners’ typologiesiolicy instruments / Smart Regulation

" Corresponding author: spela.pezdevsek.malovrh@if.si; Vecna pot 83, 1000 Ljubljana, Slovenia
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The Responses of Forest Owners in Japan to
Expansion and Reduction of Demand:
a Case Study of Kitayama Forestry,
the most Expensive Forestry in the World

Keito MINEO'

Graduate School of Agriculture, Kyoto Universitgpan

Kitayama forestry, practiced in the northern pdrKgoto City, Japan, is a unique forestry
method that forms a specific artificial forest landpe to produce decorative sugi
(Cryptomeria japonica) logs for traditional architecture. Demand for Buogs expanded
rapidly until the 1980s, but dramatically decreabgdl1995: the sales volume in 2013 was
approximately 10% of the peak in 1988. Decreaseddumtion has resulted in the
abandonment of forestry activities and a degradeddcape. This study used interviews to
analyze how Kitayama forest owners adapted to thkaages, and reveal what is needed to
overcome the problems caused by the decreased dekitalyama forest owners adapted to
expansion by increasing production areas and intiog monocultures by giving up fuel
wood, taruki logs, and mushroom production. Whemaied decreased to below a sustainable
level, innovations such as marketing techniques raawl goods and services were needed.
However, we found that cooperation between ownesectors and risk-taking were lacking,
impeding innovation.

" mineo.keito.78n@st.kyoto-u.ac.jp
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Forest Engineers' Perceptions about
Adapting Forest Management to Climate Change in
Northern-Eastern Romania

Mihaela MUTU" — Corina IJDUMAN — Laura BURIAUD —
Liviu NICHIFOREL — lulian-Constantin BNILA

University of Suceava, Romania

Is increasingly likely or even accepted the idest the climatic parameter changes can affect
the environment and the forestry ecosystems. Is ¢bntext new provocations appear for
forest mangers to understand, prevent and impto&etchanges.

This study presents perceptions, opinions andud#g of forestry engineers about the
climatic changes and the impact of those on thestomanagement in two counties in
northeast of Romania. The research question isdbasethe hypothesis that the forest
engineer’s attitude towards the forest managemdaptation to climate change is more
important on the forest ecosystem than the climhssge affects itself.

The study was made with some sociology specifiearesr methods help, the interview was
used as a data collection method. So, 74 interwesvs taken to the forest administrators from
the national forestry district, forest administati from private forestry districts, included
representatives from Suceava’s Territorial Inspatédor Forestry and Hunting. In making of the
interviews was followed: the identification of thgitudes and the perception on climatic changes
formation way, the identification of the perceptiabout the effects of climatic changes on
forestry ecosystem and the identification of thecggtion about the forestry management
adaptation to the vulnerabilities and risks gemeraf climatic changes.

The results show that most of the interviewed pessind information about climatic
changes in mass media and on internet. They carideclimatic changes are obvious and
that these are the result of human activities aa af natural causes. More, climatic changes
will accentuate the catastrophic events and extréangperatures variations. Conform to
majority of the interviewed persons, the forestrpsy/stems will be much vulnerable to wind
damage, to illness/insects attacks. Also, stangiaglphenomena will happen more often.

As an adaptation measure of forestry managemerdintwatic changes are seen the
increase of the forest surfaces with the promotiorthose composition of more resistant
species and mixtures of stands. The interpretatidhe recorded data shows that the climate
change enhance into the forest managers attitud#ientation towards more conservative
practices, based on the model of continuous fareger (low-intensity-based forestry, with
repeated interventions aiming to promote naturgémeration). Overall, the fact that forestry
is based on natural regeneration mainly may evéntiailitate the adaptation of the forest
to the climate change without any antropic influnc

" Corresponding author: corina-m16@yahoo.com
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Main Environmental Loads in Forests of Sopron and lieir
Acceptance by Citizens

Gabriella Maria McY —Botond HeJJ

Institute of Forest Resource Management and RueakD@pment,
Faculty of Forestry, University of West Hungary p8&an, Hungary

In our research we survey the load and types ofsiouin the Sopron Hills, furthermore we
examine the material and immaterial benefits offtinests for the local population.

Our research was made on built elements and thstiers interconnections in the forest
environment which was then related to results frguestionnaires made among forest
visitors. The results showed that expectations tdsvaouristic infrastructure in forests are
ever-growing, even reaching the expectation lemebrds an urban space environment.

We observed with the majority of respondents thattypical activity, the support and
needs for infrastructure development depends onfdtest visiting frequency. There is a
higher need for infrastructure development with enlbequent visiting attitude.

The sensitivity towards different kinds of enviroemtal load appeared to be independent
of the frequency of forest visits; it appears tcalgenerational characteristic.

Our surveys show, that more than 60% of visitorthan Sopron hills are local residents,
and further 10% arrive from within 50 km, thus 7@¥ovisitors are familiar with the area.
About 15% of respondents said that their last wsiSopron forest was more than one year
ago. Therefore it seems to be clear, that the sodiag hills of Sopron are the key
recreational targets for citizens of the city.

The rejection of personal involvement in environtaédevelopments is inversely related
to the frequency of forest visits. This is a tremtially untapped potential for forestry to
involve citizens into touristic developments andmtenance.

A general result of the research was that respdadgrow a higher tolerance towards
touristic load and lower towards pollution than ecjed.

" Corresponding author: gbrll_nagy@emk.nyme.hu; BEO8OPRON, Bajcsy-Zs. u. 4., Hungary
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Mathematic Function Relations in
Quality of Life Model in Forest Assessment

Gabriella Maria McY — Botond HJJ

Institute of Forest Resource Management and RueakD@pment,
Faculty of Forestry, University of West Hungary p8&an, Hungary

Our survey was made in Sopron forests, which ageclbsest ones to the city. These forests
are managed by a state owned forest company Beoéatise special position of these forests
their main aim is to provide recreational servitzethe citizens of the city and to visitors.

In order to measure this well-being function of foeests we created a quality of life
index, which uses classical environmental valuesssent and QoL methods as well.

In the model we assessed economic, natural and rhumflaences on the forest. This
model is able to characterize the local societyisl @ommunity’s attitudes towards the
environment.

We proved that there are certain relations betwalgective (classical environment
assessment methods) and subjective elements (Qtilods} and these can be expressed in a
multi-variable model.

" Corresponding author: gbrll_nagy@emk.nyme.hu; BEO8OPRON, Bajcsy-Zs. u. 4., Hungary
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Stakeholder Evaluation of Long-Term Changes in
Framework Conditions of Forestry in Scotland

Maria NuUNIK?* — Anatoliy NINIK”

8The James Hutton Institute, Aberdeen, Scotland dridiagdom
® Environmental Network Ltd, United Kingdom

This paper concisely analyses some of the moshtret®/elopments observed in Scottish
forestry. It explores the economic, environmentatl aocial aspects of forestry, and

stakeholder perceptions concerning forest multieosystem services. Recent
developments in forestry provide challenges foremsitsts and practitioners: How can

dominant stakeholder attitudes concerning woodldredsharacterised, and how can they
be translated into policy design? How do peoplecqgige the long-term changes in

framework conditions of forestry? What possibleufes of Scottish woodlands are seen
through the eyes of forest-related stakeholders® dttion research follows a semi-quali-

tative route and applies the Q-methodology. Theleamsis is on stakeholder participation

and on the developing of capabilities to enhanee éhd-user involvement in decision

making processes concerning the inclusion of woawtlan Scottish countryside. Findings

improve an understanding of the diversity of erigtattitudes towards forestry (including

small scale forestry), under changing frameworkdatons, and on the increased role of
Scottish woodlands for the economy, environmenteuple.

" Corresponding author: maria.nijnik@hutton.ac.utgigiebuckler, Aberdeen AB15 8QH, Scotland, UK
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The Present Situation of Common Forests in Japan

Ikuo OrA”

Department of Forest Resources, Ehime Universiyad

Abstract — During the long feudal era of Japan, common forkat$ established almost all over the
country. Common forests as common pool resources wecessary for rural village dwellers who
depended largely on forest products and byprodurcttheir daily household uses and farming
activities. However, in the process of modernizatidter the Meiji Restoration which took place in
1868, such common forests had to be reorganizéddiveership status. Some common forests were
divided and distributed into local individuals, semvere legally designated as local common property
of the hamlet people, some became community forestengs to newly established municipal
government, and others were confiscated by the.sTdtis paper aims to describe historical change
and the present situation of the former commonstsrdt is important to recognize that small-scale
private forests are closely related to common fsresmany of rural mountainous areas in Japan.

Common forest land modernization law / common podalesources / production forest association /
profit share plantation forest /, property ward forest

1 INTRODUCTION

Common pool resources have been attracting moreramd attention in recent years. The
tragedy of the commons is heavily criticized as esmonomic theory, but the reality of
common forests in Japan is in critical situatiomv&nmental policy to discharge the old
conventional forest use since the Meiji Restoratias been destroying the system of
common forest over the country. In addition, beeawd the depopulation of rural
mountainous area as well as spread of lifestyledbas not depend on forest resources after
the rapid economic growth in 1960s and 1970s, atramént of forest management in small-
scale private forests and also common forests mlespread.

In this paper, historical change of policy diren8arelated to common forests in Japan is
summarized. Subsequently, resent situation antuliies that common forests are facing are
analyzed. Intimate relationship between commonstsrand small-scale private forests at
local level is one of the key factors to promote thodernization of forestry. Lastly, changes
of managerial behavior in the common forest sysaesnnvestigated.

" ikuota@agr.ehime-u.ac.jp
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2 HISTORICAL CHANGES OF COMMON FOREST IN JAPAN

2.1. Beginning of the common forest

During the long feudal eras in the middle age, @aggmajority of Japanese people were
peasants with or without their own farmland. Ricétication was in the central position of
the agriculture, and it was normal for the villaggés work together in the paddy field at the
time of rice planting and harvesting. Mutual helpthim the community members was
indispensable because the village was designatad anit to pay the tribute rice for the lord
(Kasahara 1989).

Distinguished characters of rice cultivation wete high productivity and continuous
cropping at the same field. There was no need teeraafallow periodically unlike the three
field system in Europe, but it was necessary tonautiral fertilizers such as compost in the
field during winter time. Forest was critically imgiant for supplying natural fertilizers as
well as firewood for daily uses of farmers.

The common forest system was considered to belssiath gradually in the middle age.
At that time, land register system was not formadatand backyard forests on the mountain
slopes belonged to landlord or nobody. It was resmgsfor farmers to correct fodders, fallen
leaves, branches, shrubs, thatches, wild vegetabtasshrooms and firewood from
surrounding forests, and rules had to be createdda@ overuse of the resources. In this way,
use right for the common forest was establishedrddgss of its ownership.

From a standpoint of lords, such traditional use fafest by local farmers was
unavoidable in order to ensure harvest of rice caop tribute. Therefore, rules of the
common forest was created by the farmers but lbadisobliged to accept the use of forest. A
common forest might not belong to single village taua few neighboring villages together.
We can find some cases of protection forests aalilption of special tree species or forest
areas directly managed by lords in certain areafhmy were the exceptions. In most cases,
forests near the village were to be used as tharmmforest by farmers. As long as the
forests were managed sustainably, lords did nal reeomplain to the farmers.

In the Edo Period, which lasted until the last udlthe 19" Century from the beginning
of the 17" Century, rules of the common forest were strictgtermined by each villages.
Entry period, tools for gathering and transportiondder and firewood, quota of each forest
product, and provision of labor for management ficas were under the regulations. Because
of heavy use of organic materials, forest standsaliys became dwarf or coppice forests.
However, its sustainability of producing necessaaterials for the farmers had been kept for
hundreds of years.

2.2 After the Meiji Restoration

Meiji Restoration, which aimed at the overthrowtlod Edo shogunate and construction of the
modern state, started in 1868. The new governmashexd the window to foreign countries
after 260 years of isolation, and rushed the intotidn of education, technology and legal
system from the West. Scientific forestry was alsmoduced in those days mainly from
Germany.

The Meiji government considered that land regigtrasystem was critically important
for governmental budget to ensure tax income, atibmwide reform of land tax system was
proceeded. The government tried to establish te&esy of property tax in accordance with
the land area included forestland, instead of tiewipus system of agricultural land tax with
tribute rice. However, reform of the common forests not an easy task. In case a common
forest registered as private land by dividing torfars, the owners who got some pieces of
forestland had to pay tax every year. In most ¢abescommon forest did not produce any
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cash products but self-consumptive goods, therdéoreers hesitated to own forest as private
property. Farmers had wanted to keep their comroogst as the common pool resources of
the villagers. They rather needed traditional uglet without property right which made them

responsible for tax payment. The government, howeweeded clear distinction between

public and private possession. They planned tgogmterty tax from private forests, and to

earn money from timber sales from public forestind disposal.

Governmental policy of rapid reform of the commanekts caused a lot of disputes. In
case a common forest forced to belong to the mpaigovernment, traditional use right was
the crucial point of interest for the farmers. Tée&vas no big problem if the use right had
recognized as it was by the local government, lbéravise disputes took place. For the
farmers, agricultural system and the way of life uldo not change regardless of the
governmental policy.

As a result of social conflict between the governmand farmers, former common
forests had changed into several different typeswaiership during the Meiji Era. National
forest is one of the major transform of the formemmon forest. The government might or
might not accept traditional use of local farmerduding firewood correction on the national
forest. Profit share plantation forest was the othge of relationship between the
government and local villagers. In this case, tbeegnment lent a part of national forest to
villagers and villagers proceeded silviculturalivates so as to share the profit of final
harvest (Murota and Mitsumata 2004).

Communal possession was another major type of @higerVillages were the owner of
the common forest and it was undividable. The ig# of the forest had been kept after the
transform, but the situation should be drasticatlganged with the merger of the
municipalities. It caused difficulties in many casdterward.

Private shared register was the other type. Thestawas owned by the group of people,
usually the patriarch of each household. In thsec#he forest was transferable but the group
had to pay property tax. It was rare to divide¢benmon forest into individual farmers at the
early stage, but such type of privatization slopigceeded.

In 1889, the government introduced the new systemumicipality. Cities, Towns, and
Villages were designated as the fundamental loogbghment with legal person status. In
order to organize assembly and public office, daterscale of the people were required to
make a municipality; at least 300 to 500 househeldse necessary to be a village. This
governmental order forced to merger small natuilldges into the new official Towns or
Villages. It resulted drastic decrease of the nunmadfemunicipalities from 71,314 to 15,859
within one year.

In most of the cases of this merger, communal fereslonged to natural villages had to
change their status again because the naturadjasllavere no more to exist as a unit of the
commune. Principle philosophy of the Meiji govermineas to distinguish the land ownership so
as to utilize the land efficiently and strengthgnpublic finances for the development of the
country. Therefore, the government tried to elirrenéie ambiguous ownership status like local
commons in this occasion. Some of the communast®iferced to be in municipal possession,
and others became shared registered forests alediwnto private property. There were some
cases to stay as the communal forest after themevicipality order.

In order to transform the status of communal farestoothly, the government created a new
organizational framework named “property ward”. iyperty ward forest was a former common
forest which legally transferred to the newly esiled municipality but traditional use right was
given to those who were in the former natural gélao which the forest belonged. Therefore,
management of the property ward forests would lpeerd to be done by the villagers, and
revenue from it also were to be used for theselpedpe property ward was not just for forest
but other land or property including agriculturald, pastureland, pond, graveyard, and hot
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spring (Izumi et al. 2011). These property legallyned by the municipal government but only

specially designated people belonged to the pyppeatd had its use right. In case that a former
common forest belonged to several neighboring geaand these villages became a part of
different municipalities, a special organizatioattepanned two or more municipalities might be
created for taking over the forest as a unit.

2.3 Changes after the World War II

The number of municipalities had decreased graglsatice 1889. According to the statistics
of the Ministry of Internal Affairs and Communioaitis, total number of municipalities
dropped down to 12,315 in 1922, and 10,520 in 1@4%er the occupation of the United
Nations after the World War 1l, Japanese societg wansformed into democracies from
empire. Major laws as well as the constitution wersewed, and the Local Government Act
was newly established in 1947 to facilitate de@diztation.

In 1953, “Towns and Villages Merger Promotion Actime into force. The government
aimed to enlarge the scale of the municipalitieleast 8,000 or more people so as to provide
efficient official services including primary andecondary schools, fire fighting and
ambulance, health, and social welfare. Followinge tebove mentioned act, “New
Municipality Construction Promotion Act” was canmd force in 1956. This act aimed to
promote to create bigger municipalities with mergerluding cities as well as towns and
villages. Both of the acts were time-limited todiyears, and at the end of the second act
period, the number of municipalities dropped to/2,#n 1961.

Along with this reform of the local government syst many of the former common
forests had to experience a big change of its stagain. A lot of new property ward forests
had created from the old municipal forests so deetp the use right for the limited group of
people within the new municipality. However, in igazases, municipal forest transferred to
the new municipality and began to be managed asbcdorest instead of a local commons.
One of the reasons of the fact was weakened retati@tween the local people and their
former common forest. Another reason was policeaion to manage and utilize public
forest for all the citizens under the name of dermog.

Forest Law was also amended in 1951. In this amentima new type of forestry
cooperative named “production forest associatios wereated. It was different from the
forest owners cooperative. The forest owners caiper was the organization of individual
private forest owners for facilitating forestry iaittes including variety of forest practices
and timber sales. Activities of forest owners caapiees were provided by contract basis for
members and non-members (Ota 2012a). On the o#imet, the production forest association
was the group of people who manage their forestheynselves as a specially designated
status by the law. In other words, forest owneis management organization were the same
entity designated as the production forest assoniafThis organization was created to
promote efficient forest management with group aest owners, but it also was to be a
transform of former common forest.

In 1966, Common Forestland Modernization Law cante practice. During the years
between late 1950s and early 1970s, Japan expedeachigh economic growth period.
Timber demand far exceeded domestic supply, andetimprice rose up year by year. The
government rapidly developed infrastructure andegufor importing timber as well as
facilitating the increase of domestic timber pratut both from public forests and private
forests. This law was one of the policy measurdadiitate domestic timber production. The
government aimed to modernize the forestland ovimgrespecially of former common
forests so as to promote efficient forest managénfsa result of this policy, about three
thousand production forest associations were eskanl. Average size of a production forest
association was roughly about 100 ha (Handa 2001).
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3 PRESENT SITUATION
3.1 Recent trend of forestry in Japan

Forestry has been worsening its business situdtiorseveral decades in Japan. Industrial
roundwood production volume had been decreasing &ibout 53 M min 1967 to 16 M m

in 2002. Share of the domestic timber was lostmipdrted ones. Although the volume is
increasing slowly after 2003, unfavorable condit@s not changed significantly up to now.

Governmental forest policy was partly successfavioas failure on the whole. The Basic
Forestry Law of 1964 aimed to expand domestic tmtm@duction by small-scale forest
owners as a central actor with the help of foreshers cooperatives. Production forest
associations were also expected to play an importd®. However, the policy objective of
increasing timber production was not achieved. @ontto the prosperity of urban area,
agriculture and forestry faded in countryside. Ompation in rural area became a social
problem since 1960s.

Expansive afforestation was almost the only sudokgsolicy measure. It was a
nationwide project to convert natural broadleavests into softwood plantation began in
the mid 1950s. Presently, there are about 10.3Mfhplantation forest which composes
41.2% of total forest in Japan, and great majaftthese plantations were established during
the period between 1950s and 1970s. These foaminaes are going to mature today.

After the turn of the Century, the government aadiiv promoted merger of the
municipalities again. Many depopulated villages aodns were to join in the large
municipalities or even in the big cities. The numbemunicipalities was 3,229 in 1999 but it
dropped down to 1,719 in 2014. This change miglecathe status of property ward forests
and other types of former common forests as wak9#0s, but it is not appeared to be a
serious problem so far.

3.2 Existing state of former common forests

It is very hard to know exact area of former comniorests. One of a reliable research
suggested that over 3M ha used to be the commestfo(Takei et al. 1989). Considering the
situation in the Edo Period that most of the faestrrounding the villages were to be used as
the common forest by local farmers, total area tiighmuch more than that.

There are many different types of ownership in frmommon forest in Japan. The
followings are the list of the ownership of forntmmon forest today:

» Shared register

» Representative of the group

* Private individual

* Hamlet

» Partial-affairs association

* Property ward

* Municipality (city, town, or village)

» Agricultural cooperative

e Corporation

e Temple and shrine

* Production forest association

* Prefectural forest

* National forest

* Approved territorial bond group
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Within the above category, property ward and pradacforest association are popular.
There are 2,341 property ward forests and 3,186ymtion forest associations. Total area
of the former is 1,0467,000 ha and that of theetat 383,670 ha (Ministry of International
Affairs and Communications, Forestry Agency 201&pproved territorial bond group is a
relatively new organization that the governmentlelithed to be a property owner. This
was legally authorized by the amendment of the Lac&onomy Act in 1991. Some of the
old styled ownerships including shared registeiygte individual, and hamlet changed the
ownership into this category since then. Approveditorial bond group is an officially
approved organization that represents the peopirglinearby somewhat like a natural
village in feudal era, so that it is more convehinown and use the former common forest
than other ownerships.

Regardless of the ownership types, utilizationhef former common forest is not active
today. The reason is simple. Lifestyle of the ryrabple has changed and none depends on
forest resources for their agricultural nor daiges. Coppice forests are just abandoned and
become over clouded dark forest stands. Huge aasadnverted from dwarf broadleaved
forest into softwood plantation, but many of theme also abandoned because of an
economic reason, i.e. continuous decrease of tipbees.

There are also other way of utilization such ag gourse, ski resort, summer cottages
and other recreational purposes. Maneuver landh®fSelf Defense Forces in Yamanashi
Prefecture is a noteworthy case of lucrative wtian of the former common forest. In
these cases, management organization of former comimrest just earn money as a
landowner for leasing the forestland.

4 DISCUSSION

Common forests were essential for the subsistericgamners. Even in the rapid
modernization period after the Meiji Restoratioarnfiers heavily depended on common
forests. However, the government wanted to estabksvly introduced Western land register
system by destroying old and ambiguous use rightooos. A lot of conflicts and lawsuits
had happened under such situation. The governmedttt mix enforce measures and
conciliatory measures to manage the people, argl ithiwhy many different types of
ownership of the former common forest exist today.

The Meiji government aimed to transform the formemmon forest into national and
municipal forest in order to facilitate efficientamagement of forest resources. Public
ownership was considered to be a better way of giagaforest than private ownership.
However, on the other hand, the government wasibto permit traditional uses of forest
resources on public land for the former commondbusers in many cases. Their policy was
full of contradiction from the beginning.

Common Forestland Modernization Law in 1966 wasraihg point. Based on the strong
policy direction of expanding domestic timber protlon by Basic Forestry Law in 1964, the
government actively admitted to establish produrctiorest associations on the former
common forests. This meant the promotion of priviatest organization rather than public
ownership. If a former common forest was dividetb imdividual farmers, all of them were
to be small-scale owners. The idea of productioedbassociations was to integrate these
individual forests into a middle or a large scahit.UExpansive afforestation was a good tool
for converting useless broadleaved forests intadyectve softwood forests with having
governmental subsidy on such land. It was a meéulitgal under the situation at the time.

However, the purpose of this act had not fully eehd. Beside the fact that not all of the
former common forests transformed into the produnctorest association, forestry activity on
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production forest associations had been shrinkiredglly with a declining economic

situation of domestic forestry. Small-scale forestners as well as the production forest
associations as the group of small owners lost vattin to invest on their forests. The
situation was mostly the same for the property wlarésts and other types of the former
common forests.

Increasing number of absentee forest owners ishangrroblem. The production forest
associations are required to manage its foreshéymselves by the law. However, aging and
reducing number of residents make big obstaclethtomanagement of the forest. Naturally,
operations are going to diminish year by year.

There is a more severe problem in the former comioi@st. In case of selling the shared
register forest, it is required to have signatufeall the members, but it is extremely difficult
to get signatures of all the members in reality.maost of the cases, some members have
already moved out the village generations ago,thack is no ways to make a contact with
the offspring at all. Therefore, the forest habedeft as is forever. There is no legal measures
to remedy such problems. It is one of the reasonm€reasing abandoned forest in Japan.

Even though there are many difficulties in fronttleé former common forests, they are
still important in Japanese forestry. Most of thiegte forests are small in scale. Average size
of private individual ownership is 5.7ha, and 80Q0,@ut of 900,000 private forest owners are
holding less than 10ha of forestland (Ota 2012h).tRe other hand, the size of former
common forests is much bigger than individual owhgr, and it means they have a
possibility to play a responsible role for domegtmber production and sustainable forest
management in this country. New policy measures aewa legislations are needed to
facilitate the effective utilization of the formfarests.

5 CONCLUSIONS

Small-scale forestry in Japan have many problesssiels of common forest is one of them.
Efficient utilization of the former common foreseavery important for domestic forestry, but
governmental policy to renovate them has beenddde many decades.

Considering the historical trend and present stinatbove, the author gets to a question
whether not there is a inherent contradiction t® mhodernization of the former common
forests. Critical importance of common forestsamier days was on its subsistent needs by
farmers, but it has been totally changed. Theret ineisio reason to keep the common forest
as a common pool resources without common necessithe people. Is the softwood
plantation forest qualified for the common poola@se for local people?

What is required for us from now would be to regdie old community to live together
with the neighbors. There is a need to changeitistyle of excessive individualism today
into more co-working and co-sharing ones, andzatiion of the former common forests will
be of value in such a community.
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Abstract — In the European countries, the current forestaise to enhance all goods and services
supplied by forest ecosystems, taking into acctiumimultiple needs and interests of modern society.
In order to improve the multifunctionality of fotesand to incorporate stakeholders’ opinions in
participatory forest planning, it is important tmadyze decision making process characteristics.
Successful participatory forest planning requirédsaough analysis of stakeholders’ perceptions and
preferences. The aims of the paper is to investijad differences between stakeholders’ perceived
influence and real power in forest management. Astijonnaire survey was carried out among 51
forest stakeholders in a case study in Italy. Reeceinfluence was measured by asking stakeholders
to rate on a 5-point scale the extent to which tbay influence six forest management issues. Real
power was analyzed using the social network argl{SNA), investigating the relationships that
stakeholders have with each other in the netwoeal Rower was measured using a Freeman’s degree
centrality measure, which focuses on the direstd@ming in and out for each stakeholder. The tesul
of the study suggest that in many cases staketsoldete a distorted perception of their own power.

decision making process / power / participatory approach / social network analysis / Valle di
Non (Italy)

1 INTRODUCTION

Power plays a fundamental role in social interasti@nd it serves as an organizing principle in
the social sciences (Russell 1938). Power can figeden different ways. According to Weber
(1947), power is defined as “the probability thatagtor within a social relationship will be in a
position to carry out his own will despite resistah In this way, power can be considered as the
ability of an individual in a relationship to exarfluence on another person, in order to obtaén th
expected outcomes (Simpson et al. 2014). The pessilategies in order to influence a person
can be direct or indirect: the first type is visilsind unambiguous, while the second is less visible
and more subtle. Weber’s power definition was a&dyand re-elaborated by Dahl (1961) in his
theory of community power. The fundamental prireipf the theory is that society is a pluralistic
society, where community interests are represéntaedeans of open processes. In this pluralistic
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society power is exercised by a specific actor)Jewbiher actors are prevented from doing what
they would like to do. If the power can be defitieel potential to influence and is a basic force in
social relationships (Keltner et al. 2003), infloencan be considered the exercise of power
(Turner 2005). Actors who have a clear objectivenapt to influence the behavior of someone
else, for achieving their goals.

In sociological perspective the concepts of poweriafluence have clear definitions, but in
the everyday reality are closely inter-related. Trtteractions between individuals or groups are
shaped by patterns of power and influence (Lasswikplan 1950). Power finds its sources in
the threat to use instruments for causing damagése control of tools that restrict the action of
others, and in all elements that can be detrimefita¢ most common power resources are
strength, knowledge, prosperity, capital (materamaterial and social) and organization. It is
important not to confuse power with its resourdes;ause resources alone do not necessarily
translate into power. Concerning influence, a petsas influence on another when the behavior
of the second seems different from previously dftermpressure of the influence of the first. kis
sort of mediate power, able to modify behavior tbfeo actors without orders or threats. On the
other hand, the influence is a kind of social reteghip that modifies the original behavior of
someone by means of e.g. communication, charisensuigsion (Nye 2008).

In the last decades, the importance of the conaepbwer was recognized also in the
environmental and forestry sciences, thanks toetinergence of participatory approach in
natural resources management. In particular, irathbit of forest management major issues
are the multiple uses of forests and the presehesutiiple stakeholders with their views,
expectations and objectives concerning forest memagt (Mendoza — Martins 2006). In this
situation the analysis of stakeholders power isvaght, in order to understand the role and the
influence of different stakeholders (Paletto et2fl12). In particular, this issue is important
when the decision making process is influencedeby powerful stakeholders, while a large
number of stakeholders is passive and without lgpmaer.

Another main issue when dealing with participatfogest management is to distinguish
between power and influence of stakeholders. lalier it is important to analyze perceived
influence, that is defined as “the believed abildyaffect other actors’ behaviors or beliefs by
effectively controlling resources (e.g. informatia@bility to make decisions, etc..) skillfully
and willfully” (Weible 2005).

Starting from these considerations, the presentystonsiders the perceived influence as
the perceived individual capacity to influence tezision making process, and the power as
the real capacity to influence the decision malgngcess. The main aim of the research is to
define a method useful for comparing stakeholdpesteived influence and real power. The
proposed method was applied in a case study inhNtaty (Valle di Non, Trentino-Alto
Adige region), characterized by multiple stakehdd@terests and high relevance of forest
resources both from the economic and social pdiatesv. Power was quantified through the
analysis of stakeholders’ relationships and netwofkocial network analysis), while
information on perceived influence was collectetbtiygh a questionnaire survey of forest
stakeholders. Finally, results of perceived inficeeand real power were compared in order to
highlight behaviors of the different stakeholderategories.

2 MATERIALSAND METHODS

2.1. Study area

The study area is the Valle di Non, in TrentinoeMtdige Region (North-East of Italy). Valle
di Non is a rural valley (596,7 Kinwith a well-developed agricultural industry (a@mind
grape production) and forestry sector. The labocoemployed in the primary sector is
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around 20% of the total labor force of the vall€e forest area is around 350 %(89% of
total area) and the main forest types are Norwaycgpficea abies (L.) H. Karst.), Scots
pine Pinus sylvestris L.) and European larchLé&rix decidua Mill.) dominant forests.
Broadleaves forests, mainly European beé&@yys sylvatica L.) forests, are concentrated in
the low part of the valley. Considering the foresiperty, forest areas are mainly public and
common forests (80%), managed by municipalities selfiorganization of common forests
called Amministrazioni Separate per i beni di Uso Civico (ASUC). Forest management is
conducted according to Forest and Wildlife ServideAutonomous Province of Trento
guidelines. The remaining 20% of forests belongnall private owners (Grilli et al. 2014).
Valle di Non is also important from the touristioipt of view, with 370,597 tourist
presences and 108,966 tourist arrivals (year 20h2jeasons of the characteristics of the
valley - low availability of sport infrastructureligh levels of forest land use - the tourist
presences are concentrated in the summer seasarnistTinfrastructures in Valle di Non
count 59 accommodations (hotels, residence, berk&Kfast) for a capacity of 3,010 beds.

2.2 Methodological framework of theresearch

The research framework, aimed at comparing waststred in three stages: (1) stakeholder
analysis, (2) questionnaire survey, (3) statistaralysis and comparison of the data collected
with the questionnaire.

The stakeholder analysis was conducted to idengiigvant stakeholders. The first step
was a brainstorming session between project redse@@nd local experts (forest managers
and planners). A preliminary list of stakeholderaswidentified and then the sample was
completed with a snowball sampling technique: nawiesther potential stakeholders are
collected from the initial group. This sampling med is usually employed in the
investigation of social networks and social dynam{®oy 2008). At the end of the
stakeholder analysis, 51 stakeholders were idedtiind classified in four main categories:
25 public administrations (municipalities, ASUC rést and Wildlife Service of Autonomous
Province of Trento), 7 associations (alpine clulbscal hunting and environmental
associations), 13 forest-wood chain actors (foesdgerprises and sawmills), and 6 tourism
sector actors (hotel keepers, agencies of toursreldpment).

During the second stage, a questionnaire survey ewmslucted among selected
stakeholders through face-to-face interviews. Thestonnaire was aimed at assessing
stakeholders’ perceived influence and power in faaticipatory forest planning. The
questionnaire included 17 closed-form questionsveasi subdivided in four thematic sections
(“organization information”, “personal information™social and human capital”’, “forest
management and local tradition”). A preliminarysien of the questionnaire was prepared by
the researchers previously involved in the stald#roénalysis and pre-tested with the local
experts.

In the third stage of the research, the questidnisensection “social and human capital”
were processed and analyzed from the statisticait pd view using XLStat 2012. Data
analysis focused on the following aspects: (1) edtakders’ personal perception of their
influence on the decision making process, (2) pealer of stakeholders in terms of relational
embeddedness, and (3) correlation between theltaxeamentioned aspects.

2.2.1 Perceived influence

The perceived influence of stakeholders on foremtagement decision making process was
assessed by the statements of the respondentehBkddrs were asked to evaluate the
influence of their organization in relation to skey-issues of forest planning and

management. The key-issues were the followingfdiBst management for the production of
timber, bio-energy and non-wood products (mushroaamsl wild berries); (2) forest
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management for recreation, tourism and landscapgopes; (3) forest management for the
protection against natural hazards (landslideskfatls, avalanches); (4) forest management
to maintain and improve biodiversity and habitdf; environmental qualification (quarries
and landfills restoration), (6) management of wvifiidi(mainly ungulates). Each of the five
issues was scored using a 5-point Likert scalen(fdeno influence to 4=very high influence).

The data collected with the questionnaire wereissiedlly processed and the main
descriptive statistics (mean, median, standardatiewi) were calculated. The aggregation of
all key-issues was used as indicator for descriliveg perceived influence of the groups.
Besides, the non-parametric statistical test ofsKaltWallis was applied in order to evidence
differences between categories of stakeholderslation to each single key-issue. The non-
parametric statistical tests were chosen becawseldata distribution is not normal and the
number of observations is low. All statistical segtere assessed at te0.05 level.

2.2.2 Power

The real power of stakeholders was assessed ohatsie of the relational embeddedness,
using the social network analysis (SNA) method. SNAa formal theory to define and
analyze the relationships that organizations owiddals (stakeholders in general) have with
each other and it focuses on positions and straichatterns of actors (Wasserman — Faust
1994, Scott, 2000). Analysis of social networksowB to unpack the social factors and
provides information about knowledge exchange. tRi@capplications of SNA are rather
limited in forest sector. Tikkanen et al. (2003)dséd the regional network of forest-related
organizations in northern Finland, Harshaw and diin¢R005) employed a social network
approach to examine the role of social capitaherelationships between people and forested
landscapes in Canada, Vennesland (2004) analyzedntbortance of networks in forest-
based rural economic development in Norway, whidke®o et al. (2012) applied the SNA in
a participatory landscape forest planning studyaily.

In the present paper, SNA was applied to highligbiver distribution among forest
stakeholders. In particular, network centrality waed and quantified in order to analyse the
role and position of stakeholders in the networonkthe theoretical point of view, network
centrality is a fundamental concept to accountftinrs’ social status, power and satisfaction
with group activities (Bavelas 1950, Leavitt 1958ome researches showed a positive
relationship between centrality in the network grawer (Brass 1984, Krackhardt 1990).
Despite this, not all measures of centrality cancbasidered an appropriate indicator of
actor’'s real power (Mizruchi — Potts 1998). Accoglito Freeman (1979), degree centrality
was defined as the number of alters to whom arr &ttirectly tied and represents the ability
to communicate directly with others (level of conmuation activity). Considering these
theoretical assumptions, in this research the @eggatrality was considered as a measure of
the real power of individual stakeholders. Inforimatuseful to assess the degree centrality
was collected through the survey questionnaireciBpelly, two type of information were
collected: (1) number and type of stakeholders wikiich the respondent has a professional
relationship in the field of forest planning andrmagement (six key-issues), (2) strength of
relationships. It is important to emphasize thdy @ollective stakeholders (organizations and
associations) were considered in the analysis. sitength of relationships was evaluated
distinguishing three types of ties strength: vegaly weak, strong. Strong ties are comprised
of all of those types of relationships in whichheit the stakeholders are involved in an
emotional manner, while weak ties are those ralatipps established by different
stakeholders among which communication is sporadid where emotional intensity is
generally low (Granovetter 1973).

The graphic elaborations and the degree centrafityes were realized with the
softwares NetDraw and UCINET 6.0 (Borgatti et &102).
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The Freeman’s formula used to calculate the deggr@rality is the following:
Dc (n,)= 3 a(n,.n, )N -1)*
k=1

Where:

D. = degree centrality

aix = arc between nodes (1 when there is a conneloitweem; andny, O when there is not a
connection between andny).

The degree centrality calculated for each stakedrolehs aggregated in categories of
stakeholders (public administrations, associatidnsgst-wood chain actors and tourist
sector actors).

3 RESULTSAND DISCUSSION
3.1 Perceived influence

Observing the aggregate result (all key-issuestbegefor individual stakeholders perceived
influence, we observe that values are included iarge between zero and 23. The highest
values were recorded for the following stakehold&r&z municipality (Ptotal=23), Forest
and Wildlife Service of Autonomous Province of Ti@i(R total=20), Dambel municipality
(P total=19) and a sawmill located in Sarnonico mipalty (P, total=18).

Statistical results (mean, median and standardatien) of the perceived influence per
category of stakeholders are reportedlable 1. Taking into account the median value as
synthetic indicator of perceived influence we rassified the level of influence of the
different categories of stakeholders in the follogviway: median=0 very low influence,
median=1 low influence, median=2 medium influenceedian=3 high influence, and
median=4 very high influence.

Public administrations consider medium their leg€linfluence on four issues (wood
production, forest recreation, hydrogeological ectibn and biodiversity conservation) and
low and very low for wildlife management;(fean=1.08) and environmental qualification
(P, mean=1.56). The total level of influence of thdlpuadministrations is 9.72.

Representatives of the associations declared adrnghvery high level of influence on
two forest management issues: biodiversity consemnwvgR mean=2.50) and forest recreation
(P, mean=2.00), while for the other issues the leV@tftuence is quite low. The high level of
influence on biodiversity conservation issue is mhaiaffected by answers of hunting
associations representatives. This is reasonabtaube they contribute to the wildlife
population census and to the provincial huntinghpl@he total level of influence of this
category is equal to 8.43.

Actors of tourism sector declared a low or very l@wel of influence for all forest
management issues; according to these declaratindotal level of influence of this
category of stakeholders is 2.67. It is interestmdpighlight that their perceived influence is
low (P mean=0.67) also on the valorization of tourism esxteation in forests. This scarce
perceived influence is not surprising, since theigsien making process in Valle di Non is
mainly driven by public administrations. Otherwisieis important to underline that such a
low score may be interpreted also as a scarceestt@f these actors in natural resources
management. In such a case, this result could lve marrisome, because tourism in Valle di
Non is mainly nature-based and the tourism actogseapected to be the main drivers of
tourism and recreational activities in forest.

Finally, the forest-wood chain actors declared & level of influence on three forest
management issues (wood production, forest reoreaind biodiversity conservation) and a
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very low level of influence on the others threeues (protection against hazards,
environmental qualification and wildlife managenjerithe highest level of influence is on
wood production (Pmean=1.62).

Tablel. Mean, median and standard deviation of perceived influence on six key-issues of
forest management per categories of stakeholders.

Wood Recreation P;ot:icntls?n Biodiversity Environmental Wildlife
production in forest hg conservation gqualification management
azards

All stakeholders (n=51)
Mean 151 151 1.19 1.65 1.16 0.86
Median 1 2 1 2 1 0
St.dev. 1.31 1.36 1.21 1.42 1.22 1.28
Public administrations (n=25)
Mean 2.00 1.92 1.57 1.96 1.56 1.08
Median 2 2 2 2 1 0
St.dev. 1.10 1.32 1.27 1.30 1.26 1.47
Associations (n=7)
Mean 0.67 2.00 1.50 2.50 1.29 1.43
Median 0 3 2 4 1 1
St.dev. 1.21 1.90 1.38 1.97 1.60 1.51
Tourism sector actors (n=6)
Mean 0.17 0.67 0.33 0.67 0.67 0.20
Median 0 1 0 1 1 0
St.dev. 0.41 0.82 0.52 0.82 0.82 0.45
For est-wood chain actors (n=13)
Mean 1.62 0.92 0.77 1.15 0.54 0.38
Median 1 1 0 1 0 0
St.dev. 1.45 1.04 1.01 1.28 0.78 0.65

The non-parametric test of Kruskal-Wallis showstissdly significant differences
between categories only for the perceived influeetated to wood productioigble 2). For
this key-issue, the influence of public administlas and forest-wood chain actors is
significantly higher than the other categoriestaksholders.

Table 2. Results of non-parametric test of Kruskal-Wallis for the six key-issues

Wood Recreation P;otzicr;tls?n Biodiversity Environmental Wildlife
production in forest hg conservation qualification management
azards
K Observed value 13.415 6.938 7.112 7.236 7.127 874.7
K Critical value 7.815 7.815 7.815 7.815 7.815 3.81
p-value 0.004 0.074 0.068 0.065 0.068 0.188
Hypothesis H Ho Ho Ho Ho Ho

3.2 Power

In Table 3 are reported the results of social network analysith the degree centrality values
for all stakeholders in the network, whileTable 4 are shown the main statistics, considering
the categories of stakeholders.

SNA results concerning real power of stakeholdamssignificant differences between
individual stakeholders and categories of stakedrsl@rigure 1). Forest and Wildlife Service
of the Autonomous Province of Trento are individsakeholder with the highest values of
degree centrality (3137), followed by two municipalities (Malosco maipality D.=78 and
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Bréz municipality R=87) and an ASUC (&63). A high number of stakeholders has values
of degree centrality rather low {ower than 20). At the light of these differences can
assert that forest sector network in Valle di Nsraihighly centralized network, where one
stakeholder (Forest and Wildlife Service) plays ey kole, both in terms of power and
prestigious. This kind of network presents the madvantage of rapidity and ease in
decision-making, and the possibility for adminisira to manage the forests of the valley
with a unique and homogenous management approactve&ely, this centralized network
presents the main disadvantage in the risk of agaxticipation in decision-making and of a
de-empowerment of the other stakeholders of the are

Besides, Figure 1 shows that within stakeholders categories therea iglifferent
distribution of power. In particular, it is imporntato highlight the marginal role of tourism
sector actors: 3 hotel keepers have no ties wighodimer actor in the network and the others
tourism sector actors are all in marginal positjoc@nfirming the result derived from the
perceived influence analysis. Instead, the forestdvsector actors are in “key positions” in
the network, in particular three sawmills (sawr&iirnonico =54, one of the two sawmills
(number 1 of Clés 36, sawmill Dres B=35) and two forest enterprises (forest enterprise
Darmine di Taio =38, forest enterprise LivoB36).

Figure 1. Social Network Analysis (SNA) of the forest sector stakeholdersin Valle di Non

To better understand real power distribution, itnportant to make a distinction between
indegree and outdegree centrality for the integti@t of the values ifiables 3 andTable 4.
Those actors who show elevated values of outdeggetality occupy a central hierarchical
position in the network, and are therefore ablalitectly reach a high number of actors.
Nevertheless, this position does not ensure cleggprestige since the acknowledgment of the
other actors (indegree centrality) is required.
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Table 3. In-degree, out-degree and degree centrality values per each stakehol der
Code Stakeholder Out-degree In-degree Degree

1 Hotel keeper in Tuenno 0 0 0

2 Hotel keeper in Fondo 0 0 0

3 Tuenno municipality 3 15 18

4 Taio municipality 15 18 33

5 Forest and Wildlife Service 78 59 137

6 Sawmill Fondo 0 6 6

7 Fondo municipality 3 20 23

8 Castelfondo municipality 2 18 20

9 Sawmill (1) in Castelfondo 26 3 29
10 Sawmill (2) in Castelfondo 6 6 12
11 Cavareno municipality 3 15 18
12 Consortium of municipalities 0 3 3
13 Sawmill Sarnonico 36 18 54
14 Sarnonico municipality 3 0 3
15 *“Futuro Sostenibile” association 6 14 20
16 Hunting association Sarnonico 3 15 18
17 Denno municipality 0 12 12
18 Forest enterprises Malosco 3 15 18
19 Malosco municipality 72 6 78
20 Sawmill Flavon 3 6 9
21 Sawmill (1) in Cles 21 15 36
22  Rumo municipality 0 5 5
23  Sawmill (2) in Cles 0 6 6
24 Sawmill Drés 9 26 35
25 ASUC Vigo di Ton 3 12 15
26 Forest enterprise Darmine di Taio 18 20 38
27 ASUC Masi di Vigo 21 11 32
28 Hunting association Vigo di Ton 3 0 3
29 Hotel keeper Romeno 6 0 6
30 Hotel keeper Malosco 0 0 0
31 Sawmill Livo 0 0 0
32 Hotel keeper Cles 0 5 5
33 Provincial hunting association 0 15 15
34 Ton municipality 6 6 12
35 SAT (mountain association) Fondo 6 15 21
36 Romallo municipality 12 9 21
37 SAT (mountain association) Taio 23 6 29
38 Forest enterprise Livo 21 15 36
39 Bréz municipality 81 6 87
40 Forest enterprises Romallo 1 17 18
41 ASUC Marcena 1 17 18
42 ASUC Mocenigo 1 17 18
43 ASUC Mione-Corte 1 17 18
44 ASUC Lanza 54 9 63
45 SAT (mountain association) Clés 3 12 15
46 Agency of tourism Fondo 40 10 50
47  Sfruz municipality 18 15 33
48 Sporminore municipality 5 15 20
49 Dambel municipality 6 15 21
50 Coredo municipality 0 15 15
51 Nanno municipaility 3 15 18
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Table4. Mean values of in-degree and out-degree centrality per category of stakeholders

Category of stakeholder In-degree Out-degree
Public administrations (n=25) 17.32 10.44
Actors of forest-wood chain (n=13) 7.08 16.92
Associations/NGO (n=7) 8.29 18.86
Actors of tourism sector (n=6) 2.00 2.00

Public administrations is the category with a geeabncentration of power and this fact
iIs mainly explained by the values of in-degree i@y, that for public administrations
shows a mean value of 17.32, while for the forespavchain actors and the associations is
equal respectively to 7.08 and 8.29.

Conversely, the out-degree centrality values aghdri for the latter two categories of
stakeholders (forest-wood chain actors meaR=-Q2bB.92, associations mean {28.86) than
for public administrations (mean QE10.44). This result can be interpreted as a
unidirectional flow of requests for technical adyvior financial support from the various
stakeholders towards public administrations.

3.3 Correlation between perceived influence and power

The correlation between perceived influence antpeaer is analysed to investigate if there
is a corrispondence or a deviation between thebeypesues, and to understand reasons for
different trends. The Spearman correlation betwhemerceived influence and the values of
in-degree, out-degree and degree centrality arertesp in Table 5. Results show a
statistically significant correlation between thergeived influence and the values of in-
degree centrality (r=0.562) and degree centrality0.388). For the fact that the degree
centrality is the sum of in-degree and out-degiteis, important to focus on the differences
between these two indicatorBigure 2 and Figure 3). The correlation between in-degree
centrality and perceived influence is relativelgtibecause indegree can be considered a
good indicator of the prestige and prominence sfakeholder. A stakeholder is considered
prestigious and prominent, if he is particularlgible to the other stakeholder in the network
and the number of his ties in the network is higtakeholders in a prominent position in the
network have a greater ease of influencing theodsobf others stakeholders. This can be
considered an indirect form of power.

Table5. Spearman correlation between perceived influence and in-degree centrality, out-
degree centrality and degree centrality

In-degree centrality vs.  Out-degree centrality Degree centrality vs.

Parameters : . . . ) .
perceived influence  vs. perceived influence perceived influence

r 0.562 0.189 0.388

p-value <0.0001 0.183 0.005

a 0.05 0.05 0.05
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Figure 2. Scatterplots between perceived influence and out-degree centrality
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Figure 3. Scatterplots between perceived influence and in-degree centrality

The Spearman correlation between the perceivedeinfle and the indicators of real
power shows that some stakeholders have a distpeeckption of their own power. A
limited number of stakeholders have a perceiveldienice higher than the real power, and in
this group fall some hotel keepers and associatiostead, the key actor of the network - the
Forest and Wildlife Service of the Autonomous Pnoe of Trento - declares a level of
influence far below its real power. A similar sitioa is reported for some municipalities such
as Malosco municipality (PO, D=78), Bréz municipality (B8, D=87) and an ASUC
(ASUC Lanza P8, D:=63). The first interpretation for this differencisstied to a distorted
perception of the reality: there are actors tharestimate their influence in the society they
are living in and actors that, on the contrary, aredtimate their power. Another
interpretation for these differences could be ohtsgic nature: those actors who hold
positions of power in the society said not to besoious of their role of prominence.
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4 CONCLUSIONS

In the last decades, the scientific literature eonimg the techniqgues and methods for
collection and analysis of social preferences tirah resources management has experienced
a rapid growth (Trakolis 2001, Tarrant — Cordell020 Kumar — Kant 2007, Rodriguez-
Carreras et al. 2013, De Meo et al. 2013, Paléttd. 2013). Despite this growth of interest,
the analysis of the relationship between powermaofad actors and decisions taken during the
management process is still a little-studied fiflde present work tries to contribute to the
scientific debate on this field focusing on thaus®f relations between real power of actors
and perceived influence.

In this framework it is relevant to highlight the¢rceptions shape behaviors more than
real power. In fact, if actors perceive a centalizstructure of influence in the decision
making process, most stakeholders would preferatee relationships with the actor with
more (perceived) influence. On the other hand,hdré is a decentralized structure of
(perceived) influence, actors recognize an inteeddpnce among stakeholders and would be
more available to cooperate in a participatory esscfor obtaining their goals (Bobbio 2006,
Elster 1998). Perceived influence could be mordiexiove than real power in understanding
decision-making behaviors (Pruitt — Thomas 2007).

Results of the present research demonstrate thadrtalysis of the differences between
perceived influence and real power could give decismakers information useful to
understand the stakeholders’ behavior, to searehofiportune integrations between actors
and to choose suitable methods to give everyondubeonsideration.

Moreover, the results show that single stakeholdads categories of stakeholders could
have a rather distorted perception of influencedenisions, and a clear vision of power
distribution is not foreseen.

This kind of information combined with other quatitte and quantitative information
provided by SNA can improve the participatory psx;ereducing possible distortions of
information among the decision makers. What isrdiean the Valle di Non case study is the
centralized structure of the decision making, i@ actors having a high level of power and
a dual role in being an intermediary for particulaterests and, concomitantly, an important
decisional center.

Authors want to evidence that, to better manageuaten of conflicting interests and
trade-offs between stakeholders’ objectives, thevaek should be as much inclusive as
possible. In particular, in the Valle di Non casedy, a deeper involvement of the tourism
sector actors could play an important role in cora#on strategies, since tourism is known
to have an important role in this field (Bookbindgral. 1998, Géssling 1999). On the other
hand, a higher power of the forest wood chain actmuld affect decision towards a more
intense timber harvesting scenario. In any casenelosive network society stimulates the
debate around natural resources, allowing to isereawvareness about other stakeholders’
interests and facilitating shared decisions.

Concerning the adopted methodology, survey questiod and social network analysis
gave the advantage of being simple and requirandeli number of data. Limits of the
method could be related to the typical disadvargagéace to face interviews such as: higher
need for personnel involvement, necessity of inésver training, higher costs of the data
collection, unavailability of some stakeholderd#interviewed, incomplete answers to some
questions.

Finally, it is of course necessary to point outtthelations between real power and
perceived influence and, in general, studies caniegrrelations between social network and
forest management are influenced by a combinatidaators and deeply rooted in the local
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context. For this reason, case-study surveys dafieas and insights that could be used to
improve this field of research.

In particular, future steps of this research mestdzused on alternative measures of real
power through other indicators and the comparisawé®en these indicators and SNA data.
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Simultaneous Analysis of
Forest Adaptation and Mitigation

Jean-Luc PEYRON

ECOFOR, Paris, France

Forests are impacted by climate change through trends and extreme events. They may adapt
and deserve to be adapted to these gradual or brutal phenomena. They can also mitigate
climate change through carbon sequestration, storage, and substitution. Adaptation and
mitigation are different responses to climate change and have to be distinguished. But they are
also interrelated since carbon regulation is a key for mitigation and influenced by forest
adaptation. Forest adaptation and mitigation may be simultaneously analyzed through an
economic model integrating, for a given forest stand, not only adaptation and mitigation but
also different aspects of adaptation (trends and extreme events) and different aspects of
mitigation (sequestration, storage and substitution). Such a model will be presented and
discussed. It alows comparing forest management under adaptation strategies, mitigation
strategies or both. Such an analysis is interesting to integrate adaptation and mitigation, and
could be an example for the same issue at a more aggregated level incorporating the whole
economy.
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Towards a Sustainable Private Forestry:
the Developments of Two Decadesin Estonia

Priit POLLUMAE — Henn KORJUS

Department of Forest Management, Institute of Royesd Rural Engineering,
Estonian University of Life Sciences, Tartu, Estonia

Abstract — Research on private forestry has been insufficieistonia and a broad overview on the
processes is still missing. This paper is basetiterture review and authors” previous work in the
field. We aim to analyse such developments and eoenthem with other CEE countries. Also we
look these developments in the perspective oftirtginal change and sustainable forest management.
The shift towards a market economy and private osimp has influenced the management of
Estonian forests. If in 1993 private forests actedronly 3% from all woodlands then by 2011 this
number had increased to approximately 50%. 1 milliectares of forest is owned by 97 000 private
owners. We found that the management of these tfotess very much been influenced by the
institutional environment i.e. by the norms andddslbut also by the legal framework. In a traositi
situation the sustainable management of forestesonto question.

institutional change/ transition / forest owner / forest policy

1 INTRODUCTION

Estonia was occupied by the Soviet Union in 1940ctwtamong other resulted in land
nationalization. After World War Il collective fagnwere established leaving people without
rights to private land use and forest managememinD the Soviet occupation, about 60% of
forests were managed by the state, 38% by thectiokbefarms and 2% by the military. All
previous farm forests were managed and utilizecdeusdviet principles. Up to 1990-es no
major changes occurred in the ownership of foresburces and thus the focus of forest-
related research had been mainly on forest managesikiculture and forest planning.

After regaining independence the land restitutiod @rivatization processes began in
1993 aiming to restitute and privatize more thalf the forests in the country. Together with
these processes also forest industry was privatiZbéis new era of changed political,
economical and social conditions has changed signifly the whole forestry sector in ways
people often miss to notice. It has to be highkghthat these different changes have also
been going parallel e.g. focusing on sustainablestomanagement in a transition economy
with new forest owners emerging. All this gives iateresting opportunity to study these
processes and their relationships.

" Corresponding author: priit.pollumae@student.emkeeutzwaldi 5, TARTU, Estonia
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The aim of this paper is to:

» give an overview and summarize how Estonian prifatestry has developed during
the past two decades;

» compare the different developments with other Gérgnd Eastern European (CEE)
countries;

» describe the institutional change within the forssttor with a particular focus on
private forestry and;

» analyse sustainability problems of private foresinythe context of institutional
change.

This study on private forestry in Estonia is basedliterature review and the authors’
previous work. Research of private forestry in Betdhas previously been rather modest. It
would be therefore necessary to have a broaderpgeige and overview about the
developments. With this paper we hope that a momepth analysis of such developments
will be initiated.

2 PRIVATE FORESTRY IN ESTONIA

2.1 Re-establishment in 1990-es

Following the regaining of independence in 1991réhwas a shift towards introducing
private property. Regards forests and land in geniis happened with the land reform.
Before these processes a vast majority of the toreslong to the state and the rest to
collective farms. With the land reform (issued wille Law of Land Reform (1991)) former
private forests were returned to their rightful @ns or their heirs. However, as Meikar
Etverk (2000) point out the transition from one mamic regime to the other began already in
the end of 1980-es. In addition to restitutionygtization took also place and to some extent
it is still ongoind. The land subject for privatization has been farprvate land where no
claims were submitted. The land reform has beeunbgst of criticism as Meikar Etverk
(2000) conclude: “between 1993 and 1998 the shgpevate forests has risen four times, but
the reform itself has developed slower than hop€&dhle 1gives an overview on the owners
of forest land in 1990-ies.

Table 1. Owners of forest land in 1990-es (fromKdei Etverk 2000)

Year State forest Private forest Total

1000 ha % 1000 ha % 1000 ha %
1993 1969.9 97 70.5 3 2040.4 100
1994 1956.0 96 85.1 4 2041.1 100
1995 1929.6 95 110.5 5 2040.1 100
1996 1880.7 92 159.4 8 2040.1 100
1997 1829.9 90 210.2 10 2040.1 100
1998 1739.6 85 300.5 15 2040.1 100

! According to the Estonian Environmental Informati@entre forest land subject to privatization stitounts
for 14,8% of the total forest area (Keskkonnateabskus, 2012).
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In 1993 the first Forestry Act was put into for@&efore that the Forest Code of Soviet
Estonia was valid. The new act from 1993 expantedneaning of forestry as elsewhere in
Europe — forests were seen as ecosystems putting emphasis on their protective and
environmental functions (Muiste et al. 2005). Kal{2000) indicates that the most important
part of that act is that the private forestland ewship was acknowledged. An important fact
is also that the legislative arrangements forbigllarge scale harvesting operations on private
lands which were subject to restitution but withaaly claims from former owners or their
heirs. Meikar— Etverk (2000) highlight that for these reasonsl®97 the normal use of
approximately 600 000 hectares of forests was hewleYet as the forest yearbook
(Metsakaitse- ja Metsauuenduskeskus 2004) undsrliffeom 1993 to 1999 harvesting
volumes grew rapidly(Figure 1 and Figure 2).

2.2 Rapid developmentsin 2000-es

By the year 2000 there was approximately 570 0Cfanes of private forests accounted
in the cadastral register in Estonia (MetsakaijaeMetsauuenduskeskus 2004) and the
harvesting volumes started to balance. The goalstie 2000-es were set with the
approval of the Estonian Forest Policy (1997) whashong the others highlighted that
due to the low profitability of small-scale forgstthe state will provide assistance to
enable larger forest management units by supporfioigest owners’ cooperation.
Sustainable forest management goal was also higeligin the Forest Policy. A new
forest act was approved in 1998, yet even thiswad changed 12 times until in 2007
another act was declared valid (Muiste et al. 2005)
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Figure 1. Felling area by felling types in privéterest between 1995-2011
(source: Keskkonnateabe Keskus 2012)
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Figure 2.Felling volumes by felling types in private forbstween 1995-2011
(source: Keskkonnateabe Keskus 2012)

2.3 Current status

Twenty years after regaining independence foresterc2.2 million ha (50,6% of the total
land area) in Estonia from which private ownersageounts for 45,3% (Keskkonnateabe
Keskus 2012). In 2011 there were 97 272 forest osvire Estonia i.e. 4001 legal entities
(companies etc.) and 93 271 private persons (Fp20fLl1). These private persons covered
74% of private forests (~750 000 ha) while legaltgriorest owners covered 26% (~260 000
ha). The Forinfo (2011) study showed that an awefagest holding is 10.39 ha i.e. in case of
private persons 8.02 ha and legal owners 65.6d tha.Forinfo (2011) study shows that in
Estonia 55.8% of private individuals (52 000) ownefst properties up to 5 ha while covering
13.5% (101 000 ha) of the total forests belongmmdividual owners. Same figures for legal
entity forest owners are 45.7% (~1800 owners) a@#1(3200 ha).

According to the Forest Yearbook 2011 (Keskkonragdéeskus 2013) in 2011 the total
harvesting from Estonian forests according to hetimg documents was roughly 10.7 million
m® from which ~6.9 million was in private forests (3million from private individuals’
forests and 3.5 million from legal entity ownersrdsts). It seems that owners with larger
forest areas are more keen to take on timber sal@pared to owners with smaller estates
(Toivonen et al. 2005, Pdlluméae et al. 2014b).is Iknown that even if a felling permit is
issued forest owners won’t or can’t use them witlh@%6 success rate. This might be due to
bad harvesting conditions or sudden changes imtr&et demand.

2.4 Examplesfrom other CEE countries

In the EU-15 private land ownership has had a leistpry, but in the CEE countries it has

been fragmented over a long period of time. With ttirive towards Europe and democracy
the CEE countries have undergone a huge changatiPation and restitution has been a
common characteristic in all former CEE countriasthe processes have differed in terms of
rate and speed. The overall objective has beee thet same — to have an effective market-
oriented economy which would provide prosperity.
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In forestry these processes have resulted in duitge differences between CEE
countries. A quite recent UNECE (2010) study shdarsexample that based on reports
issued between 2006-2007 Latvia, Hungary, SerkdaSdovakia had a quite balanced private-
public ownership relationship of forest and otheoded land. In some cases yet, the share of
public ownership still very much exceeds privatenevship — Bulgaria, Czech Republic,
Lithuania, Poland and Romania. In 2007 Estoniaadbshare was similar to the countries in
the first group: the public-private forests were itgu balanced Netsakaitse- ja
metsauuenduskeskus 2008). It is also importantigblight that at least in the Estonian case a
significant part of forests were at that time stilbject to privatization.

Also a quite significant problem in private forgsis ownership fragmentation. Niskanen et
al. (2007) underlines for example that the strectoir private forest ownership in many CEE
countries might not be favourable for sustainabtedt management. An UNECE (2010) study
shows that in nine European countri@6% of all private forest holdings belong to silasses of
up to 5 ha and these forests cover 19% of the reyairted private forest land. Comparing nine
European countries — Austria, Denmark, France, @eym Greece, Hungary, Ireland,
Netherlands and Spain — Wiersum et al. (2005) feaungkdian size of a forest holding to be 3 ha.
According to Vilkriste (2005) the average size opravate forest holding is 7.2 hectares. For
Lithuania Mizaraite — Mizaras (2005) indicated tioioe 4.6 hectares.

The problems with forest fragmentation seems toeidse an all over Europe. One of the
possibilities to overcome this problem is cooperatin forest owners organizations or
cooperatives. Still it seems that this possibilissnot much used e.g. Wiersum et al. (2005)
found that in nine EU countries only a third of dst owners are members in specific
management organizations. Lazdinis et al. (2005%egjia detailed overview about the
situation of forest owners cooperatives and coregudinstitutionalised cooperation is
private forestry in Lithuania is in its initial stges. They also indicate that the shifting
interests of forest owners pose difficulties inabishing cost-effective management units.
Wiersum et al. (2005) also concludes that the tiagil European ways of small-scale forest
management is changing and that the economic depen@f management is decreasing.

3 INSTITUTIONAL CHANGE AND FORESTRY

Within the whole transition process institution&lacge (i.e. rules of the game) has been
taking place. The structure of the forestry settas changed, the state had to rethink its
role in the sector. Also several reforms in theeftry administration occurred touching
both the management of private and public foreNisw concepts were overtaken and
policies were formed.

These policies are meant to direct people’s pemepand expectations towards a common
goal. It is argued by Kallas (2002) that policialf produce desired results if the informal norms
are complementary to the proposed rules or rego&tiThis in fact means that formal rules
should be reflections of social norms and commodersianding? It is within the New
Institutional Economics (NIE) that ideology comesoi light. Besides a fully working market,
competition, rational actors and a transaction eostimizing efficient decisions there are
ideologies i.e. shared mental models and framewalbaut the surrounding and its set-up.
Schltter (2007) concludes that to understand tbeegs of institutional change it is important to
understand the ideologies of various actors. Theoitance of different ideologies in forest
owners decision-making is also reflected by theltef different research on forest owners
values (e.g. Pdllumée et al. 2014a). Due to thengtrforestry traditions, long production
processes and forest ownership fragmentationuhstial learning is difficult (Schltter 2007).

2 Austria, Belgium, Bulgaria, France, Hungary, Latliithuania, Slovakia and United Kingdom
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It is Williamson (2000) who describes four diffetdavels of social analysis within the
context of NIE. The first level is formed by infoaincustoms, traditions and religion with a
frequency of 100-1000 years. The second level esofarmal “rules of the game” i.e. formal
institutions (e.g. property rights) with a frequeraf 10 t0100 years. The third level is made
of governance i.e. the formal “play of the gamethaa frequency up to 10 years. The lowest
level consists of resource allocation rules (pricemntities etc.) with a continuous frequency.
In these levels different theories apply and atsdo@e time Williamson (2000) highlights that
they are connected and they form a system. Foresidyforest owners operate and make
decisions therefore in a very complex situation anthe same time learn about the success of
different decisions. One of the most important gestn this overview is the fact that the
transition economies are struggling within the seclevel — how to get the formal rules right.
Obviously this is influenced by the shared custamd traditions and also by the way people
“play the game”.

An illustrative example could be re-introducingvatie forest ownership. It is a change in
how property rights are being seen and it is stgoimgluenced by the historical background,
peoples understanding about private forest owneréhieir norms). It is being constantly
shaped and modified by how forest owners act amdthe actions are being governed.

4 SUSTAINABILITY AND PRIVATE FORESTRY

4.1 The concept

The Bruntland report defines sustainable developroesustainability asthe development
that meets the needs of the present without comsirggrihe ability of future generations to
meet their own needs{WCED 1987). This concept has increased its ingmme also in
natural resource management. The Sustainable Fhf@sagement concept is very much
based on the same principles. It is definedHse stewardship and use of forests and forest
lands in a way, and at a rate, that maintains thiiodiversity, productivity, regeneration
capacity, vitality and their potential to fulfil,omv and in the future, relevant ecological,
economic and social functions, at local, natioraid global levels, and that does not cause
damage to other ecosystem@ICPFE 1993). Once a sustained-yield understantiiag)
evolved to a more complex system of different fofaactions and criteria with a focus on
sustaining forests as ecosystems with a possilafityultiple-useln a forestry-in-transition
situation Nijnik (2004) suggests that governmenénvention is very important not only in
terms of providing tools for an efficient timberpgly, but also to complement and balance
the economic function of forest management withad@nd environmental aspects.

4.2 |ssues

During and within the past two decades many probleave risen in private forestry in Estonia
e.g. low efforts to reforest or regeneration anésj lack of interest in stand development, low
harvesting rates, illegal logging, fragmentationl #eck of cooperation between forest owners,
low institutional and financial support for foresinagement activities, not enough investments in
private forestry, public mistrust and distorted ragdhage of private forestry.

Urbel-Piirsalu — Backlund (2009) found the following socio-econonfaxctors that
influence the dynamics of private forestry:

» Forestry policy and land reform;

» Poor legislative control;

» The transitional economy in Estonia;

* The taxation system;
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» Size of average forest holding;
» Urban forest owners;
» Forestry statistics.

According to the National Forest Development Progree (NFDP) until 2020
(Keskkonnaministeerium 2010) the baseline for etation in private forests is 20% of the
total final felling area. The aim is to increasestto 40% by 2020. The main ways to improve
reforestation and stand development are nowaddysidses that are given to forest owners
through the state foundation Private Forest Centvhile logging peaked in 1998-2002
nowadays the industry has to depend also on imgpavteod. At the same time the annual
harvested volume is ~2/3 of the optimum (Keskkonn@teerium 2010) and most of the
shortage can be accounted to private forest owrhaek” of interest in forest management.
There are several reasons for that e.g. high taxatiwners distance from the forest, market
situation etc. Whatever external influences thaw ta form the forest owners decision-
making it is clear that the forest owners themseke with different values, objectives and
management motives (Pdlluméae et al. 2014a).

In Estonia forest owners organizations (FOA) sthtte develop in the beginning of the
1990-ies but the low interest (~6% of forest ownars engaged) towards FOAs is still a
significant problem in the sector. Mostly FOA memse Estonia are larger forest owners
who are slightly more interested in forest manageni@dllumae et al. 2014b). Cooperation
between forest owners occurs usually on a volurttagis although the state can use certain
policy tools to make cooperation more attractiveoteners (Pollumée Korjus 2012). The
governments has acknowledged this problem and hswst being targeted also in the NFDP.
The NFDP until 2020 (Keskkonnaministeerium 201G¥ parward ambitious goals — 500 000 ha
of private forests should be covered by owners ®@A memberships (baseline 150 000 ha) and
during the 10 year period these forest owners shput 5 M ni of wood on the market
(baseline is 65 000 n The possible positive effects of cross-boundemgperation are
highlighted in many studies (Kittredge 2003, Kittge 2005, Lazdinis et al. 2005) yet
cooperation between forest owners in Estonialisrst phase of development.

Since 1993 the harvesting pace went up and illlegagiing increased. Results from Hain
— Ahas (2005) indicate that up to 70% of harvestenbér from private forests is related to
legal violations. The forest yearbook 2002 (Met#ska ja Metsauuenduskeskus 2004)
indicates that in 2001 1089 illegal harvesting sasere identified i.e. 141 000%*mwf wood
was cut illegally (in 2000 the respective numbeesav1681 and 170 000*m The official
statistics says that between 2000 and 2009 the ewofloffences has decreased roughly ten
times (Keskkonnateabe Keskus 2012). lllegal loggamgl other offences have decreased
significantly and are not as important comparethearly 1990-es. But still, Urbel-Piirsalu
— Béacklund (2009) conclude=fom the analysis of statistical evidence aboutglog and
regeneration together with the clarifications recsil from the interviews it can be concluded
that Estonian forestry is not on a sustainable path

5 CONCLUSIONS

About 20 years ago private forestry emerged agaiBstonia after being half a century set
aside. The broken ties between people and land wece again connected and forest
management was put in private hands. With a sbiftatds market-oriented economy the
sustainable use of natural resources was alsodrasd new concepts like SFM were
overtaken to the govern forestry.

The development of Estonian private forestry hasnbeery much influenced by the
privatization process as Lazdinis et al. (2005)ctate in case of Lithuaniait‘has been the main
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axis for changé The authors agree with Lazdinis et al. (2005uanent that the restructuring of
the whole sector is really an evolutionary procése would modify this thought that the
development of Estonian private forestry as a whnae been an evolutionary process. The
developments and changes have been extremelyaagitoth policy makers and forest owners
had to cope very quickly with new approaches., 2l years later, the sector faces a number of
difficulties, but most importantly, the full potégtof the sector has still to be reached.

Although natural conditions are very different ih @EE countries they still share a
common pattern as for their legacy of transitionr{id et al. 2009). They also conclude, and
the authors here agree, that in CEE countries gnobllike fragmented ownership, lack of
knowledge in SFM and in muliple-use of forests bamobserved. At the same time it can be
observed that compared to many CEE countries Estopiivate forest holdings are in an
average much larger. In fact the average Estonraratp forest holding is bigger also
compared to “older” European countries like Frari@ermany and UK. Looking at the forest
owners it seems that the processes in Europe ayenwach the same with the number of
“new” or absentee forest owners growing. With thstitution process this has happened in
Estonia as well.

With the re-establishment of private forestry anel introduction to the SFM concept the
management of forests changed. Private landownerned to make decisions based on their
existing knowledge, beliefs and markets. The “pdyhe game” was very much shaped by
the resource allocation characteristics sincedheswere either not excising or weaker in the
transition period. Within the two decades bettestitations have been developed and the
regulations have gone more liberal. It could beairse debated whether the current policy
rules are in line with social norms or not. It seethat in many parts the NIE concept of
institutional change can explain some of the dgualents in Estonian private forestry. Yet it
would require a more in depth analysis.

Many of the sustainability issues that have rathatihg the two decades are rather similar
in many CEE countries. If we look at the differ@mbblems in the frame of NIE institutional
change we see that some of them can be quite xydieed. For instance illegal logging which
was a major problem in the beginning of 90-ies. Bu¢he hard economic conditions of the
transition and very weak rules and regulationg(ilfegal) markets pushed for logging. All this
resulted in public mistrust and distorted mediageaf private forestry which is still a problem
the sector has to deal with. It could also be atdghat due to the Soviet occupation many forest
owners distrust cooperatives and therefore wonfticqzate in associations. Also these
sustainable problems could be analysed more thblpugthe future.
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Abstract — The forestry branch, with small- and medium-scaleemrises (SMESs) plays an
important role in rural development, recreation &oreést-based tourism activities. According
to FAO, non-timber forest products consist of goodldiological origin other than wood
derived from forests, other wooded land and tregside forests. Of particular importance for
rural population are mushrooms, medicinal and atmmalants, berries and herbs. They
provide an additional forest value and potentialtfee development of new forest products
and services. The aim of research was to analgzadtied value chain for NTFP, cooperation
between pickers and processors, and determinafiokey drivers and obstacles for the
development of the NTFP market in Croatia. Researcluded 27 SMEs as Non Timber
Forest Products processors. The amounts colleeedne enterprise were on average 16.5
tons/year of mushrooms, 153.5 tons/year of aronaaitt medicinal plants, and 2.2 tons/year
of berries and other fruits. The legal frameworkds conducive to the business environment
due to high prices of the licence to collect (aiydassued by the Ministry of Nature
Protection and market fees. The main obstacleshfordevelopment of the national market
include unfair competition, lack of education (NTEBIllecting and processing) and an
undeveloped national market.

non-timber forest products, small — medium enterprses, rural development

1 INTRODUCTION AND PROBLEM MATTER

For the purpose of this research, non-timber fopestiucts are defined as natural products
(excluding animal or wood-based products) colleétexsh more or less managed forest resources
and, in some cases, with a proportion harvested @utivated sources (FAO 1995).

More than two billion people around the world degpem non-timber forest products
(NTFPs) for food, shelter, medicine, fuel, and castome. Despite their importance for
sustaining rural livelihoods, alleviating rural pmoty, biodiversity conservation, and
facilitating rural economic growth, NTFPs have meteived the sustained and systematic
support given to conventional agriculture and fogednstead, they remain largely neglected
by national and local government development sifaseand donor priorities, and are often
overlooked by the formal private sector. Where ratgkor NTFPs do exist, informal trade
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has in many cases led to over-harvesting and toumparading structures and inefficient
markets. According to the latest Forest Resouraegsment (2010), 720 kg of honey, 5 000
kg of mushrooms boletus sp., 5 000 000 kg of foqday) and 10 000 kg of raw material for
medicine and aromatic products were collected dhnua Croatia. Data for the NWFP
category “fodder” are estimated because there il@ble data on the quantity and value of
removals. This category also includes grass andl matbs that grow in small forest clearings.
Data for NWFP categories “food” (mushrooms, honayyl “raw material for medicine and
aromatic products” are also estimated because thame reliable data on the quantity and
value of removals.

Forests in Croatia are characterized by extremagip Bpecies richness. The wealth in
terms of biodiversity is mirrored in the abundaméeNon-Timber Forest Products (NTFPS)
collected from the forests by local populations. kg the NTFPs, mushrooms, medicinal
and aromatic plants, berries and herbs stand ooft garticular importance - both in terms of
subsistence value and potential for generating ocasime at a village level. Little is known
about the functioning of local NTFP markets. Fas tieason, research into local and regional
markets, marketing patterns, problems and oppditgniis both timely and important.
Primary products such as NTFPs are linked to fioalsumers through so-called value chains.
A value chain describes a full range of activitiequired to bring a product or service from
conception, through the intermediary phases of ymtdn (transformation and producer
services inputs), delivery to final consumers andlfdisposal after use (Kaplinsky, 2000). A
value chain links the steps a product takes froen firmer to the consumer. It includes
research and development, input suppliers and dmahhe farmer combines these resources
with land, labour and capital to produce commosditie

Forest management is still traditionally oriented focused on timber. The main income
sources are derived from fuel and technical wooenEso, forestry and the wood industry
branch contributes to the national GDP with 1.4%r{&n 2012).

Local, regional, national, and international tradéNTFPs can significantly contribute to
community and household economies in this regios.aAresult, marketable NTFPs can
provide an important means for economic growth sustainable forest management in local
communities. However, there is not enough infororatabout NTFP collection, utilization,
and entrepreneurship in the country despite thedatgpotential and positive effects on
communities and households. An increasing pressaseplaced on forestry when countries
started to search for economic benefits from thaiural resources. Timber productivity as
the most important income has been studied extelysibut NTFPs have not been studied
despite their evidently high value and diversitheToverall goal of research wasdaoalyze
the organization and cooperation within the valubaic of NTFPs and their
commercialization in the Croatia. In order to awkighis, the paper has the following
objectives:

» Determine the quantities of NTFPs

» Determine the importance of key individuals in drty entrepreneurship in the market

for NTWPs;

» Determine the extent of the organization and caatpmr among the actors within the

NTFPs value chain.

Entrepreneurship has typically been defined as @mm process, or activity. This
involves a number of aspects such as social acueptaf entrepreneurial behaviour and
individuals who are willing to take the risk of ateng new firms and capital activity to share
risks and benefits involved. Hence, entrepreneprshpital reflects a number of different
legal, institutional, and social factors and forc@aken together, these factors and forces
constitute the entrepreneurship capital of an eegnowhich creates a capacity for
entrepreneurial activity (Storey 2003). Thus, guteaeurship capital manifests itself in the
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creation of new firms. David Audretsch and Roy TkuR004) state that entrepreneurial
capital can contribute to growth and developmentirhgcting diversity and serving as a
conduit for knowledge spillovers, leading to in@ed competition.

The role of enterprises and entrepreneurship in@uoe development is likely to increase in
the future because of the limited possibilitiegtxpand public sector activities in most European
countries. Especially in the forest sector, smatld medium-scale enterprises (SMES) play a
central role in the employment of people in localgessing, recreation and forest-based tourism
activities. SMEs have an advantage of being ablesélocal knowledge and locally available
material and resources in their production. Funtioee, business opportunities in local forestry-
wood-processing-chains, if innovative and competifllso in exogenous markets can bring the
highest added value to rural areas and closeretorigin where trees are growing. Essential for
the success of local forest-based enterprisesve@d and non-wood processing industries is to
find suitable market niches, build new innovaticmsd have good business management
competency. Non-timber forest products (NTFPs),ctvhinclude all biological products other
than timber, are a traditional source of househotdme in rural areas. They provide an
important means for economic growth and sustairfabdst management in local communities.

2 MATERIAL AND METHODS

2.1 Object of research

Non-wood forest products and services compriseemfft forest fruits, mushrooms,
handicrafts from wooden and non wooden materiad, @specially social services such as
recreation, tourism, hunting, etc. (Sabadi et 8052 Vulett et al. 2009). The maximum
NTFP quantities that can be collected over a yeardatermined by the State Institute for
Nature Protection. The Ministry of Environment aNdture Protection in Croatia issues a
licence for the collection of wild plants and thparts for the purpose of processing, trade and
other transactions. In forests managed by the coynfidrvatske Sume" Ltd, NTFPs can only
be collected with a licence issued by a forestficef A collection fee is also charged. This
refers to collecting mushrooms, chestnuts, asparagjuffles and other forest products.
Recreational collectors of above-ground mushroam®hliged to pay 50, 100 or 200 kuna to
the nearest forest office, depending on whethey tlse a daily, weekly or monthly licence,
whereas licences for other products are calculatedrding to quantity. The fee for chestnuts
picked in state forests is 5 kuna per kilogram,levhi bunch of asparagus or black bryony is
10 kuna. These products are picked free of charg#@ly-mountainous areas.

Estimated values (for the FRA 2010) are the medianket values: honey 15 HRK/kg,
mushrooms 40 HRK/kg, hay 0.75 HRK/kg, raw mateiealmedicine and aromatic products
1 HRKI/kg, other edible animal products 50 HRK/k@ldes for Christmas trees, forest seeds,
trophies and wild meat are calculated on the bEsastual market values.

More intensive use of non-wood forest products semices could be an opportunity for the
development of small and medium entrepreneurshigschw can foster economical
development in rural areas.

Tannin used in industry is produced from oak, sprwallow and alder bark, and from
oak wood and especially chestnut wood. Resin hagldsom pines, larches, firs and spruces
IS a very interesting industrial material, and sdannin contained in the cones. In Croatia,
resin was harvested from black pine, Scots pine Algppo pine. Plants that contain
medicinal substances are used in the pharmaceiurastry and plants that contain essential
oils (needles, cones) are used in the cosmeticsinduCertain plants are used for pesticide
production. In Croatian forestry, linden is the mauof bast fibre. Wicker willows, cork oak
(cork) and reed are also widely utilized. Walnudizéinut, chestnut, raspberry, blackberry,
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cornelian cherry, rosehip fruit, and others areduser human food. Mushrooms are
particularly important as food. In rural homestefd#s of forest trees (acorns, beech nuts,
etc.), as well as browse and leaf litter, servdoasl for livestock. In addition to industrial
processing, medicinal plants are also used in popukdicine. Forest honey is an important
substance serving as food and medicine.

The company "Hrvatske Sume" Ltd, issued a Reguiatio Secondary Forest Products
and a Regulation on Truffle Collection, which stgie their use in accordance with the
Forest Law (2005), the Nature Protection Act (2048} the "Hrvatske Sume" Statute.
According to the Forest Planning Regulation, the assecondary forest products includes
grazing, browsing, feeding on acorn, collecting masms and medicinal plants, picking
seeds and fruits, collecting frogs and snails,gisand, gravel and stone, and utilizing humus
and clay. Apart from the Forest Law (2005) and KaRrotection Act (2013), this area is also
regulated by the Ordinance on Cross-Border Trangpwt Trade in Protected Species (2009),
Ordinance on the Collection of Protected Wild GnagvPlants for the Purpose of Processing,
Trade and Other Reasons (2008), and Ordinance ahifdom Protection (2002).

2.2 Methodologi

Primary data were collected through a survey witho tdifferent semi-structured
questionnaires, one for companies active in th&l fa&@ NTFPs (buyers, processors and
traders) and one for pickers (collectors) in tleddfi The necessary data were collected over a
period of two to three months, starting from MaySeptember 2012. The semi-structured
guestionnaires for companies gave important answaeds information, such as: types of
NTFPs a company is dealing with; the market for pneducts (national or international
(export); the interviewee's opinion of the stapilif NTFPs markets; cooperation with local
population and evaluation of the cooperation; therage prices per NTFP (buying/selling);
identifying the main problems in business (proceSNTFPs buying, selling, trading);
capacity of the company and percentage of capatiigation; use of marketing tools (PR,
Advertising, Branding) (to determine the most sgstd, the importance of marketing
tools); business environment and cooperation withero companies (private, state),
documentation necessary for the process (buyingngeexporting, processing etc). The
collected data were processed with statistical famgor data processing — SPSS.

For the purposes of this research, non-timber fopesducts are defined as natural
products (excluding animal or wood-based productdlected from more or less managed
forest resources and, in some cases, with a propdrarvested from cultivated sources.

Value chain analysis is a methodology that diffeen other market chain analysis
methodologies, such as the chain analysis advancedrter (1985, 1996).

For this purpose the basic characteristic of a evatthain was market-focused
collaboration: different business enterprises wigether to produce and market products
and services in an effective and efficient manWetue chains allow businesses to respond to
the marketplace by linking production, processingl anarketing activities to market
demands. Vertically aligned means that companiesannected from one end of the primary
production process (e.g., farmer’s field), througtocessing, and possibly into the final
marketing stages where consumers purchase a fihistaeluct. At each stage the product
value increases. This is different from other typésalliances, such as the collection of
agricultural producers consolidating supply, whiabuld be considered a horizontal alliance,
because in a value chain the value added to thlduptas acknowledged. Normally, the term
value chain is applied when vertical alliance ides three or more companies, known as
links, in the supply chain.

IUFRO Symposium 2014, Sopron, Hungary



Entrepreneurship Development of Non-Timber ForestiBcts in Croatia 193

3 RESULTS

The total number of respondents was 27: the yourrgepondent was 27 years old and the
oldest was 66 years old. Their mean age was 48a#y The majority of the respondents
were female (55.6 %), and their companies were ljnestiated in cities. The education level
was very interesting: 44% of the respondents weaglemically educated. As many as 74%
of the respondents were also company owners. Then member of employees in the
companies was 11.44: the minimum number was 1 grepland the maximum was 130
employee. The mean number of seasonal workers getplovas 12.86. The minimum
seasonally hired worker was 1 and the maximum vwes The mean number of working
hours per year in this sector was 14. 9630. Thénmim number of working years was 3 and
the maximum was 45 years. All but one of the redead companies have dealt with NTFPs
since their establishment. The main activitieshef tompanies involve mushrooms (24%),
aromatic and medicinal herbs (39%), berries andrdtiits (37%).

As a type of supply processors are equally satisfith different supply types (own
buying places (8%), use other buying places (4%keps come in our company (31%), own
picker list and contact them (24%), village vi§iB8¢o).

The main reasons for buying NTFPs are trustwordsrand reliable norms of behaviour,
as well as mobile communication and cooperation;tlos other hand, the fact is that
customers may wait for a month for get paid. Mbiant50% of the respondents use their own
cars or vans for transport. The mean distance fratompany to the buying points is 63.67
km, with the minimum being 1 km, and the maximunD 3m. The mean number of
people/companies that the processors cooperateisvBf.11, while the minimum is 1, and
maximum 800. The highest mean value of buying (R@®8and selling price (12.59/kg) is for
mushrooms and the lowest is for berries and othetsf(3,893/kg). The maximum value of
buying (20/kg) and selling (27/kg) price is also foushrooms (20/kg). Cash is the most
frequent (more than 70%) method of payment. Theameprices per NTFPs are shown in
Table 1.As expected, mushrooms have the highest price@market.

Table 1. Average buying and selling prices (EUR/kQ)

Aromatic and

Mushrooms . Berries and other fruits
medical herbs
buying  selling buying selling buying selling
Mean 7.98 12.59 5.79 8.44 3.89 7.253
Minimum 2 3 1 2 0.5 2
Maximum 20 27 13 15 13.5 20.2

The majority of the processors (81.5%) did not ¢jeathe price of a product in the past
year. The main problems of buying include lack ofibg points and high price of NTFPs.
The important activities which influence sellingger are packaging and their buying price.
About 74% of the processors export their products.

The stability of the NTFPs market received the mgeade of 2.38. According to this
mean grade, the respondents evaluate the mark&ikePs as not stable (5-very stable).

Well developed distribution channels and familiargf the product/ name (brand) rank
among important marketing tools. The respondentsetbranding as the most important
marketing tool.
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Table 2. Average NTFP margin for a company

NTFPs margin (Eur) mushrooms herbs berries
Mean 4.61 (57%)* 2.65 (45%)* 3.36 (86%)*
Minimum 1 1 15
Maximum 7 2 6.7

*margin percentage increased

Mushrooms have the highest buying and selling pdoethe market. Aromatic and
medical herbs coming second (Table 1). Paymentagh ds the exclusive method on the
market. The price for mushrooms is 57% higherai@mmatic and medical herbs 45%, berries
and other fruits 86%. Although berries and otheiitér have such a rapidly valued added
price, their selling price is very low (7.23 EurgjKTable 2).

Since marketing tools are insufficiently develop#te majority of the respondents did
not answer or did not specify their answers in gad of the survey. For example, marketing
tools are described as a good factor but resposidert not aware of its importance. If the
respondents had financial means, they would invedirect communication, advertising on
TV and radio, branding and newspapers. More th&ba wbuld invest in marketing in order
to gain more profit. Almost half of the process@t8%) offer training courses to the pickers,
and 81.5% have a web site.

The capacity of a company for mushrooms is 16 478@on average, for aromatic and
medicinal plants 153 555 kg, and for berries arndiofruit 2206.67 kg. The average percent
of utilization is around 50 % (Table 3).

Table 3. Company's average capacity and utilizaiercentage

Aromatic and Berries and
Mushrooms - X
medicinal plants other fruits
average  average average average average  average
capacity utilization capacity utilization capacity utilization
(kg) (%) (kg) (%) (kg) (%)
16479.23 51.77 153 555 49.65 2206.67 59.40
Maximum 140 000 90 1 500 000 100 15 000 100
Minimum 30 10 45 5 30 5

3.1 Entrepreneurship environment

Inadequate legal framework and unfair competitiommf a bad business environment.
Cooperation between the processors and other eisespboth private and public) is at a
high level (85.2%). Of these, 25% cooperate withivdtske Sume" Ltd., 33.3% with the
Ministry of the Environment and Nature Protectionda55.6% with the Ministry of
Agriculture. As many as 52% of the respondents tpout subsidies as the most important
benefit of cooperation with the Ministry of Agri¢ufe. 55.6 % of the respondents find that
the amount of necessary documentation is too lampde 51.9% think that time spent on
collecting the necessary documents is reasonable.
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Figure 1. Business environment overview

Rising prices for the NWFP on the European marwetwing demand, resource rents as
qualitative natural resources with close to nafaorest management are possible drivers for
production of NTFP.

Some of the barriers for the local entrepreneuesimvestments in technology, human
resource skills, needs for improvements in orgaioisaand marketing issues such as
advertising, labelling and branding. According te trespondents, the main obstacles for
development of national market are: unfair compmetjtlack of education (NTFP collecting
and processing) and undeveloped national market.

3.2 Added value chain for mushrooms

A value chain is an alliance of enterprises coltabng vertically to achieve a more
rewarding position in the market (Barnes 2004).a%ue chain is one of the key concepts of
strategic management. Successful management vintiayr and support activities results in a
difference between the value of products sold Aectbsts needed for their production.
According to Porter (1996), primary activities iade: input supply, production, marketing
and sale, and service delivery. Support activittedude input procurement, research and
development of new products and services, humaures management, administration and
infrastructure. Margin shown in the value chairaiglifference between the total value and
total costs of performing the primary and suppotivities (Porter 1996).

A value added chain was analyzed on the examm@eaindary forest products - mushrooms.

4 ) 4 ] N ( . D
State Pickers Retail
Forest L J
| Company | [ ) Processors , ~
) = . /Producers = Wholesalers
Private Farmers ) ’
Forest o )
owners Middleman
& & J \ /

Figure 2. Added value chain scheme
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The company "Hrvatske Sume" apply the Forest La®@0%2 through their forest
administrations and offices. The Forest Law cormstapecial regulations concerning picking
mushrooms. This Law is based on a conventionalstoreanagement method and fully
complies with the European Union directives. Atpafrthe Law closest to the European
Union relates precisely to the use of forests, vedoldnd and products. The Regulation on
Mushroom Protection, passed by the State Administreof Nature Protection, stipulates
who, when and where has the right to pick mushro@osnmercial pickers, after paying an
annual or monthly membership, are issued a carth&Ministry of Nature Protection and
Spatial Planning, which allows them to pick up ém tkilograms of mushrooms, whereas
pickers who collect mushrooms for their personal are limited to two kilograms.

Pickers: Picking is seasonal labour that takesepthaing the vegetation period (May -
September). Pickers usually come from the rankgoofr, socially endangered groups. It is
often the case that families have no other souraecome other than the one generated from
collecting and selling plants. Nevertheless, thenlboer of people interested in collecting
plants is significantly decreasing. Pickers usuadbrform the initial (basic) drying and
cleaning, and only rarely cutting the plant malebafore selling it.

Farmers (OPG): Farmers usually cultivate medicplahts on the basis of a contract
made with a known buyer. This refers particuladytganic production, where farmers must
be registered and must document the entire pramugirocess (in accordance with the
standards of organic production).

* mushroom collecting fee Eur/kg.

* pickers selling price Eur/kg

* processors selling price Eur/kg

Figure 3. Value added chain for mushrooms

The average mushroom collecting fee in the Repulfii€roatia is relatively low and
amounts to 0.47 Euro/kg for all mushroom specieslleCting permit is issued for the
quantity and not for mushroom species. Processtrs & a rule buy mushrooms from
pickers in the form of raw products pay about 8 dtkkg on average (Figure 3). After
processing, the market price of final mushroondpots is 12.5 Euro/kg on average. A three-
degree value added chain increases the value girtdaict multiply through the process of
collecting and processing.

Processors/Producers: companies that perform lirptiacessing of raw material or
perform more complex processing of medicinal armhatic plants - blends of herbal teas
(loose tea or tea bags) and teas in tea bags, ggodnd manufacture cosmetic and
pharmaceutical products and different types of fd&duction is usually limited to drying,
cutting and extraction of essential oils, with thaeption of several large companies which
also produce the already mentioned final produotsnost cases, activities of producers and
processors include further processing, packinglyebdesign and development, sale, market
linking (they own drying facilities and equipment).
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Retailers place their products on domestic marketsle wholesalers participate in the
international market. The middleman acts betweekgrs, farmers and buyers or between
domestic and international markets.

Differences in prices at different levels of valdgains for mushrooms, and medicinal
and aromatic plants are significant. Pickers papwrage about 1- 2 €/kg of delivered plant
material. Retailers achieve the highest price, e&®the retail price is much higher than that
paid to the pickers. In 2014, for example, a kidgrof dried mushrooms is about 40
Euro/kg.

The majority of the interweaved entrepreneurs amgaid of the distribution channel:
Supplier (pickers) - Processor (enterprise) -Whallrs - Retailers - Consumers.

4 CONCLUSION

The development of entrepreneurship with seconfitegst products in Croatia is conditioned
by the legislative environment and the problemsesfablishing a legal market of these
products. However, the greater the barriers tetiiey, the higher the level of profitability.

Due to difficulties of controlling the use of nadliresources over a large area, there is fear of
overexploitation and destruction of some seconétanigst products habitats. Entrepreneurs do
not have sufficient means to invest in improving teale and modernizing production.
Insufficient investment in certification and brangiresults in unstable product quality. For
the purpose of control and supervision of sustdmatanagement and protection of forests as
one of the most valuable natural resources, thepaos "Hrvatske Sume" Ltd have since
2010 been accredited under the norm HRN RN 45098:18 carry out expert supervision of
organic production on the basis of the approvetificate.

In view of the above and with the goal of improvitige quality and quantity of
production of secondary forest products, several Raccessful Factors (CSF) should be
defined and developed: (a) undertake better comtfolquality and compatibility with
(international) standards; (b) improve product dyalc) increase the supply of necessary
quantities; (d) set competitive prices; (e) pack &bel the products adequately; (f) ensure
reliable delivery; (g) perform professional bussie@) invest in marketing; and (i) develop
the image of the country of origin.

NTFP Value chains are governed when parametersiriguproduct, process, and
logistic qualification are set which have conse@@snup or down the value chain
encompassing bundles of activities, actors, r@ed,functions.

On the other hand, efficient government policy nsakteeasier for the firm to construct
economic rents by providing better access to huskdls, and better infrastructure and more
efficient financial intermediation than in competitountries. In this case, a government may
protect producers from unfair competition, not jtistough firm-specific policies such as
import-controls, but also through factor-specifaipies such as controls on illegal market.

Climate changes, e.g. drought, changes in vegatatiod loss of some habitats
significantly affect the decreased quantity of tolected NTFPs. Only those producers who
have their own controlled cultivation may superv®duction and ensure the necessary
quality of their products. In these cases, howethay are faced with a problem of procuring
high quality seeds and planting material. Althoutjle importance of secondary forest
products as a part of forest ecosystems and tfieat®n sustainable forest management have
long been recognized, the obtained results indittadeneed for further research into how
much these products affect the economic, ecologaal sociological aspects of rural
development of the country and its population.
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Forestry and Agriculturein Agrarian Commons

Tine RREMRL’

Slovenian Forestry Institute, Ljubljana, Slovenia

We are presenting some of the results obtainedhglainie analysis of agrarian commons (AC)
in Slovenia. Who presents a new forest owner type8earch includes the results of three
meetings with AC in different regions with a diféet main land use and geographical
landscapes: Alpine mountains with mountain grazamgivities, Pannonia plains with

agriculture, and Mediterranean plains with foregtrgus in AC. We are presenting some of
the common features of AC in selected regions. i@ that in Slovenia there are 547 AC
which were re-established on 77,486.47 hectareand lafter reinstitution in 1994. Their

territory representing 3,67% of Slovenia. Until remays previous land use models is the
most preserve in Alps mountain region. We have atsduded comments about the

relationship to the material benefits of memberstalated to members' status especially
interesting in »forest commons«.

" tine.premrl@gozdis.si; \é@a pot 2, 1000 LJUBLJANA, Slovenia
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An Integrated Optimal Rotation Length Model for
Wind-Throw Risk in a Changing Climate: New Tools for
Adaptation in Forest Management

Vadim S\RAEV  — David EPWARDS

Forest Research, Midlothian, Scotland, UK

Currently around 50% of all primary damage by voduto European forests is attributed to
extreme weather events. In UK the frequency ofnssois expected to increase under climate
change. Yet the forestry sector has limited actegconomic models that inform decisions
around wind-risk management alongside the deliwdrynultiple ecosystem services. This
paper describes the development of an optimaliooténgth model that accounts for timber
production, carbon sequestration, and wind-ristoadst stand level. The approach combines
empirical yield and wind-risk models with informati on prices, costs and interest rates to
maximise economic return. Its application as a sleoi support system is being tested
through in-depth social research in ‘live’ decisimaking contexts with public and private
sector forest planners and policy-makers in Scdtldrhe model will inform felling and
restocking decisions under current and potentialréuframework conditions, in particular
changes in timber and carbon prices, and wind-tskler alternative climate change
scenarios.

" Corresponding author: vadim.saraev@forestry.geiuo Northern Research Station, Roslin, Midlothian
EH25 9SY, Scotland, UK
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Historical Relationships between Communal Forests and
Small-Scale Private Forestsin Japan

Noriko SaTo’

Department of Agro-Environmental Sciences, Kyusimiversity, Fukuoka, Japan

Although market economy rests on the premise ofapei property ownership, in Japan, there
remain communal forests (Iriai) from pre-moderngsnin recent years, these forests have
been drawing attention in their role as “Commor&évious studies, however, have focused
mainly on the customs and systems in the traditios@ and have not adequately explored the
relevant social structure. Therefore, this studydumts a historical examination on the
relationships between communal and small-scale afwivforests. In the process of
modernization in Japan, communal forests were parated into government-owned land at
the national and local levels — to strengthen thanicial base — and land allocation to the
communal members was promoted. Many communitiesetaer, still hold communal forests
and altered forests of Iriai origin. Recently, thésrests have been positioned as a core asset
that can be used to consolidate thinning practm@®ng owners of small-scale private
forests; they also form a platform for interactiamong generations, which strengthen the
community identity.

" sato.noriko.842@m.kyushu-u.ac.jp; Fukuoka, 8121858pan
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Chances of Small-Scale Utilization of
Non-Wood Forest Product s under Changing
Political and Economic Conditions in China

Julia SHMITT? — Volker HOEEFMANNP

#Forest Economy, Forest Research Institute of Badéartiévnberg, Freiburg, Germany
PInstitute of Social Sciences in Agriculture, Hoheimh University, Germany

Abstract — Following agriculture reforms, China has impletegna large-scale redistribution of
forest tenure rights, from communal managementntbvidual households. Additionally, through
government reforestation and land conversion progralarge areas of young forests have been
established. They are rarely managed for timberphbavide income for forest owners from non-wood
forest products (NWFPs), e.g. bamboo, mushrooms raadicinal plants. A study on the local,
national and international NWFP value chains aredymcome generation opportunities for small-
scale NWFP collectors. The analysis concludesldma-running, local, and uncontrolled value chains
with low quality demand provide collectors with nepdte income, while adequate processing skills
enable them to access markets and to generater mighanues by integrating processing. Contrary to
that, newly-developed, high-price or internationalue chains have high barriers to entry, duertotst
requirements in quality and food safety. Howevkeirt growing market share could, as a result of
increasing consumer demands in food safety, prosiggainable and high income for small-scale
collectors in the future.

Non-Wood Forest Products (NWFPs)/ China/ Value Chais/ Agroforestry

1 INTRODUCTION

Rural areas in China have undergone dramatic clsaingihe last decades, affecting around
70% of the population in China. Still, between 7&d 900 million people live in the
countryside. Agriculture accounts for almost 15%G&P and half of all employment, even
though, only 10.2% of China’s land area is suitdbteagriculture(Tso, 2004). Furthermore, the
average size of land holdings per household is amdynd 1/3 hectay€Diao et al. 2000, p.)2and

is constantly shrinking for industrial areas, gnogvitowns and due to environmental
destruction(Lichtenberg & Ding 2008, p. §3Consequently, China faces a huge challenge to
secure food production and improve living condisidor its farmers. As a result, additional
income generating activities, such as forestryedsential for the rural population. This is
especially true in the mountainous western prodrafeChina, where the share of agricultural
land is lower and the share of forest land pergers considerably higher than the national
averaggShi et al. 1997, p. 14).

" Corresponding author: Julia.Schmitt@forst.bwl\#@nnhaldestr. 4, 79100 Freiburg, Germany
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While agricultural land was redistributed for indival management after 1978, forests
remained partly collective until the revised Fongdtaw of 1998, which granted private
management of forests in the form of the so-callexhtract Responsibility System, CSR
(Miao & West 2004, p. 283). Yet, while the impleneions of this law, as well as
management practices are very different region&@\eyerhaeuseet al. 2006, p. 375), 80%
of the collective forests in China have been madageividually by 2003 (Hyde et al. 2003,
p. 10). Until 2010'the world’s largest redistribution of forest teneirights” allocated the
majority of public forests for individual or vill&guse (The World Bank 2010, p. 8).

Following the changing forest policies, tenure agement and management objectives,
China’s forest area and its quality have transfarmadically. After a period of massive
deforestation, the Chinese government has implesdeséveral large-scale, inter-regional
forest programmes. The largest of these programmesyms of scope and funding are the
Natural Forest Protection Program (NFPP), the Rwogof Conversion of Cropland to Forest
(SCLP), Three-north Shelterbelt Development Progeamd the Shelterbelt Development
Program along the Yangtze River Basin (SFA, 2004y mainly include the following
activities:

(2)A logging ban in natural forests in the upper anddie reaches of the main rivers,

(2)The afforestation and closure of mountains andtielends (deserts), and

(3)Return of converted forestland to forestry. (SFA2013).

In the last 30 years, the establishment of overap@ 00 million ha of new forest area
has been reported (SFA, 2005). This area was maaigpleted with plantations from
Chinese spruce, pine, larch, poplar (clones) anchlgpt in which biodiversity and its
associated environmental services are minimal., THosvever, is particularly important, as
the poor rural population not only depends on timibeit also on a divers set of NWFPs,
which “are tied to the diversity of natural forest@Rozelleet al. 2000, p. XVIII).

This has created large areas of mostly young fastsids, with the unbalanced age
structure leading to the fact thidbrests available for harvest are rather limited¥Vanget
al., 2004). In addition, regionally different andnsetimes unclear harvest rules and quota
prevent farmers from managing their forest for &mprhe World Bank, 2010, p. 15).

In this situation non-wood forest products (NWFPs)¢ch as bamboo, mushrooms and
medicinal plants can provide returns from the fores an interims basis. NWFPs have
traditionally served as subsistence food, cashsceopl as a ‘safety net’ for the rural poor,
who cannot sustain their livelihood with agricuéilproduction alone. They are especially
important in China, where the utilization has agldnistory and markets are well established.
China is the largest NWFP producer, processor skt in the world, with millions of
small-scale farmers participating in these valugirth In addition to wood products, NWFPs
have an important value in the Chinese economg008 the export value was $4.139 billion
(SFA, 2004), making China the world’s leading expofor NWFPs(Burgener 2007, .p8).
Within China, NWFPs have a high importance in thet énd health care of the rural
population, with a high share of the collection ammhsumption conducted for subsistence
that never enters the official statistics (FAO 200249).

NWFPs can be collected from the wild or produceth understory or in combination
with growing forests in agroforestry systems. Exbawf these are the black fungus, Mu Err
(Auricularia auricular and polytricha), which grow on decaying trunks or wood chipshe t
forest. Different bamboo species provide bambomthor building and crafting materials.
Medicinal plants, such as ThorowaBupleurum chinen3deor Astragalus Astragalus
membranceysare perennial herbs, naturally distributed inefts in northern, central and
eastern China. Various vines, such as Jiaogulmgaostemma pentaphyllumgrow in the
understory of natural forests in southern China.
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Based on these possibilities for small-scale foyest rural China, this article is
concerned with the extent to which farmers are dblgarticipate in and benefit from
involvement in different NWFP value chains.

2 STUDY SITES

In the framework of a Sino-German research prdjetiveen the Chinese Academy of
Forestry (CAF), the World Agroforestry Centre ini@d (ICRAF-China), Freiburg University
and Hohenheim University, the value chains of wigietables, bamboo shoots, Mu Err
mushrooms, and three medicinal plants were analyiaed study sites (sdéigure 1) cover
temperate, subtropical and tropical forests in @h8emi-structured questionnaires were used
to gather qualitative and quantitative informatioom households, supplemented with expert
interviews, participant observations, and marketeys.

People’s Republic of China (PRC):
Administrative Divisions & Territorial Disputes
Study site 1 -
Forest area
Xiaclongshan.
Temperate
XINJIANG UYGHUR A, . | forests in Gansu
Province

e

TIBET A. R.

g

Study site 2 —
Mabanhe watershed.
Tropical and sub-
tropical forests in
Yunnan Province

Figure 1: Map of China with the two study sites
Sourcehttp://en.wikipedia.org/wiki/File:China_administrat.png

B Seecial adminiraties Region

[0 clasemend iy ther PR, comtrplied by the Repuidic of China
B ctasmed by the PR costvolled by du
I controlied by the PRC, Claimed by india
O ctasmed by the P, controlled by Jupan

3 METHODS

Value Chain Analysis and the Sustainable Livelihéggroach provide the theories and tools
to describe and evaluate existing NWFPs value shain

The Value Chain Analysis as described by Kapling8klorris (2001) looks at inter-
linkages in a production network, uncovering dmsition patterns, dependencies and
inequalities in income generation by identifyingaxs, product flow, spatial distribution and
mapping the value chains. Analysis of internal gnaace and value adding served to clarify
dependencies, coordination and power distributietwben value chain actors, while the
study of external governance revealed the insibati framework of NWFP trade.

According to the Sustainable Livelihood ApproachF(D, 1999) the livelihood of a
farmer is built up on different forms of capitalpiwh are mediated by the institutional setting
within which they are deployed, sEgure 2
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Figure 2: DFID’s Sustainable Livelihood Framewordapted after DFID, 1999)

Each capital provides opportunities for rural proghs to adopt certain livelihood
strategies that determine livelihood outcomes. Tinejude the Human Capital (knowledge
and skills to collect or process NWFPs), Naturabi@a (ecological sustainability control of
forest resources), Financial Capital (income, fagate price range, farmers’ share of
revenue), Physical Capital (collection and processacilities, processing technology, infra-
structure), and Social Capital (social recognitiathin the community for collecting NWFPs
or the connection with traders). The Sustainabitynerability context was analyzed by
looking at the stability of value chains, price d®wpment, and seasonality of NWFP
utilization. All parameters were ranked in a thued scale.

4 RESULTS

4.1 Value chain analysis

Results of the value chain analysis show that widdjetables, bamboo shoots, Mu Err
mushrooms, and medicinal plants from small-scai@éas in China go to local, national, and
international markets.

Local value chains go from the collector or produamall-scale farmer), sometimes
through intermediate traders, to local farmers’ kats in small towns, villages, along
roadsides, as well as restaurants and shops. Rsociut be sold on local markets by market
traders or directly by farmers, illustratedrigure 3.

Local restaurant |—>

Intermediate
trader

Jawie) a[eos-|jews
JaWNsuU09 asauly)d

Local market IR

Figure 3: Simplified local value chain map of NWFPs

National value chains go from small-scale collestor producers through different and
extended networks of inter-mediate traders (vilbgsed trader, long-distance trader,
wholesale trader in local or regional markets)aorfers’ markets in Chinese cities (mostly
for dried products). Alternatively, NWFPs go fromall-scale farmers and agro-business
producers to processing factories. From there, #iieydelivered to supermarkets, pharmacies
and hospitals (shown figure 4).
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Figure 4: Simplified national value chain map of Nig

International value chains of Mu Err mushrooms, bamshoots and medicinal plants
produced in China and sold in Germany pass throwghdistinct types of value chains to the
final consumer in Germany. The last actors of thet fvalue chain are Asian shops,
restaurants and internet shops. The second vaaie starts mostly from agro-businesses and
ends in large-scale supermarkets or pharmacies erm@&@y. The first value chain is
considerably longer and involves more and differtors than the latter one. Furthermore,
the internal governance of the two value chainsigificantly distinct. The following
Figure 5shows the two value chains through which the NWéiRer the German market.
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Figure 5: Simplified international value chain mapNWFPs
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Examining value chains and defining their charasties revealed the existence of two
distinct value chain types: First, a farmer-tradalue chain, which goes from small-scale
farmers to local, national and international farshenarkets (illustrated in the upper part of
Figure 5 above), and second a supermarket/pharmacy valai@ gvhich goes from agro-
production firms to national and international sup&rkets and pharmacies (illustrated in the
lower part ofFigure 5).

4.1.1 Farmer-trader value chain

The farmer-trader value chain starts from smallestarmers and passes through a network of
traders, wholesale markets, exporters and impottetscal, national farmers’ markets and
restaurants, as well as international markets @sgan shops and restaurants in Germany).
The farmer-trader value chains are highly compiexolving many intermediate traders and
wholesale markets, and creating various parallielevahains. These value chains range from
three actors to more than six actors. They havgpan information flow on local and national
levels, low commitment between suppliers and byyarsl low to medium processing
complexity and quality requirements (e.g. no foaféty control or traceability).

Farm gate to retail price increase (5&gure 6 is evaluated as moderate (up to 500%) on
all markets, with farmers achieving a high (abo0&o5shown irFigure 7below) or medium
(between 5 and 50%, shown Kigure 8 below) share of revenue of the retail price.
Exceptions are internet based value chains of nmadiplants, where farmer-trader value
chain characteristics are combined with very highepincreases (above 11,000%) and very
low farmers’ share of revenue (below 2%).

25000
20000
15000
L
10000
o . I
0 [ | ‘ ‘
Local farmers National National International International
market farmersmarket supermarket Asianshop  supermarket
Germany Germany

Figure 6: Farm gate to retail price increase of fresh and mwad bamboo shoots
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chains of dry bamboo shoots
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External governance theoretically involves natio@Quality Safety, QS”) and
international (e.g. ISO 9000/22000, or Hazard Asiglyand Critical Control Points, HACCP)
standards for food products, as well as Good Manufeg Practice (GMP) certificates for
medicine. However, regulations are rarely enforagttiin China. Furthermore, unprocessed
Traditional Chinese Medicine enters the EU as aitalgural product (such as herbs or tea),
thus avoiding strict medicine regulations.

4.1.2 Supermarket value chain

The supermarket/pharmacy value chain runs maingmfrvertically integrated agro-
production and processing companies to large-sicadld companies and importers, who
provide the brand name for the product, to supétetsy pharmacies and ethical shops
(organic, fair trade, etc.) in the national anainational markets. Small-scale farmers rarely
participate in these value chains, unless they externally supported by development
agencies or projects (e.g. in ethical certificatioBupermarket/pharmacy value chains are
short to medium (three to six actors involved)national, as well as international markets.
They are dominated by a few large-scale firms timambine many steps in the value adding
process (production with own plantation bases ontregt farming, processing and
packaging/branding) and well-known importers andilers, who closely monitor the value
chain. The information flow is closed, the commithbetween supplier and buyer is strong
and the processing complexity and quality requir@sieare strict due to professional
processing (canning, high end retail packaging)fand safety controls.

The farm gate to retail price increase on the natimarket is evaluated as medium (200-
500%), and high on international markets (4,00@36%), with small-scale farmers
theoretically having a medium share of revenue hef tetail price (17-30%) in national
markets (shown ifrigure 9below) and a low share (<1%) of revenue in intéonal markets
(shown inFigure 10.
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German
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Inter-
mediate
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0.1%

Medicine
market or
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Inter-
national
market
2%

Processor
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Exporter
German

pharmacy

wholesale
37%

Figure 9: Revenue shares in national
pharmacy value chain of Astragalus

Figure 10: Revenue shares in international
pharmacy value chain of Astragalus

The external governance involves the supermarkeidstd International Food Standard

(IFS), different ISO standards (9000/14000/22000¢1 &lACCP guidelines or voluntary
(organic, fair, etc.) standards for food produbtsdicinal plants demand GMP certificates.
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5 FARMERS’ LIVELIHOOD ASSESSMENT

5.1 Farmer-trader value chain

Farmer-trader value chains are characterized byfdHewing implications on famers’
livelihoods: Farmers have high abilities in Humaap(al, i.e. knowledge and skills about
markets, products and processing technique on lagdl national level. In international
markets knowledge capital is low, because inforomagibout target markets, retail prices, and
external governance cannot be obtained by farrwever, their skills on processing allow
farmers to take part in these value chains, alsatennational level, including processing, i.e.
value adding in dry product chains.

Natural Capital is ranked neutral in all marketscduuse no correlation between value
chain types and sustainability measures in foessiurces was detected.

The Financial Capital showed a more diverse pictlhe farm gate price range showed
no direct correlation with retail target marketscéll, national or international). Higher quality
products achieve higher prices, regardless of #tailrmarket. However, as high quality
products are more likely to end up on national andrnational markets, farmers’ income
possibilities in local markets is classified as tnaly while national and international markets
provide a positive income asset. In value chaindrpfproducts, farmers’ share of revenue in
relation to the retail price is high, thus showthgt value adding takes place at farmers’ level
for dried products.

The analysis of Social Capital showed that, eveough only poor farmers were
participating in NWFP value chains, the knowledfewt cash crop NWFPs created a social
recognition within the community. Furthermore, ceation to international traders increased
the reputation of participating farmers. Therefgrarticipation in national and international
value chains provides positive Social Capital, witlocial Capital in local value chains is
negative.

Farmers have the production facilities and proogssechnology, i.e. the Physical
Capital to participate in the processing of dryduas for local, national and international
markets. In canned or vacuumed product value chéansers are excluded from the value
adding process due to the lack of processing tdogyo The infrastructure of selling
opportunities is evaluated as positive in all méske

The Sustainability/Vulnerability context in localn@ national value chains proved
positive, because of their long term existencewab as optimistic price development and
demand outlook. International value chains howeveaye a short duration. Price
development and demand are increasing, but remastable. Seasonality exists for all
products, which is an income limiting factor foesh products. Moreover, prices fluctuate
highly according to the season. Structures andgss®s in farmer-trader value chains create a
positive framework for small-scale farmers. Whenggiinic conditions, food safety or
certification issues are reasonably easy to achiswvall scale farmers with low monetary
resources for investment are able to participate.

5.2 Supermarket value chain

Due to the fact that in both study sites no supeketpharmacy value chains that included
small-scale farmers existed (besides bamboo stamborfes), the influence of value chain
participation onto farmers’ livelihoods could nat measured for all parameters. However,
the analysis of farmers’ ability to participate Snpermarket value chain and the theoretical
analysis of farmer participation show the followirgsults: Farmers have no Human Capital
in the form of knowledge about target markets,ikrgaces, transportation costs to markets,
and external governance. Furthermore, the skills goocessing according to quality
requirements (e.g. hygienic standards and foodygadee lacking.
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Natural Capital in supermarket value chains is eanlpositive, because controlled
production and harvesting in supermarket valuenshanay support the implementation of
sustainability measures.

Analyzing the Financial Capital showed that supeketavalue chains have higher farm
gate prices (without considering production costh)e to high quality standards.
Consequently, potential farmer participation woptdvide a positive Financial Capital. Yet,
high retail prices in supermarkets and pharmadiesracontrast to the low revenue share of
the farm gate price of producers and collectonss oroviding a weak power position within
the value chain.

Looking at the Social Capital reveals that the ipgdtion in this value chains could
provide a positive reputation for farmers, as sopaekets offer mostly cash crop NWFPs.
Furthermore, the connection to professional, nilageé-based traders bestows additional
Social Capital on participating farmers.

Regarding Physical Capital, small-scale farmershav ability to provide the necessary
production and processing technology needed for litguarequirement in
supermarket/pharmacy value chains. Moreover, haflersbuyer commitment in supermarket
value chains and closed information flow offellditsale opportunities.

The Sustainability/Vulnerability context in supemket/pharmacy value chains is two-
folded: the short duration of value chains leada teegative evaluation. However, increasing
demand and optimistic price development are promisactors. Seasonality exists for all
products, and is therefore a limiting factor in euparket value chains, due to the fact that
farmers are only able to sell unprocessed prodiact$ood safety reasons. Structures and
processes in supermarket/pharmacy value chainddgrav negative framework for small-
scale farmers. High requirements in hygienic coon#, food safety or certification exclude
the participation of small-scale farmers.

6 DISCUSSION

6.1 Internal governance

Value chains, in which small-scale farmers partitap are mostly long. This leads to the fact,
that revenues have to be split between more agfmsmann & Hirsct2000, p.68). Yet, this
network of traders in long value chains gives syaadlle farmers the chance to participate in
national and international commercialization anchrexts them to markets. Contrary to
findings in South America, the value chains for NWgHn China are not driven by a few key
entrepreneurs, but are built on a big network adérs and trading firms (compare te Vedtle
al., 2005), where many of them operate informdtyshort supermarket value chains farmers
might have the prospect to earn a higher sharehef ihcome. In reality, however,
supermarkets work mainly with large-scale agro-potin firms due to food safety reasons,
qguality control and to secure supply as describ@dafgriculture products, produced for
Carrefour in China (Hu & Xia, 2007). The Englishpsunarkets, for example, bypass
wholesalers and directly work with producers andcgdized importers in order to control
products’ quality and traceability in fresh fruiankets (Dolaret al. 1999, p. 15). Moreover,
this commitment to suppliers plays an importane riol determining the sustainability of the
overall chain (Marshalet al., 2006). Supermarket value chains providdn ligmmitment
between actors, and would therefore better seradl-sitale farmers needs for sustainability.
Another important aspect of positive participatioNWFP value chains is information.
Information on markets, prices and production amocgssing skills is a central part of
Human Capital for farmers if they are to receivdaa share in commercialization. The
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information flow has also been shown to be a kayab#e in accessing markets for small-
scale farmers in South America (Marshall et alQ&0

Processing complexity and quality requirements Bff¥Ps in farmer-trader value chains
and supermarket value chains differ significantlygh and consistent quality of NWFPs is
required in the supermarket value chain, while pec#ic requirement is needed to participate
in farmer-trader chains. Therefore, quality requieats can present a barrier to entry in the
supermarket NWFP value chain, but not in the fartrater value chain (compare Canz
2005. Especially in international markets, quality uegments may be far above domestic
standards, thus raising demands on producers dsawekquirements for monitoring and
control from international buye(&ereffiet al., 2005).

6.2 Value chain organization, standards and exterd@overnance

The main difference between value chains, as iblgign their maps, is not the difference in
retail market location (local, national or interioatl), but the differentiation into farmer-
trader value chains (i.e. long, uncoordinated amarganized) and supermarket value chains
(i.e. vertically integrated and food safety corled). To date, Chinese farmers are able to
participate in farmer-trader value chains, but aoc¢ able to participate without external
support in supermarket chains. Yet supermarketevahains continue to gain importance;
they seem to be the value chain type of the futbeeause of increasing consumer demands
for food safety.

In China, the “traditional” farmer-trader value atmare increasingly replaced by super-
market value chains (more supermarkets, introdoatiocertification labels, such as “QS” in
food and GMP in medical production). Since thet figpermarket opened in 1990 in China,
the share of supermarkets has been constantly mgowi 2004 supermarkets already had a
24% share in retail sales of in 12 large cities &Xia 2007, p. 2).

The same development can be observed internatjoriallinternational markets food
safety (e.g. traceability) is increasingly growingmportance. Consumers want safe products
and are willing to pay extra. For that reason suaeket value chains are established. Due to
the low-level of vertical coordination and the higiimber of informal traders in farmer-trader
value chains, controlled food safety is very difftc

At present, because of the imperfect agri-foodrithgtion system and infrastructure, the
cost of food sold in supermarkets is generally érgihan that of farmers’ markets in China
(Hu & Xia, 2007). As a result, farmers’ markets gadmner-trader value chains still hold a
significant share on the Chinese market. Yet, #neetbpment and enforcement of standards,
even if it excludes the participation of small-gctdrmers at the moment, has in the long-run
also positive aspects: they advance productionpaadessing skills in producing countries
and help to reduce external costs, such as thardssdiversity or environmental pollution
(Kaplinsky et al. 2011, p. 1188).

Yet, food safety is an important aspect in estabiigg external governance either by value
chain actors directly (i.e. supermarket standaod4)y third actors (e.g. Food Hygiene Laws,
EU import regulations, etc.). Pesticide residues thie content of heavy metals are the major
concerns regarding NWFPs produced in uncontrolstesns, such as small-scale cultivation
and wild collection (EFSA, 2009). The rising progan of certified products on the Chinese
and international markets demonstrated that agatibn in general is a suitable instrument to
communicate food quality and to ensure consumensfidence in the product. In the light of
several food safety scandals in China, food quatiytification is likely to increase in
importance for both domestic and international ratgk

Food quality or safety certification — focusingedglon the end product — must be clearly
distinguished from organic certification that alsonsiders the production environment, in
order to assess the impact of NWFP certificatiofioma quality. The quality of the product is
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the absolute priority for most consumers — whateher production environment. Yet, to
achieve product quality, control of the entire \eathain, including harvest, storage, process,
transport and so forth, is essential. For domeasticAWFPs, i.e. NWFPs cultivated outside
natural forests, control of the production chaipegrs to be feasible and the adoption of
product quality standards can be considered agsa duccessful step towards organic
certification. However, the certification of foodaity encounters significant difficulties with
the traditional collection of NWFPs in forests. Laollection volumes, the involvement of
numerous and often informal collectors, transperterd traders, as well as a lower quality
control of the collected product, make it very idifilt to comply with food quality standards.
In some cases, food quality might be improved bg ihtroduction of new collection,
transport and storage techniques. But in geneedlification of food quality favours organic
crops produced under controlled conditions, rathan wild NWFPs. Hence, an increased
consideration of wild NWFPs in certification schemfr food quality would provoke
difficulties in guaranteeing and maintaining higiod safety standards. At the same time,
high food safety standards can be considered aebaor entry to NWFP value chains for
small-scale farmers.

6.3 Voluntary measures

Recent studies suggest that NWFPs which are esridr marketed with a specific label such
as “organic” or “community-traded” have the potahtfor higher financial returns than
conventional goods (Marshall et al., 2006). As ¢benmercialization of certified NWFPs is
still marginal in China, it is very difficult to eduate the revenue potential. The current
benefits of NWFP certification for small-scale fars and collectors are certainly small. Due
to the low level of vertical coordination and thghhnumber of informal traders, controlled
certification is very difficult in farmer-trader e chains. Even though certified NWFPs
targeting international markets generate signitigamgher retail prices than NWFPs at local
markets, these high revenues mostly fall to traderagro-production firms on national and
international level, not to farmers.

Large-scale agriculture companies dominating theoexmarkets for organic certified
products, such as soy beans, rice and legumespeatssionally include single, marketable
NWFPs, such as mushrooms, medicinal plants antsfrin their product portfolio. These
companies often add out-grower schemes to thentagtian base, thus including small-scale
farmers into supermarket chains. However, thisossfple because many of the small-scale
participants are agricultural labourers at the faltaon, therefore, trained in controlled or
certified agriculture. Moreover, most certificati@mystems relevant for NWFPs are area-
based. As NWFPs are mostly collected in state beattve forests, many collectors working
without formal authorization are not able to papéte in certification and are vulnerable to
expulsion. Furthermore, the profound linkages betwthe local politics and the complexity
of tenure and access rights in a region makestiemely difficult to target external support
on rural poor, suffering from a lack of investmeyaipital and social organization. On the
other hand, NWFP certification may stimulate soc@banization, land reform and
formalization of access rights, which would imprdke situation of collectors and producers.
In China thus far, examples of NWFP certificatidnrooganized small-scale farmers are rare
and limited to cases where they are supported bgrnational NGOs or development
organizations. One example is the Baoshan ForeatiarYunnan, where certification of forest
products, such as pine nuts, walnuts, medicinakpiand mushrooms, collected and produced by
farmers is in progress, supported by the World Agestry Centre (ICRAF-China) (Stark et al.,
2006). Yet, the costly and laborious applicatiorvafuntary certification makes the value chain
more complex thus putting small-scale farmerspiveer disadvantage.
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7 CONCLUSIONS AND RECOMMENDATIONS

The conclusions drawn are that farmer-trader vahans provide farmers with an moderate,
but stable income, where a high share of revenydigma strong power position (for price
negotiation, to avoid substitution, etc.) withinetlvalue chain. Furthermore, abilities of
knowledge on markets and processing skills, eslheamalocal and national farmers’ markets
give farmers the possibility to make educated deesson where, when and to what price to
sell their produce.

Contrary to that, supermarket/pharmacy value chaege high barriers to entry for
(unorganized) small-scale farmers, because theg hagh requirements in quality, hygienic
standards in processing, and food safety (that oh@yand investment in technology,
production facilities or certification). This excdes small-scale farmers at this moment, yet
supermarket value chains seem to be the systehe déiture, because of increasing consumer
demands in food safety. Furthermore, their charaties would provide sustainable and high
income, due to high commitment in supermarket chafrfarmers were able to participate.

Recommendations for small-scale farmers who inchNéé&=Ps on their forest land into
their product portfolio would be to concentratehe short run on processed (dried) products
in farmer-trader value chains, because of comparaigh returns. In the long run, the
participation in the promising supermarket valuaioh would be desirable. This could be
supported by the following approaches:

Haggblade et al. (2002) argue that the introductibgrades and standards will play an
important role in helping rural enterprises succ@edn increasingly liberalized and un-
protected market. Especially in China, with its a@ge food safety reputation, the
introduction (and enforcement) of standards willphiarmers to participate in supermarket
value chains, which become more and more import&hwly raising national food
production standards would give farmers the timeatlapt and therefore help them to
participate in high quality value chains.

This adaption process could be supported by théonst agriculture extension
programme, which has already successfully impleateagricultural modernizations (e.g. in
bamboo (INBAR, 2004) and Mu Err production) in Ghin

Furthermore, farmer associations could provide katalle farmers with the possibility to
better access agriculture extension knowledge,itsreletter marketing, production and
processing facilities, as well as the communicaiuith buyers. Especially when supported by
NGO’s. NGO activity and participation in a farmessaciation had positive influence on
farmers’ skills and the participation in supermank&ue chains with higher incomes (Barrett
et al. 2012, p. 724). Additionally, Barrett et @012, p. 725) found out that firms prefer to
work with farmer associations to reduce transactiosts and secure minimum quantities.
Therefore, a pro-active approach to seek-out amgpat farmer associations by food
companies would create a win-win situation for bathors. The legal framework for farmers
associations in China is however unclear. Allow agbport farmer associations would
benefit small-scale farmers.

Alternatively, agricultural companies can includentract farming with small-scale
farmers instead of big agriculture businesses, iplgssn combination with plantation
cultivation. So-called controlled out-grower-schanmean be applied in wild collection of
products, small-scale conventional (agroforestgfming, as well as organic production.
However, a large transfer of knowledge is needetram participating farmers. Yet, this
input makes sure that the commitment of involveatpction firms are of long term nature. A
pre-condition for that would, however, be the expeel consumer demand for small-scale
farmer products.
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Petrozavodsk, Russia

About 30% of the forest lands in the Southern Karate the protective forests around water
objects. These forests are needed for preservationers purity, as habitat, and as timber
source. The prospects of human activity at themulshbe estimated in various aspects:
ecological, social, economic and legislative. $illMural possibilities of selective cuttings

which are permitted in the protective forests, exbausted. The problem is complicated by
climatic changes which reduce the safe frosty pfioo thinning. As a result both today's and
future financial effect are decreased. The so@pkat is closely connected with ecological,
however for social activity direct economic reasans needed. Besides, imperfection of the
forest legislation is the source of some probleBmall and medium forest business isn't
focused on the solution of these difficult quessioRor sustainable development of forest
economy the scientific support of the large foresterprises and common efforts on
improvement of the forest legislation are required.

" sergei.sinkevich@krc.karelia.rii Pushkinskaya St., 185910 Petrozavodsk, KafRliasia



220 IUFRO Symposium 2014, Sopron, Hungary

Rural Community Effects of
Timberland Ownership Change

Larry TEETER — Connor BILEY — Becky B\RLOW

Auburn University, USA

Since 1990, corporations in the forest product shiguhave divested themselves of as much
as 26 million acres of commercial timberland in tbeited States, with most of this
divestiture occurring in the past decade. The newess, primarily Timber Investment
Management Organizations (TIMOs) and Real Estatestment Trusts (REITS), will shape
the future of the forest products industry and ldrger rural economy because they will
determine management objectives for this land. Geann management strategy/practices
could result in the loss of employment in ‘woodsrkvcsectors as well as in value added
processing of wood products. As traditional fonedated employment declines, how might
that affect the character of current rural econsfi€his paper reports preliminary findings of
a 5-year project studying the widespread ownershgnge of timberland, drawing on several
smaller studies supported by the project.
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Delimitation of Forestry within the Framework of the
Austrian Farm Accountancy Data Network

Philipp ToscaNI® — Walter SEKOT

Institute of Agricultural and Forestry Economics,
University of Natural Resources and Life Sciences, Vienna, Austria

Abstract — The Common Agricultural Policy of the European Union relies on empirical data provided
by farm accountancy data networks. In Austria, this sample is representative not only for agriculture
but also for farm forestry and does provide some forestry-specific information. However, sector
statistics as well as a specific assessment of profitability and efficiency are hampered by the fact, that
most inputs are not differentiated between the two lines of business. This deficiency is now overcome
by means of a set of models, which are derived from the network of farm forests, which is in fact a
small sub-sample of the agricultural network. Ultimately, representative results in terms of full cost
accounting for farm forestry in Austria can be achieved. The paper explains the approach and
highlights the significance of the results, small scale farm forestry making up almost half of Austria’s
forests.

forest accountancy data network / farm accountancy data network / farm forestry / full cost
accounting / Austria

1 INTRODUCTION

In Austria like in many other European countries, small scale farm forestry (SSFF) is a
substantial element of the forest sector. According to the agricultural census, farm forest
enterprises manage some 46.9% of the total forest area (BMLFUW 2013, P.304), the upper
threshold level for the delimitation of small scale forestry being 200 ha of forest land.

In spite of the great significance of SSFF within the sector, comparatively little economic
data is available. The established monitoring schemes typically focus on bigger estates,
although specific guidelines for forest accountancy data networks in farm forestry have been
developed (Hyttinen et al. 1997; Niskanen - Sekot 2001). Even in the few cases where
respective investigations exist the samples suffer from budget constraints, the small units of
investigation being associated with comparatively very high fixed costs for data collection.
Ultimately, the population of farm forests may be represented by a small and significantly
biased sample as is the case in Austria (Hyttinen - Kallio 1998a,b; Sekot, 2000, 2001, 2006).

Farm forestry typically being characterized by a close relationship between agriculture
and forestry, the idea is appealing to derive more representative forest—related information
from agricultural investigations. The Common Agricultural Policy of the European Union
requests national Farm Accountancy Data Networks (FADN) of a certain standard, so that a
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respective infrastructure for monitoring farms is available. The Austrian FADN provides
exceptionally favorable pre-conditions for an extension towards forestry, as the sampling
frame considers not only agriculture but also forestry and forestry revenues as well as some
forestry-specific ratios are part of the dataset by standard (Hyttinen - Kallio 1998b). So far,
however, the Austrian FADN still suffers from a major drawback, the inputs being not
comprehensively delimitated between agriculture and forestry. Consequently, it is not
possible to assess the profitability of small scale farm forestry. In order to overcome this
hindrance, a framework for full cost accounting in regard to the forestry part of the farms
making up the national FADN has been proposed by Brenner (2010). The idea is to perform
an ex-post delimitation of forestry in the accounts of farms which record several agricultural
and forestry inputs jointly.

2 GOALS AND RESEARCH QUESTIONS

The concept developed by Brenner (2010) is to be verified and applied in regard to the dataset
of the year 2012. In essence, recent improvements of the recording system of the FADN in
regard to forestry issues are to be assessed and proposed solutions for splitting up the
remaining, undifferentiated inputs are to be tested. The general idea is to utilize the FADN as
a research infrastructure more thoroughly and to extend its significance in regard to forestry
as well as to the total economy of farm.

The investigation focuses on the following research questions:

i. How to best utilize the data of the network of small-scale farm forests (SSFN) for
specifying the models needed for deriving various items of cost which are not
recorded as such in the FADN?

ii. How can the forestry-specific inputs be assessed properly as well as
comprehensively at farm level given the limitations of the FADN?

iii. To what extent do the results differ from and exceed the information provided by
the network of farm forests?

3 MATERIAL AND METHODS

Ultimately, all of the data for this investigation stems from the Austrian Farm Accountancy
Data Network. The representative sample of the FADN is augmented by a small, purposive
sub-sample (the SSFN) which provides comprehensive and more detailed information on
forestry.

3.1 Farm Accountancy Data Network (FADN)

The Austrian FADN exceeds the requirements imposed by European regulations by
acknowledging not only the agricultural but also the forestry share of standard output. Hence,
the sampling frame comprises also farms dominated by forestry or even pure forest holdings
(Hyttinen - Kallio 1998b). The respective quota sample is based on the agricultural census of
2010 and represents in essence privately owned farms with a standard output of between
8,000 € and 350,000 € and a maximum forest area of 200 ha (till 2012). The sampling frame
refers to a population of 99,657 farms which corresponds to some 60.4% of all farms and
57.5% of all Austrian agricultural and forestry enterprises (BMLFUW 2013, p. 304). The
FADN represents 82.6% of the forests classified as farm forests or 38.7% of the total forest
area. The vast majority of farms (92.4%) owns also at least some forest area. On average, the
sampled farms manage 16 ha of forest land. In 2012 the sample comprised 2,201 voluntarily
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participating farms corresponding to a sampling percent of 2.2%. Of these, 7.5% were
registered as forest enterprises, their forestry share of standard output exceeding the threshold
level of one third. The investigation is based on a sophisticated scheme of book-keeping
(BMLFUW 2014).

Generally recorded, forestry-specific data comprise apart from some other items of minor
interest timber and non-timber revenues as well as subsidies, forest area, cutting volume and
the assessed tax value of forestry. Consequently, at least some representative results on farm
forestry may be derived from the FADN (Sekot 2006). However, only some of the inputs used
to be documented specifically: family working days, workers’ working days and cost for
forest plants are generally available in the datasets up to the year 2011. Starting with 2012,
several amendments were put into practice in order to improve the delimitation between
agriculture and forestry: Nowadays, costs for contractors are recorded separately for forestry
and agriculture. Fixed asset accounting acknowledges a so-called ‘forest factor’ for each asset
which allows to apportion the respective depreciation to forestry. As regards the outputs,
revenues from rendering contractor’s services associated with forestry such as harvesting can
be identified.

3.2 Small Scale Forestry Network (SSFN)

Given the limitations of the FADN, profitability of farm forestry can be assessed at the level
of a forestry-specific sub-sample only (Sekot 2006). In 2012, 110 (5%) of the farms
participating in the FADN provided supplementary information on forestry costs and
revenues and are documented in terms of full cost accounting. This purposive sample is
biased towards bigger units in terms of forest area, the minimum threshold level being set to 5
ha (Hyttinen - Kallio 1998a,b). Nevertheless, the sample is not restricted to units classified as
forest enterprises, which are defined by a share of forestry on standard output of at least one
third. Although the results are by no means representative for farm forestry as such, they use
to be referred to as proxies and are regularly acknowledged in the annual agricultural report
(Sekot 2000, 2001; BMLFUW 2013, p. 91 f.). The SSFN started in 1972 already. However,
individual data and consistent time series are available from 1999 onwards only.
Consequently, the period from 1999 to 2012 is referred to in this analysis, encompassing the
data of some 1,562 master balance sheets. In contrast to the FADN, a scheme of cost
accounting is applied similar to the one underlying the network of bigger forest enterprises.
Inputs are recorded separately at the level of four cost centres: silviculture, harvesting,
infrastructure and administration. The computed profits are to some extent ambiguous,
however, the associated costs being dominated by imputed items such as family labour, use of
tractors and depreciation (Sekot 2006).

3.3 Modelling and analysis

Those cost items, which are not recorded specifically in regard to forestry within the
accounting framework of the FADN are to be assessed following the schemes developed by
Brenner (2010). The general idea is to derive respective figures by means of ratios which are
established on the empirical basis of the SSFN and applied individually to each farm of the
sample. In order to obtain specific results, respective ratios refer to variables which are
generally available in the dataset of the FADN such as forest area or volume of harvest. Some
cost items require a two-step approach, respective ratios involving an item like tractor cost
which for itself has to be generated. Inflation-adjustment by means of the consumer price
index is applied in order to make monetary values of different periods within the SSFN
compatible.
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The analytical approaches are kept quite simplistic and no sophisticated statistics are
applied, taking into account the envisaged routine application as well as the fact, that any
improvements to be achieved are still to be considered as proxies only. Analysis is restricted
to simple linear regressions without formal verification of the preconditions for parametric
approaches. Figures on R? are just to give a rough impression and hence no further ratios are
documented. In terms of validation, the individual figures are imputed for all units within the
SSFN in 2012 and compared to the originally recorded ones by means of correlation analysis.
Pearson’s r is referred to as the respective coefficient of correlation.

4 RESULTS

The results comprise three major parts, thereby reflecting the initially stated research
questions. At first, the preferred scheme for utilizing the data of the forestry sub-sample is
assessed before the background of alternative specifications. Secondly, approaches for
deriving figures for each type of cost at the level of the individual farm are specified.
Numerical results for the accounting period 2012 are presented in the subsequent section,
thereby addressing once more the issue, how different datasets derived from the SSFN may
affect results.

4.1 Reference data for model specification

Regression parameters as well as descriptive variables depend on the set of empirical data
underlying the analysis. Hence, the range of entities as well as periods taken into account for
the estimation of parameters is crucial. A short time span may result in great fluctuations of
the parameters, especially in case the sample may be affected by significant fluctuations
(Sekot 2007b). Conversely, smoothing the fluctuations by referring to cross-section time
series covering several years irrespective of any fluctuation within the sample may lead to
sluggish adaptation. In order to eliminate the effect of varying samples, one may instead refer
to a panel in terms of a stable set of entities.

A continuous application should not rely on static models but requires a dynamic
framework where all the parameters are regularly updated, at best annually. Dynamic panels
which consist of a stable set of x entities over the past n years and are reconsidered every year
acknowledge changes of the sample with a time lag of n years. Consequently, the resulting
parameters might show sharp changes from one year to the next, especially in case one or
several big entities bearing special characteristics are involved.

Taking into account the specific nature of the sample underlying the SSFN, the adopted
approach generally refers to cross-section time series encompassing all recorded entities for
the latest ten years. Thus, the greatest possible number of actual data is utilized and the effects
of variations of the sample are mitigated within a dynamic framework. It is meant to update
all of the models annually. In order to illustrate the significance of this issue, Figure 1
compares the yearly average tractor hours per farm in the SSFN for four alternative levels of
aggregation: (1) yearly figures, (2) five year moving averages for panels, (2) five year moving
averages for the whole sample and (4) ten year moving averages. Consistent time series being
available from 1999 onwards only, the developments can be assessed for a different number
of years as dependent on the length of the respective time series to be considered.
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Figure 1. Mean values of total yearly tractor hours per farm in the SSFN as dependent on the
mode of aggregation. The number of farms recorded for each fiscal year is printed above the
respective year.

The yearly figures clearly show a high volatility. Obviously, no major differences
between five years moving averages for a panel or the whole sample can be observed, at least
as regards this example. Due to the generally increasing trend, the results derived from pooled
data of a ten years period lag behind and show the lowest values.

The tractor hours in forestry estimated for the FADN reflect these differences by way of
the different model specifications to some extent and thus underpin the relevance of this issue:
The average figure per farm derived for 2012 varies between 61.6 hours (1 year), 58.5 hours
(5 year panel), 54.8 hours (5 years) and 51.3 hours (10 years). Thus, the highest result exceeds
the one derived in the preferred way by 20.1%. The general difference in magnitude between
the SSFN and the FADN is a clear indication for the SSFN being biased towards a higher
relevance of forestry, so that a simple transfer of values per farm is by no means justified.

4.2 Models for assessing individual types of cost

The approaches for deriving absolute values for each type of cost as proposed by Brenner
(2010) were reconsidered, in several cases modified and ultimately specified for practical
application in regard to the data of 2012. The respective framework comprises two steps: In
regard to family labour and tractor cost the estimation of monetary values refers to physical
inputs which are in turn to be derived by means of specific linear regression models. Where
appropriate, the correlation of the assessed value from the FADN with the documented value
of the SSFN is specified in terms of Pearson’s coefficient of correlation (r).
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4.2.1 Inputs in physical terms as preliminaries for the estimation of cost

Family working hours

Family working hours (FWh) are not documented directly, but in the manner of family
working days (FWd). According to the documentation of the Austrian Report on the Situation
of Agriculture (BMLFUW 2014), FWh are the sum of all FWd of a family member (i) times 8
hours times the age dependent working force reduction factor (RF), which is part of the
general accounting framework of the FADN and varies in the range of 0.05 to 1.0
(equation (1)).

FWh[h] = Z(FWdi[d] « RF; * 8[h]) (1)

Coefficient of correlation for equation (1): r = 0.835

The total input of family working hours has to be split up according to cost centers, different
wage rates being applied for harvesting and other forest-related activities. The family working
hours for logging (FWhegging) are estimated by means of a linear regression, fitted with the
total FWh of the SSFN. A side condition defines, that in case the result for FWhiggging IS
negative, it is set zero, implying that only family working hours for other activities (FWhotner)
in the term of fixed cost occur. In equation (2) variable c =-a/b and is the threshold value
for the minimal work input to forestry. As equation (3) shows, FWhger is calculated as the
difference of FWh and FWhiagging.

_ (0[n] FWh[h] <c
F Whlogging [h] - {a+b*FWh[h] FWh[h] =c¢ (2)

Coefficients for equation (2): a =-8.667, b = 0.819, ¢ = 10.579; R’*= 0.896; r = 0.794
FWhgiher [h] = FWh[h] - FWhlogging [h] (3)
Coefficient of correlation for equation (3): r = 0.487

Tractor hours

The tractor hours (TRh) are estimated using the productive forest area (PFA), cutting volume
(CV), FWh, and employee working hours (EWh) as independent variables (equation (4)).
Two side conditions assign TRh a value of zero: (1) in case the result of TRh is negative or
(2) in case neither FWh nor EWh exist, implying that the use of machinery is connected to the
input of an operator.

Y exPFA+f+CV+g+FWh < —d || (FWh= 0 && EWh=0) o

TRh[h] = {2
d+e*PFA+f«CV+g+«FWh[h]+h«EWh[h] Y exPFA+fxCV+g*FWh = —d && (FWh > 0||EWh>0)

Coefficients for equation (4): d = -4.119, e =0.242, f = 0.043, g = 0.198, h = 0.137; R*= 0.622;
r=0.738

4.2.2 Eliciting values for individual types of cost

The estimation of some cost elements refers to the monetary input of family labour and
machinery (tractor) which are considered as major cost drivers, so that a stepwise approach is
applied to a certain extent also within the monetary sphere. For this reason these two elements
are considered in the first place, whereas the sequence of the remaining types of cost
corresponds to the scheme of profit accounting as applied in the section presenting the
numerical results.
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Family labour
The estimation of the imputed value of family labor (FL) is based on the assessed FWhqgging
and FWhqher. The hourly wages for logging and other activities are annually rated for the
evaluation instructions for the FADN (LBG 2013). For the fiscal year 2012 following hourly
wages are defined: logging € 14.59, other activities € 8.84.

Labour on-cost are respected with a 50% charge to performance linked wages. FL is
calculated as the sum of wages and labour on-cost for logging and other activities (equation (5)).

FL[€] = FWhyygginglh] * 14.59[€] * 1.5 + FWhqper[h] * 8.84[€] * 1.5 (5)

Coefficient of correlation for equation (5): r = 0.832

Tractor cost

Assessment of tractor cost (TC) is based on TRh, average tractor power (TP) and the common
hourly rates for tractors, according to the evaluation instructions for the FADN (LBG, 2013).
In case an enterprise operates more than one tractor, the average TP is calculated as there is
no assignment of tractors to forestry available. This imputed hourly rate, derived from the
rates provided by the Austrian council for agricultural engineering and rural development
(OKL, 2013), includes elements of depreciation and interest. Due to the amendments in the
enquiry depreciation of capital assets belonging to forestry are documented directly and must
be excluded to avoid double counting. In average depreciation of capital assets count 25% of
the hourly rate and imputed interest 12%. The rate for tractors for the fiscal year 2012 is 0.47
[€/kWh]. TC are calculated according to equation (6).

n
1 €
TC[€] = EZ (TPi [kW] = 0,47 [kWh] * 0,63) * TRh[h] (6)
1=
Coefficient of correlation for equation (6): r = 0.822
The remaining TC can be subdivided by cost types. In average 51% belong to fuel cost,
23% to cost of repair and maintenance, 13% to cost of lubricants and 13% to cost of

accommaodation and insurance.

Wages

Cost for wages in forestry (W) occurs for dependent employment. They are assessed from
the total cost for wages (Wiota) UsSing the forestry-related share of total working days (d).
Working days are recorded for agriculture (WD,), forestry (WDg), agricultural auxiliary
activity (WDaaa), commercial auxiliary activity (WDcaa) and farm holidays (WDgg).
WE are calculated according to equation (7).

. WDrld) ™
WD4[d] + WDg[d] + WDgaa[d] + WDcaald] + WDpy[d]

Coefficient of correlation for equation (7): r = 0.966

We[€] = Wiotar [€]

Energy and material
Cost for energy and material (EMC) consists of the positions energy, material, plant
protective, fertilizer and forest plants. Whereas cost for forest plants (CFP) is recorded
specifically, the other elements are assessed in terms of a fixed relation to FL and TC, as
shown in equation (8).

EMC[€] = CFP[€] + (FL[€] + TC[€]) * i (8)
Coefficients for equation (8): i = 0.046; r = 0.835
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Contractors
Starting with the fiscal year 2012, the cost of contractors rendering forest-related services is
recorded specifically, so that no additional model is required.

Other contracted services
Cost for other contracted services (OCS) includes maintenance, legal advice, rental and cost
for cars. As defined in equation (9) OCS is assessed in relation to FL and TC (j).

0CS[€] = (FL[€] + TC[€]) * j ©)
Coefficients for equation (9): j = 0.026; r = 0.312

Taxes

Cost for taxes (TaC) include taxes and charges dependent on the assessed tax value of forestry
(ATVE) as well as additional taxes and charges. The cost for taxes and charges that is not
based on ATVE is derived as an inflation-adjusted fixed value per ha of PFA (k). TaC based
on ATVE is calculated with an average collection rate of 1875% according to the guidelines
for the SSEN. For the first € 3,633.64 of the ATVE, the collection rate is applied to 1.6 %o of
the ATVrand for the remaining value to 2.0 %o of the ATV (see equation (10)).

1875[%)] €
ATVF[€]*0.0016*—100 +PFA[hal+k[] ATV [€] < 3633.64

1875[%)] 1875[%)] € ATVp[€] >3633.64
100 100 TPFAlhalk[zg]

TaC[€] = { (10)

ATV p[€]%0.0016+

Coefficients for equation (10): k = 0.367; r = 0.953

+(ATV ;[€]-3633.64[€])*0,0004+

Other cost
The item other cost (OC) includes insurance premiums and any kind of other cost. OC is
assessed in relation to FL and TC (I) (equation (11)).

OC[€] = (FL[€] + TC[€]) =1 (12)
Coefficients for equation (11): | = 0.020; r = 0.290

Depreciation

Due to enhancements in the enquiry starting with the fiscal year 2012 the depreciation of
assets (DoA) is documented specifically. DoA is even differentiated according to the four
main cost units: logging (DOAiogging), Silviculture (DoAsiwicuiure), roads (DOAreads) and
administration (DoAadministration)- DOA is therefore calculated as the sum of the cost units’ DoA
(equation (12)).

DoA [€] = DOAlogging [€] + DOAsilviculture [€] + DOAroads [€] + DOAadministration [€] (12)

Coefficient of correlation for equation (12): r = 0.943

4.3 Numerical results for 2012

The results obtained for the year 2012 comprise three main categories: structure of the total
cost, determination of family income and operating result as well as a set of physical ratios
and figures given per m* and per family working hour.

4.3.1 Composition of total cost

Table 1 compares the shares of the different types of cost documented by the SSFN for 2012 as
well as for the period 2003 to 2012 with the structure of cost derived as a representative, national
average on the basis of the FADN and additionally to the subset of forest enterprises within the
FADN which are defined by a share of forestry on standard output of at least one third (FADNg).

IUFRO Symposium 2014, Sopron, Hungary



Austrian Farm Accountancy Data Network 229

Table 1. Cost structures as documented by the SSFN and the FADN (figures given in %).

SSFN SSFN FADN FADNEe

2012 2003-2012 2012 2012
Wages 3.9 3.9 1.3 2.5
Energy and material 4.3 4.0 4.5 4.4
Contractors 15.7 11.8 8.0 13.7
Other contracted services 1.9 0.2 1.9 1.7
Tractor cost 18.6 17.5 10.0 9.2
Taxes 1.6 1.8 0.9 1.6
Other cost 2.7 0.3 1.5 1.3
Depreciation 10.2 10.6 8.3 111
Family labour 41.1 49.9 63.6 54.5

The results indicate in regard to several items considerable differences between the
FADN and the SSFN as well as a high variability within the SSFN when referring to different
periods. Only about 18% of the total costs are recorded directly at the level of the FADN, the
bulk of it since 2012 only. The cost structure is clearly dominated by imputed items, the value
of family labour dominating by far.

4.3.2 Determination of income

In farm forestry, family income is the most significant indicator of profitability, the
distinction between earned income and property income hinging on the wage rate for
imputing the costs of family labour. Therefore, family income is specified as an intermediate
result in Table 2. The figures are given as values per hectare of forest land for reasons of
comparability. Furthermore, the methodological considerations addressed in section 4.1 are
revisited by providing ratios of results derived from two different approaches.

Table 2. Determination of forestry income per ha of forest land for the SSFN, the FADN and
the sub-sample of forest enterprises within the FADN (FADNFE), individual items
for the FADN being assessed on the empirical basis of a 10-year sample of the
SSFN (10a). The results derived from five year panels (5aP) are expressed in terms
of percentages.

SSFN FADN FADNgg
2012 2012 relation 2012 relation
[€/ha] [€/ha] 5aP/10a [€/ha] 5aP/10a

Total revenues 517.39 486.47 100% 413.53 100%
- Wages 14.43 6.82 100% 8.64 100%
- Energy and material 16.06 24.07 107% 15.40 106%
- Contractors 58.67 42.79 100%  47.89 100%
- Other contracted services 7.19 10.12 106% 5.76 106%
- Tractor cost 69.55 53.00 114%  32.21 113%
- Taxes 5.92 4.75 101% 5.61 101%
- Other cost 10.21 7.71 117% 4.39 117%
- Depreciation 38.23 44.35 100%  38.92 100%
Family income 297.13  292.85 96% 254.71 98%
- Imputed value of family labour 153.84 337.83 101% 190.29 101%
Operating income 143.30 -44.97 133% 64.42 87%
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Inputs and outputs per ha of forest land are driven mainly by the level of harvest. This is
clearly the reason for the family income being lowest for the forest enterprises within the
FADN. A methodological impact can be observed for some items and seems significant at
least at the level of the operating income. In terms of efficiency, the SSFN exceeds the FADN
by far, the FADNge ranking in between and showing the highest cost efficiency in regard to
cost other than family labour only. Relating forestry revenues to total cost, the SSFN shows
an average figure of 1.38, the FADNge reaches 1.18 and the FADN achieves 0.92 only.

The way means are calculated may considerably affect the results as exemplified in
Table 3 where alternative averages for family income and operating income, calculated as
income per hectare, income per m* of total cut and income per family working hour, are
compared. The weighted mean approach uses an individual weight based on the number of
represented farms and the quota of the sample. This is the standard approach of the FADN for
deriving representative results. Conversely, the arithmetic mean is derived as the sum of
individual ratios divided by the number of units in the sample. Thus this approach
encompasses also units with no income from forestry. The national farm approach considers
all single records as branches of one big farm (the national farm). The mean value is then
calculated as the sum of all values x (e.g. family income) through the sum of all values y (e.g.
productive forest area).

Table 3. Comparison of different approaches for the calculation of mean values for family
income and operating income for the entire FADN (fiscal year 2012; PFA:
productive forest area; FWh: family working hour).

Weighted  Artihmetic National

mean mean farm
Family income forestry per ha PFA [€/ha] 293 340 303
Operating income forestry per ha PFA [€/ha] —45 -327 -29
Family income forestry per m? total cut [€/m?] 41 20 41
Operating income forestry per m? total cut [€/m?] -6 —67 4
Family income forestry per FWh [€/h] 17 26 18
Operating income forestry per FWh [€/h] -3 10 -2

The results of the ,national farm approach do not differ very much from the ordinary
ones. This is an indication for the statistical quality of the quota sample. Conversely,
calculating an arithmetic mean out of individual ratios implies the assumption, that all units
carry the same weight, irrespective of their size and representativeness. The results of ratios
referring to different units may even appear to be inconsistent, confusing and potentially
misleading. This is the case in regard to the operating income which carries a negative sign
when related to forest area or volume of harvest but has a positive value when depicted as
value per family working hour.

4.3.3 Additional ratios

Quite a range of further ratios can be derived from the augmented database. These too, shed
some light on the systematic bias which is introduced when results of the SSFN are used as
proxies for small scale farm forestry as such. In addition to the values per ha given in Table 2,
figures per m® as well as per family labour working hour are provided in Table 4.
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Table 4. Comparison of selected physical results as well as total revenues of forestry and
family income from forestry for the fiscal year 2012 for the SSFN, the FADN and
the forest enterprises within the FADN (FADNgg).

SSFN FADN FADNge

Productive forest area per farm [ha] 54 14 49

Annual allowable cut [m3/ha] 6.14 6.10 6.03
Total cut [m*/ha] 7.46 7.17 6.06
Total cut in % of annual allowable cut 121 117 101

Family working hours per hectare [h/ha] 7.69 16.84 9.43
Productivity of felling [m3/FWh in harvesting] 1.17 0.54 0.80
Total revenues forestry [€/m?] 69.35 67.86 68.19
Family income forestry [€/m?] 39.83 40.74 42.00
Total revenues forestry [€/FWh] 67.32 28.88 43.83
Family income forestry [€/FWh] 38.66 17.34 27.00

These items too, show that the SSFN differs considerably from the FADN and is not even
a suitable substitute for forest enterprises in all respects. The efficiency of family labour is
clearly a key issue of farm forestry. The productivity of felling cannot as yet be assessed
properly, as the whole cutting volume has to be related to the family working hours in
harvesting, irrespective of selling on the stump and harvesting by contractors. The true figure
for productivity is documented for the SSFN only and amounts to 0.78 m*/FWh.

5 DISCUSSION, CONCLUSIONS AND OUTLOOK

The concept for an ex-post delimitation of forestry and agricultural inputs for all of the units
of the FADN based on the empirical data of the SSFN as proposed by Brenner (2010) could
be applied successfully. Quite a lot of methodological details could be refined or clarified.
The exercise benefitted from recent improvements in the scheme of data collection. The
original identification of forestry-related contractor cost as well as the specific allocation of
depreciation became possible for the data of 2012 only. The framework of models for
assessing individual types of cost has been designed in such a way, that annual updates can be
performed quite easily. Thus, the implementation of the scheme of profit calculation for the
forestry branch of farms sampled within the FADN in terms of a standardized extension
would require only marginal organizational, technical and financial input.

Ultimately, the initially stated research questions could be dealt with successfully.
Considering the requests for a dynamic and efficient framework and for mitigating the
influence of changes in the sample of the SSFN it is proposed to base the models on 10 year
moving averages of the SSFN. Specific models have been developed and tested in order to
assess the forestry-related amount of each type of cost. For this purpose, reference is made to
cost drivers such as volume of harvest and forest land, which are generally available
throughout the FADN. The validity of the approaches is indicated by satisfactory levels of R
and Pearson’s r. Eight out of the eleven coefficients of correlation exceed the level of 0.7. The
lowest ones are in the range of 0.3 and refer to the minor and very heterogeneous types of cost
‘other contracted services’ and ‘other cost’. Once data for several accounting periods are
available, more sophisticated statistical analysis may help to further improve the models.
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The statistical quality of information on farm forestry and its profitability can be
improved substantially due to the considerable number of farms on the one hand and the
representative design of the sample on the other. The statistical framework of the FADN
allows deriving representative results for all kind of groupings, as each farm contributes to
aggregated results according to its individually assigned weight. Respective results were
already computed for the subset of forest enterprises. Revenues, costs as well as family and
operating income can be presented as averages per farm, per hectare of forest land, per cubic
meter of harvest or per hour of family labour.

There is considerable potential for further progress in terms of empirical results,
statistical analysis as well as methodological issues. The implementation of such a framework
shall pave the way to significantly improved insights into the economics of small scale farm
forestry. In addition to a substantial progress in sector statistics, a respective, standardized
extension of the FADN will provide a most valuable, empirical basis for the investigation of
the interrelationships between agricultural and forestry activities, of the role of forest
resources and forestry in terms of the resilience of farms, of the overall production efficiency
and of the total economy of farm (Niskanen - Sekot 2001). Sustainability of timber production
can be addressed by referring to regionally defined levels of allowable cut (Sekot 2011) as
indicated already in the results section.

Starting with the fiscal year 2013, the FADN is to represent farm forestry up to a size of
500 ha. In principle, this implies closing the statistical gap in the range between 200 ha and
500 ha at least in regard to farm forestry, the Austrian network of bigger forest enterprises
representing forestry only above this threshold level (Hyttinen et al. 1997). In practice,
however, extending the sample to this size class proves to be quite a challenge. Other types of
ownership prevail instead of the classical family farms and there is no tradition and low
interest in voluntary book-keeping.

The general significance of the results derived from the SSFN might be improved as well
as the impact of changes of the sample mitigated by introducing a weighing procedure. This
could enhance also the statistical quality of the regressions applied to the FADN. So far, any
aggregated figures are derived from absolute values, so that a single bigger entity may easily
outweigh a considerable number of smaller ones, irrespective of any consideration of
representativeness. However, the weights assigned within the FADN are not suited for this
purpose, as they refer to the quotas underlying the design of the FADN, whereas the SSFN is
not based on any statistical scheme and does not cover all of the major categories of farms. As
an alternative to a general but more or less ambiguous weighing one may consider and test an
n-nearest neighbour approach in order to identify for each unit within the FADN a respective
subset of the SSFN for deriving specific coefficients.

Ultimately, the Austrian example may serve as reference or even as template for forestry-
specific amendments of the FADN in other countries as well (Sekot 2012). The associated
challenges and obstacles must not be underestimated, however. In spite of the very favourable
preconditions given in Austria, it took some five years from designing the approach to a first
implementation.
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Der Beitrag verschiedener Baumarten zum
Okonomischen Erfolg von Forstbetrieben
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Abteilung fir Forstékonomie und Forsteinrichtungitt;igen, Deutschland

Zusammenfassung- Im Laufe der letzten Jahrzehnte war das geselliihaf Verstandnis vom
Wald einem Wandel unterworfen, dessen verstarkieweindung zum Laubholz zu langfristigen
Auswirkungen insbesondere auf die finanzielle Situnavon Forstbetrieben fihren wird. Da die
Holzerlose die Haupteinnahmequelle der meisten tbetriebe darstellen, werden detailliertere
Informationen Uber den Beitrag der einzelnen Batenazum Erfolg des Betriebes benétigt. Mit der
Verwendung der multiplen Regressionsanalyse zurerdathung der empirischen Daten des
Privatwald Betriebsvergleiches Westfalen-Lippe kasrch die Erweiterung von vorhandenen
durchschnittlichen Werten die 6konomische Bedeutdegeinzelnen Baumarten abgeleitet werden.
Diese Analysen zeigen die besondere Bedeutung gsstaarker Nadelbaumarten im
Baumartenportfolio von Mischbetrieben, um derewmtiziellen Erfolg sicherzustellen.

Deckungsbeitrag / multiple Regressionsanalyse / Ratwald Betriebsvergleich / Betriebserfolg /
Baumarten

Abstract — The Contribution of Different Tree Species to the Eonomic Success of Mixed Forest
Enterprises in a Continuously Changing Environment In the course of the last decades, society’s
understanding of forestry has changed causing lesting effects on the forest sector, particulany
the financial situation of forest enterprises. fsber sales account for the main source of incame i
most forest enterprises, more detailed informatiegarding the contribution of the different tree
species to the net income is required. Using thitipfeiregression analysis to examine empiricahdat
the economic relevance of different tree speciesbeaderived by expanding the given data basis of
mean values from a long-term intercompany compargtady of private owned forest enterprises in
North Rhine-Westphalia. These analyses show theiitapce of high yield conifers in the portfolio of
mixed forest enterprises as they ensure their filahsuccess.

EINFUHRUNG

Seit einigen Jahren berichten private Forstbetrigbestarkt Uber steigende Anspriiche
verschiedenster gesellschaftlicher Gruppen an di¢d®Y in Deutschland. Das Verstandnis
der Gesellschaft von Wald und damit auch der Fortswhaft war in den letzten Jahrzehnten
einem starken Wandel unterworfen. Die Winsche wrddfungen an die Betriebe haben in
vielfaltiger Weise Auswirkungen auf die Bewirtschiedg von Waldern und damit auch
Folgen auf den wirtschaftlichen Erfolg der Betriebe

Trotz der steigenden Erlése insbesondere der edfi@tien Nadelbaumarten Fichte und
Douglasie bleibt die Frage Wirtschaftlichkeit denzelnen Baumarten aktuell. Neben den
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Erldsen der jeweiligen Baumart stellt sich die FEragach den baumartenspezifischen
Produktionskosten und zu welchem Anteil die eingelrBaumarten zur Deckung der
Ausgaben aul3erhalb der Holzproduktion beitragemé&dr{vgl. M6hring — Wilhelm 2012).

Jedoch werden in den meisten mitteleuropéischestlbairieben die Produktionskosten
nur in Summe und nicht baumartenweise erhoben undden Betriebsergebnissen
dokumentiert. Fur die Analyse des Beitrags deredivten Baumart zum Erfolg des Betriebes
ist dieses Wissen jedoch eine notwendige Grundl®ger soll anhand der Daten des
Betriebsvergleiches Westfalen-Lippe gezeigt werdea,es mdglich ist, aus durchschnittlichen,
summarisch erfassten Kosten baumartengruppensmimfKennzahlen zu ermitteln. Mit den
Methoden der mehrstufigen Deckungsbeitragsrechoandgder multiplen Regressionsanalyse
wird die langfristige Entwicklung der Kennziffermd ihr Beitrag zum Erfolg des Betriebes
innerhalb des Zeitraumes von 1970 bis 2012 anatyfdese Ergebnisse werden den Kosten
fur Schutz gegenibergestellt, um aufzuzeigen, reitkem Beitrag die einzelnen Baumarten
zum Tragen dieser Kosten beitragen.

DATEN

Die Forstbetriebe

Betriebsvergleichsdaten sind eine wichtige Basigorstbereich, um Aussagen uber Betriebe
zu bestimmten Zeitpunkten treffen zu konnen, ahshansbesondere zur Erfassung von
Entwicklungen Uber langere Zeitraume. Auf Grund 8tamndardisierung der Erhebungsdaten
und klaren Definitionen der Tatigkeitsbereiche wiethe systematische Erfassung der
einzelbetrieblichen Daten und eine betriebstbdegrde Datenauswertung maoglich.

Zum Wirtschaftszweig der Forstwirtschaft z&hlen dHoetriebe der unterschiedlichsten
Art und Auspragung, die durch eine Vielzahl versdeinster Eigenschaften charakterisiert
sind. In Abhangigkeit der gewahlten Fragestellusfydine gemeinsame Vergleichbarkeit
dieser verschiedenen Betriebe jedoch nur eingeskhniadglich (Brabander 1967). Fir einen
Betriebsvergleich ist es daher notwendig, storeBddlisse auf die Vergleichbarkeit zu
verringern, um annahernd vergleichbare Gegebemheiteermdglichen. Fur die Entwicklung
von Kennzahlen und deren Verwendung fur den zwisobgieblichen Vergleich bietet sich
daher eine Differenzierung in unterschiedliche Béstypen an. Diese Betriebstypen sollen
eine klare Unterscheidung von Forstbetrieben ericiigh und damit zu einer Verbesserung
der Aussagekraft der Datenanalyse beitragen. DAeseler Betrachtung hat aber auch zur
Folge, dass individuelle Werte einzelner Betriebecd die Bildung von Durchschnittswerten
uberdeckt werden.

Brabander (1967) empfiehlt Betriebe anhand weniggrischer Eigenschaften zu
charakterisieren und entsprechend zu gruppieresieBand auf diesen Empfehlungen werden
die Forstbetriebe meist anhand der EigentumsartBdg&iebsgrof3e und der Hauptbaumart
klassifiziert. Die Eigentumsart beeinflusst die rMdisziele und hat damit direkte
Auswirkungen auf die Art der Bewirtschaftung destrRbes. Die Betriebsgrof3e hat
Auswirkungen auf die Bewirtschaftungsintensitat,g@usationsform und die Hohe der
Fixkosten der Betriebe. Die Art der Hauptbaumard dire damit verbundenen Produktions-
programme sind in grof3en Teilen durch Standortssigeaften und die geographische Lage
des Betriebes gepragt. Dartiber hinaus haben dien&#en einen direkten Einfluss auf die
Bewirtschaftungskosten und die Holzerlése. Vergjlleese Bewirtschaftungsmethoden und
Standortseigenschaften sind eine geeignete Grumdi@g den zwischenbetrieblichen
Vergleich (Speidel 1967). Daher werden im Betrigbgleich Westfalen-Lippe die Betriebe
mit dem gleichen Baumartenschwerpunkt traditiozellden sogenannten Beratungsringen
zusammengefasst (Moéhring — Wilhelm 2012). Diese aRmrgsringe reprasentieren
weitgehend die unterschiedlichen Regionen, in desiem die Betriebe befinden. Mit diesen
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Klassifizierungen wurde ein brauchbarer Kompronziagschen einem nicht zu detaillierten
und noch nicht zu groben Vergleich der betrieblictBaten gewahit.

Der Betriebsvergleich Westfalen-Lippe

Die verwendeten Daten des Betriebsvergleichs Westappe stammen von ca. 40 privaten
Forstbetrieben mit einer jeweiligen Flache von id@ha in Nordrhein-Westfalen und direkt
angrenzender Bereiche Hessens und Niedersachsenguidhschnittliche Betriebsflache lag
2012 bei 1750 ha. Dieser Betriebsvergleich ist stthiandweit einer der altesten seiner Art
im groBeren Privatwald und steht fur insgesamt r60d00 ha. Seit 1969 werden die
wichtigsten naturalen und finanziellen Kennzifferkontinuierlich erhoben. Diese
Informationen werden zusammengefasst und ermogli¢hessagen uber die Situation und
die Entwicklungen der Forstbetriebe und bilden duech eine wichtige Datengrundlage flr
die Betrachtung langfristiger Entwicklungen (Mélyin Wilhelm 2012).

Die Daten des Betriebsvergleichs sind insbesondaod dazu geeignet, mit der Hilfe
von mathematisch-statistischen Methoden Einblickdie Zusammenhange zu erhalten und
Schlussfolgerungen zu ziehen. Der Vorteil dieseieDadie unter festgelegten methodischen
Rahmenbedingungen erhoben wurden, liegt in dereTadr Differenziertheit, die einen
Vergleich der statistischen Ergebnisse zwischenealerelnen Betrieben und zwischen den
Beratungsringen ermdglicht, tber die Tiefe hinabhsge, die die Daten des statistischen
Bundesamtes z.B. ermdglichen (Wense 1990).

Bestandteile der Kennzahlen

Ein breites Spektrum verschiedenster Zahlen wertbenBetriebsvergleich von jedem
einzelnen Betrieb erhoben und anschlieRend zu geissdtigen Kennzahlen weiter fur den
zwischenbetrieblichen Vergleich verdichtet. Einkgmrstbetriebe weisen enge Verflechtungen
mit anderen nicht forstlichen Betriebsteilen oderdwirtschaftlichen Flachen auf. Daher ist
eine klare Abgrenzung zur bewirtschafteten forslit Flache notwendig und die Grundlage
fur eine vergleichbare Bezugsgrol3e. Hierfur wurgerdine Holzbodenflache gewahlt. Diese
enthalt sowohl Hochwald, Dauerwald, Mittelwald ugrzumtriebsplantagen.

Die Holzerlose stellen fur die meisten Forstbetielle Haupteinnahmequelle dar und
bestimmen entsprechend das Betriebsergebnis zmdioden Anteil. Die Erldse werden
jahrlich von den Betrieben separat fir jede Baunefasst und dokumentiert. Eine
Zuordnung der Erlése zu den jeweiligen Sortimententerbleibt jedoch bei der
Datenerfassung im Betriebsvergleich. Der betrigbsie Verbrauch von eingeschlagenem
Holz spielt nur eine sehr untergeordnete Rolle kadn auf Grund der geringen Menge
vernachlassigt werden. Dagegen hat die Selbstwgrlmrden letzten Jahren deutlich an
Bedeutung gewonnen. Daher werden auch deren Edéparat erfasst und bei der
Berechnung mitbericksichtigt.

Neben der Holzernte gehoéren die BestandesbegrindodgBestandespflege zu den
grofdten Kosten im forstlichen Produktionsprozessdgén Kosten der Bestandesbegrindung
zahlen die Kosten der Flachenvorbereitung, sofaased nicht wahrend der Holzernte
bertcksichtigt wurden, die Kosten, die durch diatSBflanzung oder natirliche Verjungung
anfallen, und die Kosten fir alle weiteren Ma3namnids zum Erreichen der gesicherten
Kultur. Des Weiteren werden hierzu auch die Kostén den Voranbau und Unterbau
hinzugerechnet.

Zu den nicht baumartenspezifisch erfassten Kosierie Bestandespflege werden alle
Kosten fir Malinahmen ab dem Zeitpunkt der gesiehegfultur bis hin zum Zeitpunkt, zu
dem die ersten verkaufsfahigen Sortimente anfatjemechnet. Auch Astungskosten sowie
Kosten flr Be- und Entwasserung werden hier miggolgen.
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Neben den waldbaulichen Kosten missen auch dieeKdsir die ErschlieBung und
Verwaltung auf Betriebsebene mit einbezogen werdlerdie ErschlieBungskosten werden
Kosten flir Wege, Brlicken und Lagerplatze einbezo@ee Verwaltungskosten mit ihrem
hohen Anteil an den Gesamtkosten der Holzproduktesrthalten die Gehalter der
Angestellten, die Nebenkosten und Pensionen. Dahibaus werden auch Ausgaben fir den
Burobedarf und Ausstattung sowie Steuern, Beitrédge Versicherungen miteinbezogen.
Abschreibungen fur Gebaude, Miete und andere Kosted hier auch enthalten. Nicht
hierher gehoren die Kosten flr Naturschutz und Erigsleistungen der Forstbetriebe.

METHODIK

Deckungsbeitragsrechnung

Als eine Methode zur Bestimmung des Erfolgs unteestticher Produkte empfiehlt Speidel
(1967) die Kostentragerrechnung. Mit der Kostergrégchnung kénnte eine direkte Aussage
Uber den erreichten Gewinn oder Verlust eines Rutsdyetroffen werden und sie wéare daher
eine ideale Grundlage fur den Vergleich verschieddétroduktionsmethoden oder Produkte
(Speidel 1967). Eine Kostentragerrechnung in dar $peidel beschriebenen Tiefe wird
jedoch nur von sehr wenigen Forstbetrieben fur Kempletten Holzproduktionsprozess
durchgefuhrt (vgl. Moog 1995). Insbesondere dieursachungsgerechte Bertcksichtigung
der Gemeinkosten stellt Betriebe vor einige Hemakdrungen und wird daher meist nicht
durchgefuhrt (Moog 1995). Im Forst ist die Vollkestechnung auf Grund des hohen Anteils
an Kuppelprodukten mit einem hohen Anteill an Gekmsten und sehr langen
Produktionszeiten &auRerst komplex (Keuffel 1980).ntsprechend scheint der
Bewertungsansatz der Vollkostenrechnung mit dezktiin Einbeziehung der fixen Kosten
ungeeignete fir den hier zu verwendenden Beweramnsgéz zu sein (Speidel 1967).

Der Hauptunterschied zwischen der Vollkosten- ueidkdstenrechnung besteht in der
Aufteilung der fixen und variablen Kosten. Der wafiehe Vorteil der Teilkostenrechnung
im Vergleich zur Vollkostenrechnung ist in der vafachten und klareren Analyse des
Produktionsprozesses und des Erfolgsbeitrages viozeleen Baumarten ohne die
Betrachtung von fixen Kosten zu sehen. Ein genaugild der Realitat und insbesondere die
Verbindungen zum Erfolg einzelner Produkte lasseh durch die Trennung in fixe und
variable Bestandteile klarer herausarbeiten (Kéutf@80). Hierdurch ist die Methode
geeignet, den finanziellen Beitrag der einzelnearBart bzw. Baumartengruppen zum Erfolg
des Betriebes zu bestimmen (Moog 1995), wie eruné&rsucht werden soll.

Die Verwendung von Deckungsbeitrdgen kommt ohne zlien Teil schwierige
Zuordnung der Gemeinkosten und ohne die Propolisimaing der Fixkosten aus. Im
Vergleich zur Vollkostenrechnung wird mit der Denogsbeitragsrechnung eine
realitdtsnahere und klarere Darstellung der tat&den Gegebenheiten und Zusammenhénge
und damit der erfolgsbeinflussenden Faktoren desidbes maoglich (Keuffel 1980). Die
Deckungsbeitragsrechnung ermdglicht entsprecheadAditwort auf die Frage nach der
verursachungsgerechten Hohe des ErfolgsbeitragedM®95) fur jede Baumartengruppe
innerhalb einer definierten Periode, insbesondtadyadel- und Laubholz unterschiedlich mit
ihren Produktionskosten und der Bandbreite an End@sim Erfolg des Betriebes beitragen.

Die mehrstufige Deckungsbeitragsrechnung stellt System der Erfolgsdifferenz-
rechnung dar, das, beginnend von den verkauftezrihoigen, die jeweiligen Erlés- und
Kostenkomponenten gegenuberstellt. Mit dieser ntetigen Deckungsbeitragsrechnung
wurde ein Kompromiss entwickelt, durch dessen mefige Gliederung eine mehrstufige
Fixkostendeckungsrechnung entsteht (Moog 1995),eohuf die detaillierte Sicht der
variablen Bestandteile im Produktionsprozess zamivkten (Keuffel 1980).
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Als Deckungsbeitrag | der mehrstufigen Deckungshg#rechnung wird die Differenz
zwischen den Erlésen aus dem Holzverkauf und delzertdekosten bezeichnet (Speidel
1967). Von diesem Wert werden schrittweise die &odiir die Bestandesbegriindung und
Bestandespflege abgezogen, was zum Deckungsbgifidgt. Durch den Abzug der Kosten
fur ErschlielBung und abschlie3end den Verwaltungtskowird der Deckungsbeitrag 11l bzw.
IV gebildet (Keuffel 1980). Der Deckungsbeitrag Btellt in diesem Zusammenhang den
Waldreinertrag ohne die Beriicksichtigung der sgestiKosten dar, die hier nicht mit in die
Berechnung einbezogen werden. Des Weiteren simddl@ekosten fur Schutz und Erholung
nicht enthalten. Diese zusatzlichen Kosten auflernthat klassischen Holzproduktion werden
hier aus Griuinden einer differenzierteren Betradoroglichkeit am Beispiel der Kosten fir
Schutz getrennt betrachtet.

Die mehrstufige Deckungsbeitragsrechnung ermogktheé umfassendere Betrachtung
zu welchem Anteil die Erlése jeder BaumartengruppeDeckung der Fixkosten und damit
zum Erfolg des Betriebes beitragen. Die Deckungsim® sind hierdurch fir eine direkte
Beurteilung des Erfolgsbeitrages der einzelnen Batengruppen zum Betriebserfolg
geeignet. Wegen der einfachen Interpretierbarkiebdie mehrstufige Deckungsbeitrags-
rechnung mit ihren einzelnen Deckungsbeitrdgenveeschiedenen Baumartengruppen die
Grundlage flr diese Untersuchung.

Wie bereits ausgefuhrt, werden die Kosten nichtntmtenspezifisch, sondern nur in
Summe erfasst und dementsprechend nicht den eemz&aumarten zugeordnet. Einzig die
Erlose liegen getrennt nach den jeweiligen Baumédeuppen) vor. Daher wird eine
Methode bendtigt, die die Kosten verursachungsgédsn einzelnen Baumartengruppen und
den jeweiligen Deckungsbeitrdgen zuweist. Fur dexkidngsbeitrag | werden die Kosten
entsprechend des geernteten Holzvolumens jeder &aumgeteilt. Bei den Deckungs-
beitragen 11, 1ll und 1V, die nicht direkt vom gedeten Volumen abhéngig sind, wird der
Bezug zur Flache der jeweiligen Baumart untersgsltihring — Wilhelm 2013a).

Multiple Regressionsanalyse

Die multiple Regressionsanalyse ist eine flexibled uhaufig verwendete statistische
Analysemethode. Sie ermdglicht die Beziehung zvaacimehreren unabhéngigen und einer
abhangigen Variable zu untersuchen, wie zum Bdisjga Zusammenhang zwischen der
Einschlagsmenge der einzelnen Baumarten innerlia#ls Beriode und den dazugehdrenden
Holzerntekosten. Der primare Anwendungszweck deltiphen Regressionsanalyse ist die
Analyse des kausalen Zusammenhangs und hierdureh geeignete Methode, um die

Gesamtkosten den einzelnen Baumartengruppen zierutBie Anwendung dieser Technik

als statistische Methode zur Bestimmung von Kostektionen auf der Grundlage

empirischer Daten aus vorangegangenen Periodereii& etablierte Technik in der

Kostenrechnung (Friedel 2013).

Die grundlegende Vorgehensweise der regressionsmatischen Analyse kann in
verschiedene Unterkategorien wie folgt unterteiétrden: Zu Beginn steht die Aufstellung
des zu analysierenden Regressionsmodells und dmeulierung der Hypothese. Hierflr sind
die inhaltlichen Ursache-Wirkungs-Beziehungen zumidieren. Entsprechend muss hierbei
ein Untersuchungsansatz entwickelt werden, deadgenommene Beziehung so umfassend
wie moglich beschreibt (Backhaus et al. 2010).

Hypothesen

Fur die Zuteilung der verschiedenen Kosten zu daumfgartengruppen wurden jeweils eigene
Hypothesen aufgestellt. Es wurde angenommen, daes Festmeter geerntetes Holz der
jeweiligen Baumartengruppe direkt zu entsprechendi@nerntekosten fuhrt. Die Hypothese

hierfir lautet, dass die Holzerntekosten einzig den geernteten Menge abhangig sind und
hierdurch auf die Einbeziehung eines konstanteredeB in der Regressionsgleichung
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verzichtet werden kann. Fir die nachsten Hypotheserd unterstellt, dass die
Holzbodenflache der jeweiligen Baumart die Hohe Kesten fir die Bestandesbegrindung
und -pflege bestimmt. Ebenso wurde auch bei deatelet beiden Hypothesen die
Abhangigkeit zwischen der Holzbodenflache der jégen Baumart und den Erschliel3ungs-
bzw. Verwaltungskosten angenommen. Zu Beginn deralyse wird ein linearer
Zusammenhang unterstellt, der spater tberpruft. wird

Anhand des Beispiels der Abhangigkeit der SummetHidzerntekosten 2012 von dem
Einschlag der jeweiligen Baumartengruppe wird derd8hnung des Regressionsmodells
vollzogen. Die drei Baumartengruppen Laubholz, tachnd Kiefer stellen hierbei die
unabhangigen Variablen dar, wahrend die Holzerrsteko entsprechend die abhangige
Variable bilden.

Der Zusammenhang zwischen Kosten und Kostentreilstritangfristig nicht fixiert
(Hongreen et al. 2001). Insbesondere im forstlicReaduktionsprozess erfolgten in den
letzten Jahrzehnten, bedingt durch technische Btimven, dem verstarkten
Maschineneinsatz, den steigenden Kosten (Mohring Wilhelm 2012) deutliche
Veranderungen. Um diesen Zusammenhang mit abzuabilde Einflisse von technischen
Entwicklungen auf das Ergebnis zu vermeiden, wulideAnalyse der Holzerntekosten auf
einer jahrlichen Basis durchgefiihrt. Abweichendnloa stellt sich die Situation fur die
Bestandesbegriindung und Bestandespflege dar. Degitgaufwand dieser Malinahmen
schwankt stark zwischen den einzelnen Jahren inBirieben. Um dies auszugleichen,
wurden hier 10-jahrige Perioden anstelle der jéhen Daten verwendet.

Die Zielfunktion der Regressionsanalyse fir dieZzéahtekosten wird durch die folgende
Formel beschrieben:

ntekosten = by = Menge Laubholz + by = Menge Fichte + bg = Menge Kiefer

mit by (= 1, 2, 3), dem jeweiligen Regressionskoeffizientex den eingeschlagenen und
verkauften Mengen der einzelnen Baumartengruppeenreweiligen Jahren.

Mit der Hilfe der Methode der kleinsten Quadrat@ee Methode zur Bestimmung der
unbekannten Parameter im Regressionsmodell, istotiende Regressionsfunktion fur den
aufgezeigten Zusammenhang vollstandig beschrieben.

Holzerntekosten = 21,67 = Menge Loubkolz + 19.99 » Menge Fichte + 27,29 « Menge Kiefer

Fur das Jahr 2012 setzen sich entsprechend deestieliten Regressionsgleichung die
summierten Holzerntekosten, die durch Arbeiten igeBregie oder Unternehmerleistungen
angefallen sind, aus 21,67 € fur jeden geernteistnketer Laubholz, 19,99 € fir jeden
geernteten Festmeter Fichte und 27,29 € pro Festrfigt Holzernte der Kiefer zusammen.
Die Regressionskoeffizienten bestimmen den Kostensait dem ein weiterer geernteter
Festmeter der jeweiligen Baumartengruppe zu dendtiolekosten pro Hektar beitragt.

Uberprifung des Modells

Die Modellevaluation ist ein wesentlicher Schrittm i Rahmen der multiplen
Regressionsanalyse. Nach der eigentlichen Bereghdes Regressionsmodells ist die Gite
der geschéatzten Parameter zu bestimmen und zuriufemrpwie diese und damit auch die
aufgestellten Hypothesen geeignet sind, die Realmd beschreiben. Hierbei wird
grundsatzlich in die globale Prifung der Regressiorktion als Ganzes und in die Prifung
der einzelnen Regressionskoeffizienten unterschied® zu klaren, wie diese zur Erklarung
der abhangigen Variablen beitragen (Backhaus.€2040).

Um die Erklarungskraft des Regressionsmodells zurtbden, wird die Gute der
Anpassung analysiert, die durch das BestimmtheRsni&) beschrieben wird. Das
Bestimmtheitsmal} eines linearen Modells, wie es \Veenvendet wurde, ist der Quotient aus
der Varianz der durch die Regressionsgleichung hggsten und der Varianz der
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beobachteten Werte bzw. dem Anteil der Varianz dehangigen Variablen, der auf
Grundlage der Regressionsgleichung beschrieben . wifilvense, 1990). Das
Bestimmtheitsmald fur das Beispiel der Holzerntekosin Jahr 2012 betragt 0,99. Dies
bedeutet, dass 99 % der Holzerntekosten durch dernteten Mengen der einzelnen
Baumartengruppen beschrieben werden kénnen.

Zur Signifikanzprifung des geschatzten Modellsamer Gesamtheit wurde der F-Test
verwendet. Dieser ermdglicht die Analyse der gesaimen Erklarungskraft und damit den
Einfluss der unabh&ngigen Variablen auf die ablginglariable. Dieser kausale
Zusammenhang, wie er hypothetisch postuliert wurdejrde mit einer Irrtum-
wahrscheinlichkeit von 5% fiur das Beispiel der Hoftekosten bestatigt.

Nach der Bestatigung der Signifikanz des kompletRagressionsmodells erfolgt im
nachsten Schritt die Uberpriifung der jeweiligenhiméagigen Variable und ihres Einflusses
auf die abhangige Variable. Hierfir wurde fur jedétegressionskoeffizienten der
entsprechende Standardfehler und t-Wert berecbBeett-Wert gibt dabei Auskunft Gber das
GroRRenverhdltnis zwischen dem geschatzten Koeafiere und dem entsprechenden
Standardfehler. Die Ergebnisse des Beispiels ddedrttekosten weisen dabei deutlich
hohere Werte als die Schwellenwerte auf, wie in fdeggendenTabelle 1dargestellt, und
bestéatigen damit die Beziehung zwischen der abg@&ngVvariable und den unabhangigen
Variablen, die nicht nur dem Zufall zugeschriebesrden kann (Hongren et al. 2001).

Tabelle 1. Testergebnisse der Regressionsanalyse

Estimate Std. Error t value Pr(>|t|)
Laubholz 21.673 1.892 11.456 7.37e-13 ol
Fichte 19.989 2.013 9.930 2.69e-11  ***
Kiefer 27.289 4.844 5.633 3.14e-06  ***

Signif. codes: 0 “*** 0.001 **' 0.01 ** 0.05‘"0.1‘"1

Fur die Aufstellung des Regressionsmodells undAdiezendbarkeit der Testverfahren
wurden einige Annahmen getroffen, die im Folgendbarprift werden. In der Realitat ist
die Regressionsfunktion nicht immer linear, widhies angenommen wurde.

Skaleneffekte sind in der Forstwirtschaft ein fe@estandteil, und dies insbesondere in
der Holzernte. Jedoch konnen diese zu nicht limea®usammenhangen in den
Kostenfunktionen fuhren. Durch die Wahl der zu gsiarenden Daten der Betriebe des
Betriebsvergleiches, die sowohl ahnliche Eigendehafiufweisen als auch durch deren
MindestgréfRe von 200 ha, mit der ein regelmaligelzéinschlag unterstellt werden kann,
wurde versucht, die Skaleneffekte einzugrenzersggathend wurde die Linearitat durch das
Aufzeichnen der Regressionsgeraden und der Residlenpriift. Zugrunde liegt hierfir die
Annahme der Homogenitat der Varianz, diese imptizdass die Residuen durch den Wert
der unabhéngigen Variablen nicht beeinflusst werdehdass die Werte gleichmaflig um die
Regressionsgerade streuen, was fir die untersudbégen zutrifft und entsprechend die
linearen Zusammenhange bestatigt.

Autokorrelation tritt priméar bei Daten aus Zeitmihauf (Backhaus et al. 2010). Daher wurde
neben der Analyse von Streudiagrammen mit dem Buatson-Test die Autokorrelation der
untersuchten Werte geprift. Die Ergebnisse des iDAMatson-Tests konnen sich dabei
zwischen 0 und 4 bewegen. Werte in der Nahe vate® 4 weisen auf eine hohe Autokorrelation
zwischen den Residuen hin, wahrend Werte um 2 bvee&enheit einer solchen Autokorrelation
bestatigen (Wense 1990). Insbesondere fir die Biggb der Bestandesbegriindung und
Bestandespflege, in denen 10-jahrige Perioden suder wurden, besteht mdglicherweise das
Risiko einer Autokorrelation. Die Ergebnisse desldihiWatson-Tests sind fur diese Kostenarten
in Tabelle 2 dargestellt. Sie liegen nahe 2 und bestatigen rddiee Abwesenheit der
Autorkorrelation.
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Tabelle 2. Testergebnisse des Durbin-Watson-Tests

Periode 1970-1979 1980-1989 1990-1999 2000-2009
Testergebnis 191 2,01 2,12 1,90

Abschlielend wurde die Annahme des linearen Regressodells, und zwar die
Normalverteilung der Residuen fir die einzelnenrBsgjonsanalysen bestatigt.

ERGEBNISSE

Das Testen der Ergebnisse aus der multiplen Regnsssialyse hat die getroffenen
Annahmen, die durch die Formulierung der Hypothesdgestellt wurden, fir jedes einzelne
betrachtete Jahr des analysierten Zeitraums mit Ademahme der Erschlie3Bungskosten
bestétigt. Der unterstellte Zusammenhang zwischembeastockten Flache der jeweiligen
Baumartengruppe und den ErschlieBungskosten konnieht bestatigt werden.
Augenscheinlich ist die Hohe der ErschlieBungskosteicht abhangig von der
Baumartengruppe, sondern von einem nicht betrashtdtaktor, der auf Grund der
Themenstellung hier nicht weiter untersucht wurdetsprechend werden im Weiteren die
durchschnittlichen baumartengruppenunspezifischerschieungskosten der Betriebe
verwendet.

Fur die mengenabhdngigen Holzerntekosten werdenFalgenden die ermittelten
baumartengruppenspezifischen Kosten verwendet, endhfir die Bestandesbegrindung,
Bestandespflege und die Verwaltungskosten die daabhangigen holzartengruppen-
spezifischen Kostenarten in die Berechnung eirdlielDiese Werte entsprechen den
Koeffizienten der multiplen Regressionsanalyse. Sugnden der Ubersichtlichkeit werden
die Elemente der mehrstufigen Deckungsbeitragstewnnm Folgenden entsprechend der
drei Baumartengruppen Laubholz, Fichte und Kiefegligdert und mit Daten aus dem
Betriebsvergleich vervollstandigt.

Die Hohe der Holzerlose pro Hektar, die erste HigggroRe der mehrstufigen
Deckungsbeitragsrechnung, ist in hohem MalRRe abhawngm der geernteten Menge der
jeweiligen Baumart. Wahrend die geerntete Menge Iioaubholz Uber den
Betrachtungszeitraum relativ stabil bei ungefahiFéstmetern pro Jahr und Hektar lag,
schwankte die Einschlagsmenge der Kiefer starkeschen den einzelnen Jahren. Grol3ere
Schwankungen traten jedoch nur in den von den Sttiriiebke (1990) und Kyrill (2007)
beeinflussten Jahren aus, wahrend sich die Eirgsfm@nge tber lange Zeitrdume auf Grund
der geringeren Produktivitat der Standorte deutlichter der Einschlagsmenge des
Laubholzes befand, wie iabbildung 1dargestellt.

Einschlag pro ha

£fm/ha

Fichte ---- Kiefer

Abbildung 2. Einschlag pro ha
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Der in der Forsteinrichtung geplante Hiebssatz Kangfristig auch als ein Indikator fur
die Produktivitat der Standorte und den untersdicieeh Zuwachs der verschiedenen
Baumarten gesehen werden. Wahrend der geplantesddizbder Kiefer relativ konstant bei
ungefahr 3 Festmetern pro Hektar und Jahr wahreadjdsamten Betrachtungszeitraums lag,
stieg der Hiebssatz der Fichte um mehr als das Etgpger Kiefer auf bis zu 7 Festmetern im
letzten Jahrzehnt an. Dariber hinaus war der Bagater Fichte deutlich durch die diversen
Sturmereignisse der letzten Jahrzehnte gepragtjinvdbildung 1dargestellt. Die Stirme
fuhrten zu einem deutlichen Anstieg der geerntdtengen in den Jahren des Ereignisses und
den Folgejahren, wie 1972 durch Quimburga, 197&€h@apella, 1990 durch Vivian und
Wiebke, 2007 durch Kyrill und Emma 2008. Die Foldee nach den Stirmen waren
dagegen meist durch einen zuriickhaltenden Einsajgpgagt. Aber auch Sturmereignisse
anderer Regionen, wie zum Beispiel Lothar, der ienaBungsring zu keinen hohen Schaden
fuhrte, zeigten direkte Auswirkungen in der Hohe Bedse und damit im Deckungsbeitrag .

€/ha Holzerlése pro ha

1500
1000
500

0

Abbildung 4. Holzerlése pro ha

Neben diesen verschiedenen Einschlagsmengen prtarHegstimmen die Erlése pro
Festmeter der jeweiligen Baumart die Hohe der Erlpso Hektar, wie inAbbildung 2
dargestellt. Nach dem Abzug der baumartenspezéisdfolzerntekosten von den Erlésen
wurde der Deckungsbeitrag | berechffdibildung 3)

Es ist offensichtlich, dass der Deckungsbeitrag/Abbildung 3) grofiteils einer
Parallelverschiebung der Erlése pro Hektar entepunid damit stark von den Erlésen und
Einschlagsmengen abhangig ist, mit der Ausnahmeleim durch Stirmen beeinflussten
Jahren. Die Holzerntekosten haben im Vergleich e Erldsen nur einen geringen Einfluss
auf den Deckungsbeitrag |, was auf die geringenw@okungen in ihrer Entwicklung
zuruckgefiihrt werden kann. Wahrend die Holzerntekoder Fichte 1970 bei ca. 11 € lagen
und ihr Maximum mit 29 € pro Festmeter 1991 errieinhund die Erntekosten der Baumart
Kiefer eine ahnliche Entwicklung aufwiesen, entweilt&n sich die Holzerntekosten des
Laubholzes deutlich zurtickhaltender. Seit 197(ysteidiese von 6 € pro Festmeter auf ca.
22 € 2012.

Deckungsbeitrag| pro ha

Abbildung 6. Deckungsbeitrag | pro ha
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Bei der langfristigen Betrachtung des Deckungsheg#i der Kiefer wird der relativ konstante
Verlauf des Wertes bei rund 20 € mit nur leichteahvankungen bis 2003 deutlich. Mit
dieser Hohe knapp Uber Null liegt der Wert deutlichter den anderen Baumartengruppen
zuruck. Erst seit 2003 hat sich dieses Bild gedand®at der Deckungsbeitrag stieg auf Grund
der hohen Holzerlose fir die Kiefer.

Auf Grund der hohen Einschlagsmengen der Fichteharavird in Abbildung 2nicht
deutlich, dass der durchschnittliche Erlés des balges pro Festmeter zwischen 1983 und
2008 deutlich Uber dem fiur die Fichte lag. Seitdeat sich jedoch das Bild deutlich
gewandelt. Wahrend die Erlése fur die Fichte s@rsliegen, fielen die fir das Laubholz
unter die fur die Fichte zurick, und entsprechemutwiekelten sich auch die
Deckungsbeitrage.

€/ha Deckungsbeitrag |

Abbildung 8. Deckungsbeitrag |l

Nach dem Abzug der holzartengruppenspezifischenekoder Bestandesbegrindung
und Bestandespflege wird der Deckungsbeitrag ledaret. Aus Grinden der relativ hohen
Kosten fir die Kiefer im Vergleich zu den andererauBiartengruppen fiel der
Deckungsbeitrag 1l 1981 ins Negative, und erst stigigenden Holzerlése 2003 fluhrten
wieder zu einem positiven Deckungsbeitrag, wie bbitdung 4 ersichtlich. Diese niedrigen
Erlose fur Kiefer waren entsprechend Uber eine dargit hinweg kaum in der Lage, die
Kosten fir die Bestandesbegrindung und Bestanegspfiu tragen.

Fur die Berechnung des Deckungsbeitrags Ill, déedesn Abbildung 5 werden die
Kosten fir die Erschlielung vom Deckungsbeitragallgezogen, da mit der multiplen
Regressionsanalyse kein direkter Zusammenhang lensaer bestockten Flache der
jeweiligen Baumartengruppe und den ErschlieBungekosir die Datengrundlage des
Betriebsvergleichs Westfalen-Lippe nachgewieserdearer

£fha
300

Deckungsbeitrag 111

--------- Laubholz  ———— Fichte = = - jefer

Abbildung 5. Deckungsbeitrag Il

Durch den Abzug der Verwaltungskosten wird der Digjsbeitrag 1V berechnet, wie in
Abbildung 6dargestellt. Die Ergebnisse der multiplen Regosssinalyse fur die Verteilung
der Verwaltungskosten flihren zu einer klaren Ugteeglung in der Hohe zwischen den
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verschiedenen Baumartengruppen. Wahrend in deenedahren des Betrachtungszeitraumes
bis 1977, die stark durch Sturmereignisse geprémemy die Verwaltungskosten fur das
Laubholz bei rund 40 € pro Hektar lagen, Ubershegiese danach die anderen
Baumartengruppen und steigen bis auf 180 € 200&. \Iarwaltungskosten der anderen
Baumartengruppen stiegen auch, jedoch mehr zurliekia Es ist offensichtlich, dass die
Bewirtschaftung mit Laubholz zu deutlich hoheren rvatungskosten gefihrt hat,
insbesondere im letzten Jahrzehnt, wahrend sichVéievaltungskosten fir die beiden
Nadelholzgruppen Fichte und Kiefer sehr ahnlichekelt habenAbbildung 6).

€/ha Deckungsbeitrag IV

e e — T~
= T sl 0 Th T D T = [e] il - [T=R = R - s .

R R D oe Bl a-F -5 - T T oo o o o o o

Fr— T — P T — P T — T T — T — P — T — P — T — P — D

Abbildung 6. Deckungsbeitrag IV

Daruber hinaus wird deutlich, dass fur die Kiefait nur wenigen Ausnahmen, die durch
einen hohen Massenanfall durch Stirme in Verbindamg relativ hohen Holzerlésen
verursacht wurden, kein positiver DeckungsbeitdgvBihrend des gesamten Betrachtungs-
zeitraums erzielt wurde. Selbst der DeckungsbeitesyLaubholzes schwankt langfristig nur
um die Nulllinie. Lediglich die Baumartengruppe déchte ermoglichte einen dauerhaften
positiven Deckungsbeitrag IV.

In diesem Deckungsbeitrag IV sind jedoch nur dieti€n fir den klassischen forstlichen
Bereich der Holzproduktion enthalten und nichtzligatzlichen Kosten fur Schutz. Lagen die
Kosten fur Schutz noch 1970 bei rund 0,16 € protédelsind sie bis 2009 auf 24 € pro
Hektar gestiegen. Die Hohe dieser jahrlichen Kosstnedoch stark von den einzelnen
Mafllnahmen der Betriebe abhangig und schwankt higrdstark zwischen den einzelnen
Jahren. Aber der Aufwartstrend innerhalb der Béitarogsperiode wird deutlich.

Werden vom Deckungsbeitrag IV noch die Kosten féinuz abgezogen, wird deutlich,
dass insbesondere in den letzten Jahrzehnten eigemstien Kosten lediglich von der
Baumartengruppe Fichte getragen werden kon@ibbildung 7) Ersichtlich wird aber auch,
dass das Laubholz in den 1980er Jahren, die noaih dieringe Kosten fur Schutz gepragt
waren, diese Kosten gedeckt hat. Erst durch dieesofen Holzerldse zu Beginn der 1990er
Jahre war dies nicht mehr gegeben.

Deckungsbeitrag |V abzuiiglich Kosten fiir Schutz

-------------- Laubholz == Fichte == == = |jafer

Abbildung 7. Deckungsbeitrag 1V abziglich KosterSithutz
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Werden vom Deckungsbeitrag IV noch die Kosten ftinu$z abgezogen, wird deutlich,
dass insbesondere in den letzten Jahrzehnten eigestlen Kosten lediglich von der
Baumartengruppe Fichte getragen werden konfiebildung 7) Ersichtlich wird aber auch,
dass das Laubholz in den 1980er Jahren, die nodh dyeringe Kosten fur Schutz gepragt
waren, diese Kosten gedeckt hat. Erst durch dieesoten Holzerlése zu Beginn der 1990er
Jahre war dies nicht mehr gegeben.

DISKUSSION UND AUSBLICK

Angesichts der Langfristigkeit des forstlichen Rirkiibnsprozesses wurde mit dem
analysierten Zeitraum von 1970 bis 2012 nur eingleéchsweise kurzer Zeitabschnitt

betrachtet. Jedoch wurde gezeigt, dass sich mit mieftiplen Regressionsanalyse

unspezifische durchschnittiche Werte der Kostem deinzelnen Baumartengruppen
verursachungsgerecht zuteilen lassen und diese Gkenomischen Beurteilung der

Baumartengruppen in die mehrstufige Deckungsbeaiteapnung einflieRen kénnen. Hierbei
wurde zunéchst fur die jeweiligen Jahre ein Staugeich der einzelnen Baumartengruppen
erstellt. Erst aus der Entwicklung dieser Kennzahiem Zeitverlauf lieBen sich Trends

erkennen, auch wenn durch die Verwendung der @irekietrieblichen jahrlichen Daten

Geldwertanderungen nicht miteinbezogen wurden.

Wahrend die den einzelnen Baumartengruppen zugetelolzerntekosten fur die
jeweilige Baumart in relativ ahnlicher Héhe audigl mégen die vergleichsweise hohen
Kosten der Bestandesbegrindung der Kiefer im efgi@ment etwas tUberraschend wirken.
Diese lassen sich jedoch grofteils durch den Wabdunvon Kiefer hin zu ertragsstarkeren
Baumarten erklaren. Aber auch der zum Teil auf Grder Foérderpolitik vollzogene Umbau
zu Laubholz dirfte hierzu seinen Beitrag leistemsbesondere bei den hohen
Bestandesbegrindungskosten der Eiche.

Die Anwendung der Methode der multiplen Regressinabl/se erreicht jedoch dann ihre
Grenzen, wenn zugrunde liegende Modellannahmerhdiiec Formulierung unvollstandiger
Modellannahmen nicht bestatigt werden konnen. Diggeaommene Abhangigkeit der
ErschlieBungskosten lediglich von den Flachen dmemBartengruppen konnte nicht bestétigt
werden. Die fehlende Bestatigung ist dabei auf dievollstindige Formulierung der
Regressionsgleichung zurtckzufiihren, da weitere flussfaktoren wie bspw. die
Topographie, die hier nicht mit aufgenommen wurdéie, Kosten fiir die Erschliel3ung
bestimmen. Da fir den Zusammenhang der baumartafispeen Betrachtung und der
Deckungsbeitragsrechnung lediglich die Abhangigkist Kosten von der Baumart von
Bedeutung waren, wurden die nicht betrachtetenllSsfaktoren der Erschlieliungskosten
nicht weiter analysiert.

Trotz ihrer unterschiedlichen geographischen Lageisen die Betriebe des
Betriebsvergleiches Westfalen-Lippe eine breitee®al unterschiedlichster Baumarten in
ihrem Portfolio auf. Jedoch selbst im Beratungstiagbholz mit seiner Hauptbaumart Buche
tragen die Nadelholzbaumarten, insbesondere diétd-icn wesentlichen Teilen zum
Betriebserfolg bei (M6hring — Wilhelm 2013a). Eiresentlicher Anteil von ertragsstarken
Baumarten im Portfolio eines Betriebes, den nahaimi Betriebe des Betriebsvergleiches
Westfalen-Lippe aufweisen, sichert den finanzi&liélg der Betriebe. Dieser Fokus auf die
Nadelholzbaumarten sollte nicht im Gegensatz zu eeqpfohlen Waldumbau und der damit
haufig verbundenen Verringerung des NadelholzanimilKontext des Klimawandels stehen.
Aber dort, wo moglich, sollten die ertragsstarkeamdblbaumarten mit in die Uberlegungen
einbezogen werden, um diese so im Baumartenpartttdis Betriebes zu halten, denn das
Laubholz war im letzten Jahrzehnt kaum in der Lale steigenden Mehraufwendungen aus
den Bereichen aul3erhalb der klassischen Holzpramukti tragen. Daruber hinaus darf nicht
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aul3er Acht gelassen werden, dass verlangerte Urseeden oder Flachenstilllegungen aus
Grunden des Naturschutzes hier nicht mit in dieeBenungen einbezogen wurden, die aus
okonomischer Sicht aber von den restlichen Betfliégtisen mitgetragen werden missen,
sofern diese nicht im Rahmen des Vertragsnatursehutkompensiert werden. Die
tatsachlichen Kosten fur Schutz durften daher dadgutliber den erfassten Kosten liegen.
Insbesondere bei der Zuweisung des Zeitaufwandsdi@sem Bereich besteht noch
Entwicklungspotential fir die Betriebe des Betrighgleichs Westfalen-Lippe (Mohring —
Wilhelm 2013b).
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SWOT and Group AHP Approach in Assessing Scenarios
for Increased Use of Forest Biomass for Energy in Slovenia

Lidija ZADNIK STIRN — Spela PEZDEVSEK MALOVRH — Petra GROSELJ —
Vasja LEBAN — Janez Kr¢

Biotechnical Faculty, University of Ljubljana, Ljubljana, Slovenija

The implementation of EU 2020 strategy depends to some extend on sustainable and inclusive
forest sector, respecting the limits of what forests can supply while increasing the use of forest
biomass for energy. Different forest management approaches (integrative, segregative) will be
studied and assessed regarding essential future demands, especially on bio-energy, of
different stakeholders and interest groups. The study is based on EU WoodWisdom ERA
NET project COOL. SWOT analysis regarding forest management and societal demands, and
group analytic hierarchy process are employed in a multicriteria decision support model for
evaluating the national FM approaches and future scenarios. Data for presented decision
model are obtained by Slovenian COOL research group from questionnaires filled by
stakeholders and experts. Thus, the results of the generated model will expose the future
national (Slovenian) FM policies that will stimulate, regulate or limit the balanced use of
wood-based energy. A balanced use of forest biomass for energy reflects on different
economic, ecological and social demands, and conflicting stakeholders' and different groups'
interests.

forest management scenarios / biomass for energy / stakeholders / experts / SWOT analysis
/ group AHP / Slovenia
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Fuzzy Methods for Evaluation of Environmental, Social and
Economic Indicators in Natura 2000 Forestlands

Lidija ZADNIK STIRN” — Petra GROSELJ

Biotechnical Faculty, University of Ljubljana, Ljubljana, Slovenija

It is widely recognized that sustainable forest management (SFM) is a dynamic concept
which needs to be regularly updated due to changing demands and competing uses of
forests. Further, there are also some new issues/regulations, as for example Natura 2000,
that need to be accommodated and call for improved coordination and knowledge, based
on interdisciplinary research. Natura 2000 sites are specific, not only by their
environmental/conservation characters, but also by their social and economic context. In this
view, the paper tackles the problem of how to support SFM of Natura 2000 sites through
proper evaluation of their SFM scenarios. These scenarios are assessed by specific indicators
measuring environmental, social and economic impact. The indicators are qualitative and
quantitative and are difficult to define. To undertake such a difficult valuation process we
suggest fuzzy methods. The concept of membership function and fuzzy operators that
combine the SFM scenarios and indicators are presented. Finally, these methodologies are
illustrated on a SFM of Natura 2000 forestland in Slovenia.

forest management / indicators / fuzzy methods / Natura 2000 forestland / Slovenia
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Forest Carbon Income Opportunities and Effects on
Optimal Rotation Ages for Southern Hardwood Forests:
a Tennessee Case Study

Chenli ZHANG — Donald G. HODGES™

Department of Forestry, Wildlife and Fisheries, University of Tennessee, Knoxville, TN, USA

A number of analysts have assessed the effect that carbon markets can play in determining the
optimal economic rotation of even-aged pine stands in the southern U.S. Recently, researchers
have begun to assess how carbon may influence hardwood management as well, albeit with
hypothetical volumes and for even-aged management regimes. Little information exists,
however, regarding how carbon can influence uneven-aged management alternatives for
southern US hardwoods. We estimated future carbon sequestration opportunities for the two
primary hardwood forest types in Tennessee and assessed how various carbon values could
affect management returns for even-aged and uneven-aged stands. This was accomplished by
first estimating future timber volume and carbon yields with initial stand values based on state
forest inventory averages. These values were used to calculate economic returns to three
distinct objectives timber production only, carbon only, and carbon and timber. Sensitivity
analysis was conducted based on a range on product prices (timber and carbon), discount
rates, and product mixes.

forest carbon / optimum economic rotation / ecosystem services
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Fostering Adaptation by Changing Landowners’
Knowledge Framework — Responses to Extension Education
in Northwest Washington State, USA

Kevin W. ZoBRIST® — Lauren A. GRAND® — Mary A. ROZANCE®

Extension Forestry, Washington State University, Everett, WA, USA
Y Institute for Sustainable Solutions, Portland State University, Portland, OR, USA

Abstract — Landscape urbanization and fragmentation, spread of invasive pests, biodiversity loss,
social value changes, and loss of manufacturing infrastructure are some of the changing ecological,
economic, and environmental framework conditions facing small-scale forest owners in northwest
Washington State, USA. To successfully adapt to these changes, landowners’ knowledge framework
must change. Washington State University Extension has been offering comprehensive, multi-week
training courses for small-scale forest owners. From 2008 — 2013, we surveyed participants at the
conclusion of the training, one year following the training, and again at three years following the
training. These follow-up surveys demonstrate a progression from knowledge change to behavior
(management) change and, ultimately, to condition change. Condition changes included increased
wildlife diversity, decreased invasive species cover, and increased economic sustainability. The results
demonstrate that changing a landowner’s knowledge framework through education is a highly-
effective approach for helping them successfully adapt to changing external framework conditions,

forestry / Extension / evaluation

1 INTRODUCTION

Small-scale forest owners in northwest Washington State, USA face a variety of changing
ecological, economic, and social framework conditions. Expanding urbanization is resulting
in the loss and fragmentation of the forest land base (Bradley et al. 2009). A changing
regulatory framework, in response to concerns about water quality and salmon habitat,
increases the complexity and decreases the profitability of forest management on small
ownerships (Zobrist — Lippke 2003). Changing log markets and manufacturing infrastructure
are resulting in changing management trends (e.g. Mason 2003). Other issues such as invasive
species and available wildlife habitat are cited by landowners as additional areas of concern
(Zobrist — Rozance in press(a)).

Changing landowners’ knowledge framework through education can help them adapt to
these changing conditions. Landowners identify education and technical assistance as
preferred methods for helping them implement good forest management practices (Jones et al.
1995, Kilgore et al. 2007). This study examines whether a forest landowner education

“ Corresponding author: kevin.zobrist@wsu.edu; 600 128th St SE Everett, WA, USA 98208
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program effectively changes landowners’ knowledge framework in a way that subsequently
leads to behavior and condition changes (i.e. adaptation to changing framework conditions).

2 BACKGROUND

Forest Stewardship Coached Planning is one of the flagship landowner education and
outreach programs offered by Washington State University (WSU) Extension. The program is
done in partnership with the Washington Department of Natural Resources (DNR), the United
States Forest Service (USFS), and other state and local partners. The program is offered
several times per year at different locations around the state, reaching thousands of family
forest owners since its inception in 1992 (Baumgartner et al. 2007). Coached planning is
typically seven to nine weeks in length and includes class sessions one evening per week, a
Saturday field day, and a site visit to each participant’s property by a state service forester,
usually from the DNR.

Coached Planning is a comprehensive education course that covers a broad spectrum of
topics including species identification, stand dynamics, soils, forest health, wildlife, invasive
species, silviculture, regulations, water quality, forest inventory, wildfire, and special forest
products. The course is focused on coaching landowners in the writing of their own forest
stewardship plans (also called management plans) that encompass all of these topics and
provide a roadmap for successful management and adaptation. The writing of stewardship
plans, coupled with site visits from state service foresters, helps participants synthesize class
information and apply it to their individual properties. Downing and Finley (2005) found that
learning information that applies to an individual’s personal situation is important to
landowners. In Washington, management plans have additional benefits, as qualifying
landowners can use their plans to meet eligibility requirements for cost share assistance,
preferential property tax treatment, and forest certification (Zobrist 2011).

Washington’s Forest Stewardship Coached Planning program, along with the
corresponding technical assistance from DNR foresters, has been supported in part by the
USFS Forest Stewardship Program, a nationwide initiative launched in 1991 to promote
written stewardship plans for small-scale forest owners. In many states, funding from this
program has been used to provide landowners with professionally-prepared plans. A few
states, like Washington, offer the coaching option for landowners to self-prepare plans
(Esseks — Moulton 2000).

In the period from 2008 — 2013, 12 coached planning classes were offered in various
locations across four northwest Washington counties: King, Snohomish, Skagit, and Island.
Two additional classes were offered online in a webinar format. This region, which includes
most of the Seattle metropolitan area, has over 50,000 small forest landowners managing over
167,000 hectares of forest (Rogers — Cooke 2009). The total attendance for these classes was
507 people representing 333 families or organizations. Most attendees were family forest
owners, but there were several attendees representing municipalities and non-profit
organizations related to land stewardship.

3 METHODS

Evaluations were done at four different times: midway through the course, at the end of the
course, one year after the course, and three years after the course. The evaluations midway
through and at the end of the course collected feedback about the first and second halves of
the class, respectively. These evaluations were done for each of the 14 classes, though data for
one class in 2011 is missing and not included in this study. In addition to gathering feedback
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to improve future classes, the purpose of these evaluations was to assess short-term impacts of
knowledge change due to the course. This was done as a retrospective pre-test (also called a
then-test), coupled with a post-test, asking participants to rank their before and after
knowledge of different course topic areas using a five-point Likert scale, with one being not
knowledgeable and five being very knowledgeable. We used a two-sample t-test to test for
significant differences between the results of the retrospective pre-test and the post-test.

A retrospective pre-test was chosen because of an expectation of a strong response-shift
bias with a true pre-test. This bias is introduced when participants recalibrate their perception
of their knowledge based on what they learned. This can result in an underestimate of gains,
and in some cases the post-test scores may even be lower than the pre-test scores, as
participants find there is much more they do not know about a topic than they realized before
the education event. We observed this phenomenon when evaluating a past program, and program
participants have commonly expressed things like “I did not know what I did not know.”

The one-year and three-year post-class evaluations were done as mail surveys. One-year
evaluations were done for 11 classes from 2008 through 2012. Three-year evaluations were done
for five classes from 2008 through 2010. The survey method was roughly based on the Tailored
Design Method proposed by Dillman (2007). A pre-notice was sent a few days in advance by
email. The survey was then sent by mail along with a cover letter and postage-paid return
envelope. A thank you and reminder letter was sent by mail, along with a new copy of the survey
and a new postage-paid return envelope, two weeks after the first mailing. A second reminder
letter was sent two weeks after the first reminder, also with a new copy of the survey and a new
postage-paid return envelope. Thank you and reminder emails were also sent one week after the
first survey mailing and one week after the first reminder letter mailing. Only those participants
who agreed at the beginning of the course to participate in follow-up surveys and who provided a
valid mailing address were surveyed. Only one survey was sent per household.

The focus of the one-year survey was on behavior change due to taking the course. The
survey included questions about whether participants used new knowledge from the course to
complete a stewardship plan, implement stewardship practices, and/or share information with
others. We used a chi-squared test to compare the behavior change between those who
completed a written stewardship plan and those who did not. The one-year survey also
included questions about whether the course increased participants’ enjoyment of their forest
land, their understanding of the ecological importance of their forest land, and their likelihood
of utilizing the services of a professional forester if harvesting timber.

The focus of the three-year survey was on condition change. Participants were asked if
they had a stewardship plan and, if so, how often they referred to it. Participants were asked if
they observed increased wildlife use or decreased invasive species cover after implementing
practices using knowledge gained from the course. Participants were asked if they used course
knowledge and/or their stewardship plan to sell any timber or non-timber products, enroll in a
cost share program, or enroll in a preferential property tax program. Participants were also
asked if their comfort and confidence as landowners and their overall quality of life as
landowners had improved due to taking the course.

4 RESULTS

4.1 Knowledge self-assessment results

Table 1 summarizes the mean self-assessment responses for topic knowledge before and after
the course. Not every topic was covered in every class, and knowledge of how to write a
stewardship plan was not surveyed before 2011, so some n values are noticeably lower than
others. All topics showed a mean knowledge gain of at least 1 point (on a scale of 1 to 5), and
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all gains were significant at o = 0.01. How to write a stewardship plan showed the greatest
knowledge gain, followed by forest inventory and timber sale management. Native trees,
wildlife, and invasive species showed the smallest gains, but these topics also had the highest
levels of pre-class knowledge.

Table 1. Mean topic knowledge rating before and after the course,
on a scale of 1 (not knowledgeable) to 5 (very knowledgeable).

Before the course After the course

Topic Mean SD n Mean SD n  change t p

Native trees 264 115 257 389 081 255 125 1423 <.001*
Wildlife 267 097 254 408 0.71 252 141 18.68 <.001*
Invasive species 240 105 200 397 0.73 201 157 17.38 <.001*
Forest taxes 198 111 170 35 093 168 159 1416 <.001*
Stand dynamics 221 107 277 380 072 272 159 2032 <.001*
Forest soils 189 097 289 352 074 283 163 2149 <.001*
Silviculture 194 092 258 364 096 253 170 20.47 <.001*
Importance of plans 239 124 269 413 080 268 1.74 19.34 <.001*
Regulations 178 094 220 353 077 220 175 2131 <.001*
Non-timber products 199 093 247 375 0.77 247 175 2283 <.001*
Forest health 207 091 258 386 070 255 1.79 25.01 <.001*
Timber sale 144 081 108 336 086 107 193 16.89 <.001*
Forest inventory 188 094 120 382 074 119 194 17.73 <.001*
Plan writing 145 084 131 4.08 074 131 263 26.79 <.001*

* Significant at a = 0.01

4.2 One-year follow-up results

The one-year follow-up surveys, were sent to 234 households who agreed to participate and
provided valid contact information (87.3% of 268 originally participating households). We
received 209 responses (89.3% response rate). Table 2 summarizes participant responses.
Approximately 65% completed a written plan, and over 90% used course knowledge to
implement stewardship practices. Practices implemented are summarized in Table 3 and
Table 4. Wildlife habitat enhancement, invasive weed control, and fire risk reduction practices
were applied to the greatest total area, and trail building was applied to the greatest total
distance. Wildlife habitat enhancement, invasive species control, and tree planting were
applied by the greatest number of respondents.

Table 2. Summary of participant responses in the one-year follow-up evaluation.

Yes

No Yes (%)

Completed a stewardship plan 71 131 64.9
Implemented practices using course knowledge 20 184 90.2
Shared course knowledge with others 8 199 96.1
Increased enjoyment of property 21 187 89.9
Increased understanding of ecological importance of property* 15 124 89.2
Increased likelihood of using a professional forester when 9 92 91.1

harvesting timber**

*Asked of 2009 and later classes
**Asked of 2010 and later classes
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Table 3. Stewardship practices applied within one year using course knowledge

Practi Participants Avrea treated
ractice : :

implementing (ha)
Regeneration harvest 26 30.6
Commercial thin 7 63.5
Animal damage protection 44 101.1
Pre-Commercial thin 40 138.8
Pruning 64 137.3
Other vegetation control 87 159.8
Tree planting 92 162.8
Fire risk reduction 71 238.1
Invasive weed control 126 288.1
Wildlife habitat enhancement 100 491.2
Total 1811.8

Table 4. Kilometers of stewardship practices applied within one year of the course

. Participants Distance treated
Practice . .
implementing (km)
Streamside habitat improvement 31 22.8
Road improvement 30 33.1
Trail building 63 84.3

Of those who completed a stewardship plan, 94% implemented stewardship practices using
course knowledge compared to 86% of those who did not complete a stewardship plan (Table 5).
The results of our chi-squared test indicate that this difference is significant at a = 0.10, but
just barely insignificant at & = 0.05 (3°=3.81; p=0.051).

Table 5. Comparison of practices implemented between those who did and did not complete

plans
Completed a plan
Yes No
Implemented practices 122 (94%) 59 (86%)
Did not implement practices 8 (6%) 10 (14%)

Approximately 96% of respondents reported sharing course information with others in
the year following the course. The total number of people that respondents reported sharing
with was 2,212, which is an average of approximately 11 people per participant who shared.
Approximately 90% of participants reported that the course resulted in a greater enjoyment of
their property, a greater understanding of its ecological importance, and a greater likelihood of
utilizing a professional forester if harvesting timber.

4.3 Three-year follow-up results

For the three-year follow-up surveys, we sent surveys to 123 households who agreed to
participate and provided valid contact information (86.0% of 143 originally participating
households). We received 101 responses (82.1% response rate). Table 6 summarizes
participant responses. The percent of respondents with completed plans increased to 85.9% at
the three-year mark. Those who completed a plan reviewed it an average of 1.4 times per
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year. Over half of the participants observed increased wildlife use and decreased invasive
species cover due to practices implemented using course knowledge. Almost all respondents
reported that the course increased their comfort and confidence as a forest owner and decision
maker, and that the combination of course impacts increased their overall quality of life.

Table 6. Summary of participant responses in the three-year follow-up evaluation

Yes

No Yes (%)

Completed a stewardship plan 14 85 85.9
Increased wildlife use observed 37 49 57.0
Decreased invasive species cover 30 57 65.5
Sold products using course knowledge 69 17 19.8
Enrolled in a cost share program 65 12 15.6
Enrolled in preferential tax program 34 47 58.0
Increased comfort/confidence as forest owner 0 95 100
Increased quality of life 3 87 96.7

Over half of the respondents used their stewardship plan to enroll in a preferential
property tax program for forestry. Those who did reduced their property tax liability by an
average of $1,489 USD per year. Fewer than 20% of respondents reported using course
knowledge to sell timber or non-timber products or enroll in a cost share program. Those who
sold products generated a combined total of $516,243 USD in income. Those who enrolled in
a cost share program received a combined total of $42,710 USD in cost share funds. When
asked to rank their likelihood of converting their property to non-forest use before and after
taking the course (highly unlikely, unlikely, neither likely or unlikely, likely, very likely),
30.8% reported a lower likelihood, 3.3% reported an increased likelihood, and 65.9% reported
no change. Of those who reported no change, all were either unlikely or highly unlikely.

5 DISCUSSION

5.1 Knowledge change

The results of this study suggest that education through the Forest Stewardship Coached
Planning course successfully changes the knowledge framework of small-scale forest owners
in northwest Washington State. Knowledge gains were significant across all 14 topics. The
extent of these gains should be viewed with some caution. Although a retrospective pre-test
can be used to counter response-shift bias, it introduces different biases that can result in
overestimating the effect of a program, especially when measuring a socially-desirable
outcome like knowledge gain (Hill — Betz 2005). Thus, these results should be viewed with an
understanding that they represent participants’ subjective views of how they have changed.
Future studies may warrant different methods to reduce or better understand potential biases.
Our results show that the greatest knowledge increase is in how to write a forest stewardship
plan, which reflects the overall emphasis of the course. Our one-year follow-up results show
that participants share their new knowledge with an average of 11 people per person in the
first year after taking the course, which represents a multiplying of the knowledge change.
Further study to investigate the impact of this indirect influence of the course would be
beneficial.
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5.2 Behavior change

Our one-year evaluation results indicate a progression from knowledge change to behavior
change, with 90.2% of respondents reporting using knowledge gained from the course to
implement stewardship practices on their property. This is higher than the 73% reported in a
14-year statewide retrospective study of the program done by Baumgartner et al. (2007).
However, that study asked the question differently, asking about practices that the landowner
would not have done otherwise. Our study asked in more general terms about practices
implemented using course knowledge. There may have been practices that the landowner
would still have done if not for the course, but that the practice was done differently through
the application of course knowledge. Both cases indicate a behavior change for the vast
majority of participants.

Our results of plan completion rates, especially after three years, are higher than the 61%
reported by Baumgartner et al. (2007). It is unknown why our 2008-2012 results are higher
than those from 1992-2005. This could reflect improvements to the course, changes in
instructors, or region-specific differences between northwest Washington and the rest of the
state. Respondents in our study on average reviewed their plans at least once per year. This is
similar to a study by Elwood et al. (2003) in the neighboring state of Oregon that found that
all participants used their plans at least annually. In contrast, the results of our study are quite
different than a study in West Virginia that found that less than 20% of participants in a forest
stewardship program referred to their plans regularly (Jennings — McGill 2005). The reason
for this stark difference is unknown. In West Virginia, stewardship plans are written for
landowners by professionals, whereas in our program the landowners write the plans
themselves. This could indicate that self-prepared plans get greater use, or that management
plans done in conjunction with education get more use. This is an area for future study.

Interestingly, the groups of respondents who did and did not complete a stewardship plan
both had high rates of implantation of stewardship practices after one year (94% and 86%,
respectively). The difference in practice implementation rate between the two groups is
significant at a = 0.10, but insignificant (albeit barely) at a = 0.05. That both groups have
implementation rates greater than 85% is perhaps more notable than any difference between
them, though, especially since our finding of a higher rate of implementation for those who
completed plans does not establish a cause and effect relationship. These results suggests that
the education and assistance aspects of the Coached Planning program drive behavior change
more than writing a stewardship plan. This calls into question whether the production of
management plans is the best policy focus when it comes to landowner outreach and
assistance, especially when plans are done by professionals and not coupled with landowner
education. Further study is needed to understand the most effective drivers of change.

5.3 Condition change

Our three-year evaluation results suggest a progression from knowledge and behavior change
to condition change. Over half of the respondents reported increased wildlife use and
decreased invasive species cover on their property after implementing practices using
knowledge gained from the course. The wildlife observations should be treated with some
caution, as participants may simply be more aware or observant of wildlife use based on what
they learned in the class. The decrease in invasive species cover, however, is likely to stem
from practices implemented to control these species. This represents an important adaptation
to one of the changing ecological framework conditions (the spread of invasive species)
facing small-scale forest owners.

Unlike the one-year follow-up survey, the three-year survey did not ask respondents if
they implemented specific practices like wildlife habitat improvement or invasive species
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control. Thus, these results do not connect specific practices with outcomes. As such, these
results are not indicative of the effectiveness of specific practices, but rather are indicative of
the impact of the program as a whole relative to these specific areas of interest.

Another adaptation seen in the three-year results is economic adaptation. Over half the
participants used course knowledge to get their property enrolled in a preferential property tax
program for forestry, saving $1,489 USD per year on average. Forest land that is taxed based
on highest and best use rather than forestry use can be a significant impediment to economic
sustainability (D’Amato et al. 2010). Forest landowners have cited property tax burdens as a
key factor influencing them to parcelized or sell their property (Butler et al. 2010, Stone —
Tyrrell 2012). Studies in the U.S. have found that many landowners are not aware of
preferential property tax programs for forestry (Rathke — Baughman 1996, Williams et al.
2004, Fortney et al. 2011, Van Fleet et al. 2012). Education about these opportunities, coupled
with education about how to write the management plan that is often required for enroliment,
can play a significant role in getting landowners enrolled.

Our study revealed another economic adaptation, which is using course knowledge to
generate income from the sale of timber and non-timber forest products. Fewer participants
(approximately 20%) pursued this compared to those pursuing preferential tax treatment. This
IS not unexpected, since generating income is not a high ownership value for landowners in
northwest Washington (Zobrist — Rozance 2014). These participants generated over a half a
million USD of new income using course knowledge, though, which is important for
economic sustainability and rural economic development.

5.4 Potential impact on forest conversion rates

Getting more landowners enrolled in preferential property tax programs may not achieve the
policy goals of good land stewardship and reduced forest conversion. While landowners
consistently claim that property taxes are one of their top concerns and a driving factor for
parcelization and conversion (e.g. Butler et al. 2010, Stone — Tyrrell 2012), empirical results
from studies of actual landowner behavior are mixed. A 1999 study in the state of Tennessee
found no difference in intention to change land use within ten years between those who were
enrolled in a preferential property tax program and those who were not (Brockett — Gerhard
1999). While property taxes have been linked empirically to parcelization and conversion,
these land use changes are inelastic relative to property taxes, such that lowering property
taxes has a disproportionately small impact on slowing parcelization and conversion
(Polyakov — Zhang 2007, Poudyal — Hodges 2009). This suggests that, when it comes to
conversion and parcelization choices, property taxes are not as great of an influence as
landowner testimonials would indicate. Interestingly, Butler et al. (2010) observed that focus
group participants, when unprompted, did not cite property taxes as a key problem nearly as
much as they did after they were informed that the study was about tax policies.

Almost all respondents in our study (89.9%) reported an increased understanding of the
ecological importance of their property due to taking the course. This may be important, as
Wadsworth (1999) found that landowners who believe their forest land has an impact on the
larger landscape were less associated with an intention to sell or subdivide their property due
to financial reasons. That study does not demonstrate cause and effect, though, so increasing
ecological understanding does not necessarily lead to a lower likelihood of property sale or
conversion. When asked directly to rank their likelihood of converting their land to
development before and after the course, 30.8% reported a lower likelihood while 65.9%
reported no change. Those who reported no change were already unlikely or very unlikely.
This brings up another important issue, which is that participants self-selected into the
Coached Planning program and thus may represent a biased sample that is more inherently
concerned with ecosystem services and land preservation.
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Almost all respondents reported greater enjoyment of their property; greater comfort and
confidence as forest owners; and greater overall quality of life. These factors may lead to
participants maintaining ownership of their property longer or taking additional steps to
protect their forest land from development (e.g. conservation easements). Such outcomes are
currently unknown, though, and offer opportunities for further study.

6 CONCLUSIONS

Overall, our study suggests that education is a successful strategy for changing landowners’
knowledge framework in a way that fosters adaptation to a variety of changing conditions.
Our study finds that the Forest Stewardship Coached Planning program in northwest
Washington State, USA, significantly increases landowner knowledge across 14 topic areas.
This leads to subsequent behavior change, which ultimately results in condition changes that
represent successful economic and ecological adaptations that improve landowner quality of
life. The Forest Stewardship Coached planning program, which combines classroom and
field-based education with stewardship plan writing and direct technical assistance, appears to
be a highly effective landowner education and outreach model. Education and assistance may
be more important factors than management plan writing when it comes to behavior change,
and there are opportunities for further study to explore this as well as gain a better
understanding of cause and effect relationships when assessing the impacts of education and
outreach programs.
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