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FOREWORD

Anssi Niskanen and Pentti Hyttinen (eds.)
Prospects of International Statistics on Farm Forestry
EFI Proceedings No. 31, 1999

The Concerted Action project  MOSEFA ”Monitoring the Socio-economic Situation of
European Farm Forestry” was launched in March 1997 under the European Union
FAIR3 Programme. The main method for implementing the project was to arrange a set
of workshops each aimed for examining a specific topic of interest. The four workshops
arranged were:

• Workshop A: Methodological Issues of Cost Accountancy in European Farm
Forest Enterprises, 28-31 August 1997, Zeist, The Netherlands;

• Workshop B: Sampling Schemes for Socio-economic Studies in Farm Forestry
Accountancy Networks Under Various Conditions, 19-22 April 1998, Trento,
Italy;

• Workshop C: Prospects of International statistics on Farm Forestry, 23-26
September 1998, Freiburg, Germany; and

• Final Workshop: Presenting the Final Results and Agreeing on the Future Co-
operation, 9-13 June 1999, Iisalmi, Finland.

The proceedings of the first and second workshop have been published earlier in EFI
Proceedings 20 and 28. This volume includes the keynote papers presented at the third
and final workshops, which were attended by 30 participants from 12 countries, and 31
participants from 12 countries, respectively.

We would like to thank the Forest Research Institute of Baden-Württemberg, and
especially Professor Helmut Brandl and Mr. Willy Nain for taking care of the practical
arrangements of the third workshop. Likewise, our sincerest thank are to North-Savo
Polytechnic, Rural Education, and especially to Mr. Miika Kajanus and Mr. Seppo
Mönkkönen who took the responsibility for arranging the final workshop. We would
also like express our gratitude to all the invited speakers and participants in these
workshops. Finally, we would like to thank Ms. Johanna Väyrynen and Ms. Mari
Pitkänen for their valuable contribution in arranging the workshops as well as for the
swift editing of these proceedings.

The MOSEFA project will be completed after publishing the research report
“Guidelines for establishing farm forestry accountancy networks”.

Joensuu, Finland
December 1999

Pentti Hyttinen Anssi Niskanen
Coordinator Associate Coordinator





EXECUTIVE SUMMARY

Anssi Niskanen and Pentti Hyttinen (eds.)
Prospects of International Statistics on Farm Forestry
EFI Proceedings No. 31, 1999

The Concerted Action project  MOSEFA ”Monitoring the Socio-economic Situation of
European Farm Forestry” was launched in March 1997 under the European Union
FAIR3 Programme. The project was carried out by 17 participating research institutes
from 14 European countries.

The Concerted Action was established to harmonise the heterogeneous approaches of
monitoring systems at the country-level and to produce generally applicable guidelines
to build up forestry accountancy networks. The main method for implementing the
project was to arrange a set of workshops each aimed for examining a specific topic of
interest. The last two workshops arranged, of which presentations are presented in these
proceedings, were:

• Workshop C: Prospects of International statistics on Farm Forestry, 23-26
September 1998, Freiburg, Germany; and

• Final Workshop: Presenting the Final Results and Agreeing on the Future Co-
operation, 9-13 June 1999, Iisalmi, Finland.

Monitoring of the economics of farm forestry is needed to assess the profitability of
forestry as well as the farm level impacts of the changes in economic and political
environments. The most recent changes that have or will likely impact on the economics
of farm forestry include the Agenda 2000, EU rural and regional development policies,
demands for sustainable forestry, changes in national forest policies, forest certification
requirements and EU’s Common Agricultural Policy reform. The basic problem here is
that the farm level impacts of these changes are not possible to estimate without a
methodological sound monitoring system.

In conclusion of the proceedings, farm forestry accounting provides a
methodologically sound and conceptual basis for monitoring the economics of farm
forestry. In the papers of these proceedings, principles for forestry accounting, extension
of accounting into social and environmental accounting, and the practises for forestry
accounting are discussed. The papers show the great potential of accounting to
contribute to the task for monitoring the economic performance of farm forestry
enterprises.

These proceedings will be followed by a report on the guidelines establishing farm
forestry accountancy networks in Europe. The main aim of the forthcoming guidelines
is to provide assistance for developing generally applicable monitoring system for the
assessment of the socio-economic performance of farm forestry enterprises. These
proceedings, the proceedings of the earlier MOSEFA workshops and the forthcoming
guidelines form together a solid package of essential information necessary for
developing accountancy networks in practise.





SUMMARY OF MOSEFA AND ITS MAIN ACHIEVEMENTS

Anssi Niskanen and Pentti Hyttinen (eds.)
Prospects of International Statistics on Farm Forestry
EFI Proceedings No. 31, 1999

Pentti Hyttinen, Timo Kallio and Anssi Niskanen

European Forest Institute

1 PROJECT DESCRIPTION AND OBJECTIVES

The Concerted Action project ”Monitoring the Socio-economic Situation of European
Farm Forestry MOSEFA” was launched in March 1997 under the European Union
FAIR3 Programme (Hyttinen and Kallio 1998ab). It was carried out by 17 participating
research institutes in 14 European countries (Figure 1). 3 external participants from
Estonia, Hungary and Spain were later on accepted to the project group.

 The project was cooordinated by the European Forest Institute, which had the main
responsibility to fulfill the objectives agreed in the project contract. The overall input for
the project, realised in voluntary work of researchers at the partner institutions, cannot
be defined in financial terms, but in terms of labour input it has been substantial.

 MOSEFA was established to harmonise the heterogeneous approaches of monitoring
systems at the country level and to produce generally applicable guidelines to build up
forestry accountancy networks. The detailed objectives were to:

• make the existing experiences and expertise on farm forestry accountancy data
networks generally available;

• outline approaches for an international socio-economic scheme of statistics on
farm forestry;

• develop common guidelines for collecting socio-economic data of farm forestry
enterprises adaptable to different purposes and various conditions; and

• identify the most essential research needs and prepare further research activities at
the European level.
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1. European Forest Institute
2. Universität für Bodenkultur, Austria
3. Finnish Forest Research Institute, Finland
4. University of Ghent,  Belgium
5. Royal Veterinary and Agricultural University, Denmark
6. University of Joensuu, Finland
7. Association Foret – Cellulose (AFOCEL), France
8. Forstliche Versuchs- und Forschungsanstalt Baden-Württemberg, Germany
9. Aristotle University of Thessaloniki, Greece
10. Coillte Teoranta, The Irish  Foresty Board, Ireland
11. Istituto Nazionale di Economia Agraria, Italy
12. DLO Agricultural Economics Research Institute, The Netherlands
13. Norwegian Agricultural Economics Research Institute, Norway
14. Escola Superior Agrária de Coimbra, Portugal
15. Skogsägarnas Riksförbund, Sweden
16. Institut pour le Développement Forestier, France
17. University of Wales, United Kingdom

External participants:
18. Consorci Forestal De Catalunya, Spain
19. Estonian Forestry Development Programme, Estonia
20. University of Sopron, Hungary

Figure 1. MOSEFA participants.
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2 PROJECT CYCLE

The MOSEFA project was started in March 1997 – after a substantial amount of work
and research (Hyttinen et al. 1997) conducted prior to the acceptance of the project.
Since the project was started and the contract signed, the original plan was strictly
followed.

 Four workshops were arranged during 1997-99 focusing on (1) the methodological
issues of cost accountancy, (2) the sampling schemes for socio-economic studies in farm
forestry, (3) the prospects for international statistics on farm forestry, and (4) collating
and reporting the project outcome. The publications were compiled from the workshop
presentations and published as EFI Proceedings. Guidelines for Establishing
Accountancy Networks which was set as the main outcome of the MOSEFA project,
were prepared step by step by bringing in the various elements emphasised in the
workshops (Niskanen and Sekot, Forthcoming). The four workshops arranged were:

• Workshop A: Methodological Issues of Cost Accountancy in European Farm
Forest Enterprises, 28-31 August 1997, Zeist, The Netherlands

• Workshop B: Sampling Schemes for Socio-economic Studies in Farm Forestry
Accountancy Networks Under Various Conditions, 19-22 April 1998, Trento, Italy

• Workshop C: Prospects of International statistics on Farm Forestry, 23-26
September 1998, Freiburg, Germany

• Final Seminar: Presenting the Final Results and Agreeing on the Future Co-
operation, 9-13 June 1999, Iisalmi, Finland

A preparatory core group meeting was arranged prior to each workshop in order to
make sure that all arrangements concerning the particular workshop were well prepared.
During the last phases of the project when the final outcome of the project, the
guidelines, was under writing process, the editorial small-group meetings formed an
essential part of the action. These meetings, arranged twice before the final seminar,
enabled the editorial team to fulfil the main objective. An additional small-group
meeting for planning further co-operation was arranged in September 1999.

3 FULFILMENT OF THE PROJECT OBJECTIVES

In the final seminar, the participants conducted an informal self-evaluation mirroring the
project achievements against the objectives. As a result, the objectives of the whole
Concerted Action were commonly seen to be fulfilled.

The first objective was acknowledged to be fulfilled by e.g. the first workshop in
Zeist, the Netherlands, the published workshop proceedings and the existing
collaboration between the participants in the MOSEFA-group.

The second objective was considered fulfilled by e.g. the second workshop in Trento,
Italy and the related proceedings. In these proceedings, it was concluded e.g. that a



12    Prospects of International Statistics on Farm Forestry

common scheme for farm forestry accounting should rather be based on harmonisation
than standardisation at the Community level.

The third objective was met by the prepared guidelines presented and discussed in
Iisalmi, Finland. The guidelines will undergo scientific review and will be published
later on, thus finalising the succesful implementation of the project.

The fourth objective was met by discussing the future research needs in the final
meeting in Iisalmi, in the planning meeting in September 1999, as well as in many
formal and informal occasions during the project lifetime.

4 FUTURE RESEARCH NEEDS

One of the objectives of this Concerted Action was to find out the future research needs
and plan the possible next steps. In the discussion on the future project ideas during the
final seminar, altogether eleven new research topics and other issues were raised. Due
to the large amount of suggested ideas, it was agreed that each participant should name
the three most important topics from his/her point of view. The results of this exercise
indicated a few main topics which should be further elaborated. The preliminary
discussions between key persons representing the main topics and the interests of their
institutions have been made. In order to gather the common understanding together for
further research activities, the key persons were invited to small-group meeting in
Brussels.

The main topics, which were agreed to be further elaborated, were connected with
general rural development. The international profitability comparisons to promote
sustainable forestry with the links to social and environmental accounting and
agricultural enterprises were the key ideas to be discussed. Furthermore, the EU policy
implications should be integrated in the project especially with the interests of the
countries in transition process to EU membership.

List of publications

 Hyttinen, P., Kallio, T., Olischläger, T., Sekot, W. and Winterbourne, J. 1997. Monitoring forestry costs
and revenues in selected European countries. EFI Research Report No 7. European Forest Institute.
Joensuu. Finland. 78 p.

Hyttinen, P. and Kallio, T. (eds.). 1998. Cost accountancy in European Farm Forest Enterprises.
Proceedings of the MOSEFA workshop A held in Zeist, the Netherlands 28-31 August 1997. EFI
Proceedings No 20. European Forest Institute. Joensuu. Finland. 146 p.

Hyttinen, P. and Kallio, T. (eds.). 1998. Sampling schemes for monitoring the socio-economics of farm
forestry. Proceedings of the MOSEFA workshop B held in Trento, Italy 19-22 April 1998. EFI
Proceedings No 28. European Forest Institute. Joensuu. Finland. 215 p.

Niskanen, A. and Sekot, W. (eds.). Guidelines for Establishing Accountancy Networks. EFI Research
Report. Forthcoming.



RATIO ANALYSIS FOR NON-INDUSTRIAL PRIVATE FORESTRY

ABSTRACT
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Juha Hakkarainen1, Markku Penttinen2 and Miika Kajanus2

1 Central Union of Agricultural Producers and Forest Owners, Helsinki, Finland
2 Finnish Forest Research Institute, Helsinki, Finland

For non-industrial private forest (NIPF) owners, timber production can be seen as a
form of ordinary business, and therefore, the economic results and facts of this business
play an important role in their decision making. The economic performance of a
woodlot can be monitored by the means of financial accounting. The developed
financial accounting model gives a picture on the overall profitability, the financial
situation and the assets value of an enterprise.

The results show that for everyday decision making forest owners need both
enterprise and activity-level estimates which can be integrated both into the normal
double-entry accounting and forest management planning practice. The procedures and
measurements of general ratio analysis are also very practicable where the performance
of forestry business is evaluated. In forestry, however, the distinction between profit (the
real result) and cash flow (the liquidity) is more drastic than in many other businesses.
A key contribution, a ratio analysis system covering volume, profitability, liquidity,
solvency and productivity ratios has therefore been developed. The analysis, of which
the main result is ratios proposed for the use of private forest owners, is presented in this
paper. The results of the ratio analysis can be seen as an improvement of general forest
management planning.

Keywords: ratio analysis, management accounting, forest management planning, non-
industrial private forestry
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1 INTRODUCTION

1.1 Literature overview

The study is based on the applied results from three different sources:

1. The primary context has been the local Finnish experience in applying ratio
analysis in firms where the results covering small and medium-sized industrial
enterprises (SME) have been of special interest.

2. The strong tradition of applying ratio analysis to forestry developed mainly in
German-speaking Europe.

3. General ratio analysis first developed for industrial SMEs in the USA. The
profitability and other features and ratios in forestry have inspired research in
Finland for more than 100 years, as shown in Heikinheimo et al.’s (1967)
summary. The traditional Scandinavian literature has been presented in Hyder et
al. (1994b).

A large amount of literature covers financial accounting generally. Report of the
Committee for Corporate Analysis (1995) contains the most commonly used directions
for accounting and corporate analysis for Finnish business enterprises.

Comparatively few studies have dealt with the methodological aspects of forest
accounting (e.g. IUFRO 1966, Merlo and Defranceso 1980, Hyder and Lönnstead
1993), and all of them stress the specific problems of accounting for the purposes in
question. One pan-European investigation on cost studies in forestry, mainly at the
descriptive level, carried out already in the 1960s by Stridsberg and Algvere (1967) is
also worth mentioning.

Forestry accounting principles are discusssed in Penttinen (1992a), Kinnunen et al.
(1993), Hyder et al. (1994a, 1994b), Hyttinen (1995) and Hyder et al. (1996).
Accounting recommendations for forestry have already been published by Speer (1966),
Deutscher Forstwirtschaftsrat (1980), Forstliche Bundesversuchsanstalt (1987) and the
New Zealand Society of Accountants (Davy 1987), among others.

Ratio analysis specially for forestry enterprises has been studied by various
researchers from the Germany and Austria. Brabänder (1967), Geiger (1967), Speidel
(1970), Günther (1988), Sagl and Moser (1991), Hyder et al. (1994) and Jöbstl (1995a,
1995b) have studied forestry by using the corporate analysis methods.

1.2 Aim and scope of the study

The key notion of the ratio analysis study is described by Peter Drucker’s (1985) idea
that "more important than to do things right (efficiency) is to do the right things
(effectiveness)". Effectiveness, efficiency and quality cause productivity of processes,
which effects profitability (Rantanen 1995).

The aim of this study is to construct a ratio analysis system for non-industrial forest
(NIPF) owners, applying the constructive business studies approach (Kasanen et al.
1991). Finally, a recommendation on which ratios to use in private forestry is made.
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2 RATIO ANALYSIS

2.1 General ratio analysis

Analysis of a financial statement is an information-processing system developed to offer
relevant data for decision-makers. Users of the financial statement analysis are
investors, management, lenders, researchers, etc. (Yli-Olli and Virtanen 1985). Figure 1
demonstrates the relationship between corporate analysis, financial statements analysis
and ratio analysis.

Figure 1. Relationship between the monetary and real processes of an enterprise and the types
of economic analysis in an enterprise (Laitinen 1992).

Management accounting (MA) provides information to help to make better decisions.
Financial statement analysis, a part of MA, is an information-processing system based
primarily on the external information sources, developed to offer relevant data for
decision-makers. The major tool of the financial statement analysis is financial ratio
analysis. Financial ratios are defined as the relations between two items of accounting
information – one number is divided by another to provide a percentage or a ratio.
(Backer et al. 1988) It must be noted here that either or both of these items may itself
be a sum, a difference, a product or a ratio. A proposal to classify the financial analysis
figures is to use groups: (a) original physical items such as area or planned cut, (b)
derived physical items such as sums, differences and averages, and (c) ratios such as
disaggregation figures, e.g. silvicultural costs/total costs; ratios, e.g. hours/cubic meter
wood, or (d) indices describing e.g. the trend in silvicultural costs (see e.g. Sagl 1981,
Jöbstl 1995b).

Financial ratios are calculated, in addition to yearly figures, as continuous and
moving averages. The use of moving averages may be a way to cope with the variations
in the activities from year to year. However, they have the drawback because of
deteriorating in a year, or in a sequence of years, that is better than the previous one, and
vice versa. Thus they do not necessarily show the correct underlying trend without
delay. The enterprise is compared both a) with other similar units of the sector and b)
with itself, then first of all with its past development.

REASON CONSEQUENCES MEASURE
real process monetary process parameters

CORPORATE ANALYSIS
FINANCIAL STATEMENTS ANALYSIS

RATIO ANALYSIS
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It is normal to group financial ratios under categories which represent the properties to
be measured, such as profitability, liquidity and solvency (Laitinen 1992). Recall that
financing covers both liquidity and solvency. The categories of Committee for corporate
analysis (1995) also contain the volume, and with it the growth category.

2.2 Ratio analysis for forestry

2.2.1 General

Accounting is limited to information expressed in terms of a monetary unit (the
monetary-unit postulate), and revenue is triggered when goods are sold (the revenue
principle); see Belkaoui (1985). It does not recognise changes which do not generate
business transactions, such as the growth of the trees in forestry. In this study, the
definition of a ratio is somewhat broader than generally. Ratios may also contain
information which is not accounting information in the strict sense of the word. Figures
describing the size of the forest holding, e.g. area, cutting volume, the change in the
value of the standing timber (CVT) etc. are used as factors of ratios as well as financial
accounting figures.

In forestry, the reasons for using ratio analysis are those mentioned in section 2.1,
assuming that forestry is practised on a large scale in company form. However, the
scope of this study is that of an non-industrial private forest (NIPF) owner. Typically
NIPF small-scale forestry differs from a large company because:

1. the ownership of the forest holding is not on a secure basis and its price is not
quoted,

2. the managers and owners of the holding are the same, and
3. the holding receives little or no external financing. Non-industrial private forest

holdings typically have only subsidised loans granted by the state for forest
improvement purposes.

Moreover, the volumes and growth of firms are limited mainly by natural production
limitation of the fixed area and the resultant cutting opportunities in forestry as well as
by the markets. Why then should NIPF owners use financial ratio analysis? The
following grouping is thus proposed:

(i) volume indicators including growth,
(ii) profitability consisting of net profit and dividends per share (the last grouped into

Foster’s, (1986) share related ratios, both return on assets (ROA) and return on
equity (ROE)

(iii)financing covering liquidity and solvency,
(iv) forestry specific ratios, and
(v) efficiency ratios consisting of productivity ratios, and the owner’s own work.

Note that the crux of the efficiency ratios is the turnover ratios such as total asset
turnover (see Kanto and Martikainen 1991), which are ignored here because of their
limited time horizon.
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2.2.2 The change in the value of the standing timber

If the change in the growing stock is ignored the results may be highly misleading (see
e.g. Kinnunen and Penttinen 1994, 1995, Hakkarainen et al. 1995). In forestry,
additional items such as "change in the value of materials", especially change in the
value of the standing timber (CVT), are needed. This can arise from: i) changes in the
timber volume, ii) changes in the proportions of timber assortment iii) real changes in
the market value of timber and iv) changes in money value, that is, inflation.

The six problems with the CVT are:

1. Whether or not to include it in the income statement.
2. Where to place it.
3. How to determine the roundwood assortment volume and change in the mix of

the amount of standing timber.
4. What prices to use and how to determine the value of the change.
5. How to split the value change.
6. Whether to take the calculated CVT as such or to adjust it by a risk factor.

The first problem may be answered both by yes and no. Both have their interpretations
and are used. Assuming the theoretical ‘normal forest’ inclusion is not needed (normal
forest calculations, see Hämäläinen 1973). However, without the CVT the ratio analysis
is in many cases badly misleading, which has been empirically demonstrated in
Kinnunen and Penttinen (1994, 1995), Hyder et al. (1994a, 1994b) and Hakkarainen et
al. (1995) among others.

As to the placement of the CVT, there are also two alternatives, to place the CVT in
the variable costs like other changes in the inventory, or to place it after the overall
profit and calculate the adjusted overall profit (see Hyder et al. 1994b, 1996). To
disclose the realised overall result, it is placed at the end.

The change in the amount could be exactly determined by measuring the trees at the
beginning and the end of the period, which is obviously too expensive for a method in
normal cases. The traditional solution has been to use the difference between the actual
cut and the planned cut. Here the estimate based on the growing stock at the beginning,
the increment, and the amount harvested can be applied because the forest inventory
data files of the woodlots have been available (see Hakkarainen et al. 1995).

The value of the change is estimated by using the average local timber prices and
costs, or by using the prices and costs per timber unit of the forest holding in question.
Both are approximations. This method, valuing timber according to current prices,
produces considerable variations in the asset’s value from year to year. These variations
will be based on unrealised and often unrealisable expectations. Jöbstl (1981) has solved
the problem by using the same prices both at the beginning and at the end of the period.
To keep the variation more realistic, the price and volume changes are reported as
separate items. Moreover, the timber could be valued by the average price for a number
of years.

The definition of the value of the growth should always be based on an inventory.
Paralleling the growing stock with the current forestry assets, the annual change, i.e. the
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timber balance, can be entered in the variable expenses column. However, it is
reasonable to regard the timber balance as non-realised income or expenses after the
results of the accounting period (see Table 1).

The timber balance value of the growing stock in the current assets can be formulated
as follows (Hakkarainen et al. 1995):

The traditional solution has been to use the difference between the actual cut and the
planned cut (Tiilikainen et al. 1992). One weak feature of this traditional yield method
is the dependence of the timber balance value of the growing stock on a somewhat
subjectively determined felling plan. However, the objective of this felling plan is to
develop the forest holding towards the targets outlined by the decision-makers, not to
measure the actual results of the accounting period or change in value of the property
(Hakkarainen et al. 1995).

2.2.3 Analytic financial statements

Traditional agricultural accounting has been limited to single entry book-keeping. Ijiri
(1986) proposed triple-entry book-keeping with debit, credit and trebit, the last one used
to measure the force of the entity. However, double entry book-keeping is assumed to
be used in analysing the ratios here. Although "the objective of financial statements
should be to provide useful information about an entity for those who make decisions
based on such information" (Anthony 1987), the basic financial statement information
will be refined. An income statement is used to calculate how much profit business
economic activities have made. The income statement indicates how the result of an
accounting period has been formed. It is a calculation in which expenses are deducted
from income.

t
i=1

n

t-1 t t
i=1

n

t-1 t tT = [(V + V )h ]- [(V + V ) k ]i i i i i i∑ ∑∆ ∆

where
Tt = current asset value of the growing stock in financial

statement t
Vt-1 = volume of the growing stock in financial statement t-1 by

roundwood assortment
  Vt = volume increment for the accounting period by roundwood

assortment
ht = stumpage price in financial statement t by roundwood

assortment
kt = probable selling expenses by roundwood assortment FIM/m3
i = roundwood assortment
t = accounting period

∆
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+ Stumpages sales revenue
+ Delivery sales revenue
+ Other sales revenue from wood
- Sales adjustment items
TIMBER SALES REVENUE
+ Sales revenue from other than wood
- Sales adjustment items including the value added tax (VAT)
NET TURNOVER

Variable costs:
- Marketing costs
- Harvesting costs
- Silvicultural costs exceeding (-) or undercutting (+) the reserve for regeneration
-/+ Change in the reserve for regeneration
- Other variable costs
GROSS MARGIN ON SALES (MARGIN AFTER VARIABLE COSTS)
- Fixed costs
OPERATING MARGIN
+ Interest income
- Interest expenses
- Direct taxes
- Ordinary other expenses
+ Ordinary other income
INCOME BEFORE DEPRECIATIONS AND EXTRAORDINARY ITEMS
- Depreciation
NET PROFIT (LOSS)
- Extraordinary expenses
+ Extraordinary revenues

Overall result
+/- Increase/decrease of reserves
+/- Increase(-)/decrease(+) depreciation
- Income taxes
PROFIT (LOSS) OF THE PERIOD
- Adjustment of net interest (+/-)
+ Change in the value of standing timber (+/-)
- Value of owner’s own work
ADJUSTED PROFIT OF THE PERIOD

Table 1. Profit and loss account (Income statement in the US) for private forestry (see Aho and
Rantanen 1994, Committee for corporate analysis 1990, Laitinen 1992)).
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1  ASSETS

10-12 Fixed assets and other capitalised expenditure

10 Intangible assets
1000  intangible assets

11 Tangible assets
1100 timber-growing land and

water areas
1110 buildings and construction
1120 plant and equipment
1130 silvicultural improvements
1140 advances paid
1190 other tangible assets

12 Securities and long-term investments
1200 bonds and shares
1210 other long-term investments

13 Valuation items
1300 valuation items

14 Current assets
1400 timber reserves
1410 growing stock
1420 advances paid
1490 other current assets

15-16 Financial assets

15 Receivable
1500 stumpage sale receivable
1510 sales at delivered price receivable
1520 other timber sales receivable
1530 other trade receivable
1540 loans receivable
1550 prepaid expenses and accrued

income
1560 value added tax receivable
1190 other receivables

16 Cash on hand and in bank
1000 cash on hand
1010 bank giro account
1620 bonds and shares
1690 other securities

Table 2. Adjusted balance sheet for private forestry (see Teränne 1993, Committee for corporate
analysis 1995, Hakkarainen 1996).
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Another deviation from normal statements is that after the realised profit the unrealised
items "change in the value of standing timber" and "value of the owner’s own work" are
included, and the profit is calculated (see Hyder et al. 1994b). The value of standing
timber and its change as well as the owner’s work are such large items in Finnish non-
industrial private forestry that they should be taken into account when the performance
of the unit is measured. The profit and loss account is presented in Table 1, following
the terminology of 4th and 7th EU directives (see Teränne 1993).

Recall that the items after the profit for the period do not belong to traditional book-
keeping. The adjustment of net interest is included if we compare the profitability of
forestry operations and ROA, but ignored if the ROE is considered. Note that although

2       LIABILITIES AND CAPITAL

20 Capital
2000 capital at the beginning of tht

accounting period
2010 capital investment
2020 value of ones own work
2030 profit (loss) for the period
2040 capital return
2050 private return
2460 revaluation

21 Capital correction
2100 capital correction

22 Reserves
2300 afforestation reserve
2310 difference from depreciations

23 Long term liabilities
2300 interest subsidy loans
2310 other loans from banking establishments
2390 other long-term debt

24 Short term liabilities
2400 trade payables
2410 advances received from stumpage sales
2420 advances received from sales at delivery

price
2430 advances received from other timber

sales
2440 other advances received
2450 accrued liabilities and prepaid income
2460 value added tax liabilities
2490 other short term liabilities

Table 2.  (continued) Adjusted balance sheet for private forestry (see Teränne 1993, Committee
for corporate analysis 1995, Hakkarainen 1996).
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other reserves and over/underdepreciations are located after the overall result, as in
firms, they hardly are needed in forestry.

The balance sheet shows the financial status of the business at the end of an
accounting period. In order to ensure the requirement of consistency (Belkaoui 1985),
the balance sheet for the next accounting period should be based on the previous balance
sheet. The balance sheet is thus also a transition account between accounting periods,
which is used to transfer funds and items of both liabilities and equities to the next
accounting period (Hakkarainen 1996).

A proposed balance sheet format for forestry according to the amended Finnish
Accounting Act (1992) and recommendations of the Committee for Corporate Analysis
(1995) are given in Table 2.

The Finnish Cash Stream System, first put forward by Prihti (1969), is based on the
one hand on the concept of funds, quick assets and net working capital. It has been put
forward (see Artto 1978) that cash flows contain information about the activities of the
firm which is not presented in the accrual-based financial statement. Different cash
stream types are:

1. cash streams based on payments
2. quick flows based on the accruals principle in accounting
3. working capital flows based on the accruals and the matching principle

Because the money flows of an enterprise describe the financial side of the enterprise’s
operations, it is natural that their utilization is also directed towards describing the
enterprise’s financial operations as profitabiliy of the company and the financing of the
company. (Artto 1978).  In this study ratios based on cash streams adapted to forestry.

2.2.4 Profitability ratios

Profitability is the best overall indicator of company performance (Brozik 1984). It is
applicable at the national economy, industry, enterprise, investment project and even
individual product level (Airaksinen 1978). Here the enterprise or forest holding level
is studied according to both the profit maximisation and a traditional forest economics
firm approaches already proposed by Hahtola (1971). Through the use of profitability
ratios insight into the enterprise level efficiency of the forest holding is gained.
Comparisons between a firm’s profitability ratios over time and those of other firms in
the industry are particularly relevant (Lusztig and Schwab 1983), a discipline which has
a long tradition in the German-speaking world and is called business economy statistics
(Jöbstl 1995b). Profits can be related to the volume of sales, the value of assets
employed to produce those sales, and to financing assets.

The various margins and profits can be used for profitability analysis (see chapter
2.2.2). The margins and profits are absolute figures. The ratios are calculated simply by
dividing the profit by the sales figure. Gross margin, operating margin, net profit, overall
result and adjusted overall result, and their direction provide a general picture of the
enterprise. Gross margin is a measure of performance in the areas of harvesting,
marketing and silviculture. Operating margin measures the overall operating
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Cash from sales (Sa+)
- cash based direct materials (Ma-c)
- cash based direct labour (La-c)
- cash based direct travelling costs (Tr-c)
- other short term expences (OS-c)
- other cash based expences (MC-c)
= Cash margin Ia (Cas Ia) (cash operating income)
+ other cash based net income (CI+c)
= Cash margin Ib (Cas Ib)
- cash based interest (In-c)
- cash based direct taxes (Ta-c)
- cash based dividends (Di-c)
= Cash margin II ( cash net income) (Cas II)
- cash based investments (In-c)
= Cash margin III (Cas III)
+/- cash on hand and in banks (Ca)
= Cash margin IV (Cas IV)
+/- changes in long term liabillities (Ltl+/-c)
+/- changes in short term liabillities (Ltl+/-c)
= Cash margin V (Cas V)
+/- changes in invested capital (Cap+/-c)
= 0

Table 3. The cash flow statement for private forestry is defined as follows (Hakkarainen 1998).

Table 4. Corporate profitability measures as against forestry.

FIRM FORESTRY
1) Margin and profit percentages of turnover:

• Gross margin ratio
• Operating margin ratio
• Net profit ratio
• Overall result ratio

2) Adjusted overall result ratio with and without the wood price change
3) Cash-flow-based percentages of sales:

• Cash margin Ia to cash from sales
• Cash margin Ib to cash from sales
• Cash margin II to cash from sales
• Cash residual III to cash from sales
• Cash margins Ia (cash operating income) to cash from sales
• Cash margin II (cash net income) to cash from sales
• Return on investment (ROI):
• Return on equity (own capital) (ROE)
• Return to net assets (RONA)
• Return on total assets (ROA)
• Return on invested property
• The ROE and ROA, but including the change in the value of the standing timber

 to capital.1

1Both ratios are estimated with and without price change in the forest evaluation
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performance of forestry, whereas the net profit and overall result measure the combined
effect of operating performance and capital structure. The adjusted overall results
recognise the change in the value of growing stock and the owner’s own work, both of
which are items outside accounting.

The turnover (=turnover/assets) ratios are commonly used in financial statement
analysis. To measure profitability, the asset turnover ratio is defined as the ratio of sales
to total tangible assets, and measures the sales generated by the investment in tangible
assets, indicating the efficiency achieved in employing the assets to produce an output.

The cash-flow based ratios are relevant as an additional picture especially in forestry,
because the sales of wood will typically be 20-25% paid in the purchase phase, and the
remainder in two years time, in most cases after the final measure. Cash margin Ia
(Table 3) measures the operating income after payments of short-term production
factors. It is modified by adding other cash receipts such as subsidies in order to derive
cash margin Ib. Cash margin II is cash margin Ib reduced by profit-sharing in the form
of interest, taxes and dividends. Moreover, for cash margin III reduces the investment
payments are reduced.

A firm’s profitability can be measured by the relation between the net income and the
shareholders’ equity (ROE), or the net income related to the total assets (ROA). For
private forestry, the realised rate of return on equity or capital is a useful ratio (Penttinen
1992a, Hyder et al. 1994b), where equity or private capital is defined as the sum of the
invested capital and the reserves after tax. Another appropriate forestry profitability
ratio related to financing is the rate of adjusted overall result on total capital (ROAc)
(called calculated profit in Hyder et al. 1994b, 1995). The adjusted overall result
includes the change in the value of standing timber, which is unrealised income (see
chapter 2.2.2).

2.2.5 Financing ratios

According to empirical studies, only a small portion of forest holdings face situations in
which financing is a relevant question, but in those cases financing information is often
very critical (Kinnunen and Penttinen 1994, 1995). Financing ratios in forestry are
divided into liquidity and solvency ratios as in firms, which concepts have been deduced
from short-term and long-term solvency using factor analysis by Yli-Olli and Virtanen
(1986). The value of the growing stock, however, and especially that of the
merchantable growing stock emerges, however, as a special feature in forestry. Liquidity
ratios measure ability to pay short-term debt. They are typically liquid funds related to
short-term debt. Solvency ratios measure the ability to carry and to raise long-term debt.
The share of borrowed and private capital are compared both to each other and to the
total capital. In addition to these, various asset and liability turnover ratios can be
grouped under financial ratios.

Liquidity can be seen from the going concern point of view. Cash flow (internal)
financing is then relevant both after the short term cash payments and after profit-
sharing. Traditional liquidity such as quick and current ratios are less meaningful in a
typical Finnish forest holding. There are two problems with the relevance of these
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ratios: (i) the forest holding as a whole is not the main source of income for the owner,
and (ii) current liabilities are in most cases small. Further, there is the validity problem
that on the one hand the monetary assets of forestry are constantly put into private use,
and on the other hand investments of private capital are made to cover costs.

Recall that the EU-consistent terminology assumes that the concept ‘current assets’
consists of stocks, receivables and even cash (e.g. Teränne 1993). Note that the growing
stock in included in stocks (finished products/goods and work in progress), which is
required in forestry to provide a meaningful measure (see Hakkarainen et al. 1995).

Solvency ratios (also called leverage ratios) measure the debt and its relationship to
funds that the owners contribute to the firm. The two aspects of solvency are the
relationship between debt and equity and the ability to pay long-term debt (Lustzig &
Schwab 1983). With the debt-to-equity ratio, the problem of preferred shares is not
relevant in forestry. In a typical case, a Finnish forest holding does not have much
borrowed capital except its state loans, or more precisely, the owner does not have much
bank debt for forestry purposes. However, in cases where the purchase of the holding or
the payments for siblings or other co-heirs has been financed by debt, solvency ratios
become relevant.

Fixed charge servicing may be the most practical liquidity ratio for NIPF owner
forestry. However, in addition to yearly “ex post” estimates, an “ex ante” long-term
yearly average leverage is also needed for a long-term yearly average profit for the
numerator to be estimated. This can be calculated on the basis of the allowable cut when
the cost structure is known. Moreover, NIPF holdings typically have only the growing
stock as the liquid asset, so that the debts can be related directly to the merchantable
growing stock.

FIRM FORESTRY
1) Going concern approach:

• Cash margin Ia
• Cash margin Ia to cash from sales
• Cash margin Ib
• Cash margin Ib to cash from sales
• Cash margin II
• Cash margin II to cash from sales
• Cash margins Ia and II, and their derivatives

2) The liquidation approach:
• Quick ratio, also called acid test
• ((Current assets-stocks) / (current liabilities – prepaid

liabilities))
• Current ratio
• (Current assets/current liabilities)
• Current ratio (including the growing stock divided into

the current assets)

Table 5. Liquidity ratios.
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2.2.6 Forestry-specific measurements

Forestry-specific measurements are grouped into three categories:

• income statement items related to area (forest land and total area) in hectares
• income statement items related to timber volume delivered m3

• figures describing the harvest, standing timber and the state of the forest

A common way to express the profitability of forestry is net income to area. Area-
related figures are suitable for comparing the mean results of different districts or groups
of holdings. Income to area is questionable in expressing the profitability of a single
holding in relation to others, because some factors that the owner cannot control such
as the site-class and age-class distributions of the holdings may differ significantly. The
cost items, however, produce measurements of cost accounting, rather than financial
ratio analysis.

Another often used measurement is net income per cubic meter of sold timber. This
explains one in terms of the other, more meaningful profitability ratios, showing the
impact of timber prices on overall profitability. If the timber sales data is available by
assortment, the ratio provides additional information, and can be used to evaluate the
time series of a holding, or to compare different holdings.

A difficulty is that timber-related ratios cannot be calculated for years in which the
holding has not been assigned any timber. This complicates the comparison both
between holdings and between years. An average of the observed ratios is not valid as

FIRM FORESTRY
1) Going concern approach:

• Repayment ability (cash margin II / liabilities)
• Loan servicing margin (cash margin II [or income before extraordinay

items]+interest expenses) / (interest expenses + amortization)
• Fixed charge servicing margin (cash margin II [or income before

extraordinary items]+interest expenses) / (interest expenses+annual
instalments)

• The same, but several years averege prefered: the yearly figures might be
missleading in forestry, because the forest owners don’t sell timber in
every year.

• Fixed charge servicing margin (cash margin II [or income before
extraordinary items]+interest expenses) / (interest expenses+silvicultural
fee+annual instalments+site-class-based tax)

2) The liquidation approach:
• Debt-equity ratio (liabilities / equity)
• The same, but in most cases a more relevant measure is:
• Debt-remaining allowable cut ratio (liabilities / the value of merchantable

growing stock left in the valid 10 year period forest management plan)

Table 6. Solvency ratios.
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an average over a period of years. The incomes and expenditures of years in which no
timber was assigned must be taken into account. The operating profit per cubic meter for
holdings assigned a small amount of timber and with accrued fixed costs will be
negative.

2.2.7 Productivity ratios, and the value of the owner’s own work

Productivity is defined as the ratio between the output and the input. It shows how
effectively the inputs are combined to produce the output and it can be surveyed at
national level, by industry, operationally in an enterprise, or individually. Efficiency can
be internal for productivity, or external for profitability (Economy Information 1991).

Forestry as an industry and a forest holding as an enterprise have specific
characteristics which make the calculation of economic ratios complicated (see chapter
2.2.). Here all calculations are made assuming that the owner’s work is the cost of the
enterprise. Alternatively, the property and the work contribution form a private so-called
“personal” enterprise, in which the profit centers property and work are calculated only
as one entity (Schneider 1970). For productivity, the output can be measured both in
volume and in monetary terms from the ‘change in the value of standing timber’ and
from the realised sales revenues.

Productivity in forestry is affected by the circumstances – weather, terrain, tools and
machinery, methods, timber, distances, etc. In addition, cost accounting in forestry has
the problem of the ‘value of the owner’s own work’. In private forestry much of the
silvicultural work and partly also cutting is done by the owner of the forest holding. This
improves the volume and the cash receipts of the owner, but not necessarily the
profitability where the work is priced using alternative external market signals. In order
to calculate the costs and the real input, the value of the owner’s own work has to be
estimated. The most appropriate value for the owner’s own work in forestry is based on
the performance, e.g. per cubic meter, per plant or per hectare. This eliminates the
differences between the productivity of the forest owners, and makes their inputs fairly
comparable to each other. The profitability calculations would be on the same basis in
spite of the workers’ productivity.

Hyder and Lönnstedt (1993) have suggested three productivity ratios for forestry:

1. Direct cutting costs/cubic meter
2. Direct silvicultural costs/hectare
3. Forestry costs/hectare.

The first ratio measures efficiency in cutting, and is comparable to other forest
enterprises. The ratio can also be compared with ratios in other time periods provided
that inflation is eliminated by real costs. The second ratio shows productivity in
silviculture. Only the area that has been under silvicultural operations during the year
should be concerned, not the whole forest holding. The third ratio gives the average
productivity for the whole forest holding.
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3 EVALUATION AND COMPARISON OF RATIOS

The following criteria for the evaluation of the applicability of the financial ratios to
private forestry are recommended:

1. The ratio must have a practical application
2. The ratio must measure the proper quality. This is the validity requirement
3. It must be possible to calculate the ratio using the empirical data available, and

its elements must be uniformly specified in all units
4. The ratio must possess properties needed for tests and analysis. The standard

deviation of the variables measured should be reasonably small. This is the
reliability requirement.

5. The sensitivity of the ratio with respect to the background variables should be
recognised, and ratios with high sensitivity remain outside the hard core (e.g.
when including the price change the ROE and ROA may increase unreasonably).

6. The ratios should not be correlated, i.e. if ratios are highly correlated only one is
needed.

3.1 Comparison of ratios

Two different uses of ratios can be distinguished. On the one hand, ratios are used in
comparisons (ex post), on the other hand in forecasting. Both uses contribute to the
control and management of the enterprise. (Yli-Olli and Virtanen 1985). In forestry, the
estimated ex post results are typically used in forest management planning activities.

However, the most interesting theme of the ex post analysis among the forest owners
has been the comparison. Actually, the key contribution, and for forest owners typically
the most important result, has traditionally been the opportunity to compare individual
figures with those of others.

There are various context opportunities such as the size of the forest holdings; for
example, the category over 1200 hectares (Sekot 1990). Enk (1988) uses areal frame.
Sagl (1981) sees ratio analysis (i) as an information system for enterprise statistical and
(ii) as a means of enterprise management. Merkle (1982) compares (1) inside the
enterprise directly as (a) time comparison (the same ratios in different time periods as
development comparison), (b) actual vs. plan comparison, e.g. actual cuts vs. allowable
cuts, and indirectly as (c) a comparison with other enterprise ratios (called policy of
action comparison in Jöbstl 1995b), and (2) comparison with other enterprises such as
(a) the actual values of the same period comparison, e.g. a forest holding result
compared with that of all book-keeping forest holdings of the area, (b) different time
period comparison, e.g. the result compared with the average result of all book-keeping
forest holdings of the area during, say the last, two years, (c) actual vs. plan comparison
with enterprises of the same branch, of different branches, standard comparison with
average figures of the same branch, (d) indirect comparison with other ratios of other
enterprises (Figure 2).
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4 DISCUSSION AND CONCLUSIONS

The opportunities to help the non-industrial private forest owner’s management work
were the objective of this paper. The focus of the development was primarily the
enterprise, typically a small-scale or family forest holding level. The key notion was to
"do the right things (effectiveness) not just things right (efficiency)", which leads to the
search for bottlenecks – more generally, critical success factors (CSF).

One has to note that an industrial enterprise and a forest holding are completely
different in many respects. The markets are the limiting factor of an enterprise, but the
production capacity limits the business of a forest owner. The interest theory approach
with its focus on return of investment (ROI) applied to forestry forgets that in forestry
one is basically facing the completely different world of the economics of natural
resources. The key difference between management of natural resources and a firm is
sustainability – maintenance of the production machinery. A ratio analysis system
covering volume, profitability, liquidity, solvency and productivity ratios has been
developed here.

The forestry ratio analysis system proposed can be described as follows: the
definition of a ratio is somewhat broader than is generally used in other businesses.
Ratios contain information that is not simply accounting information in the very strict
sense of the term. Figures describing the size and the production capacity of the forest
holding, e.g. area, cutting volume, etc., are used as factors in the ratios as well as
financial and managerial accounting figures. However, the procedures and
measurements of general ratio analysis are also very practicable when the performance
of forestry business is evaluated. The most important forestry- specific features which
also affect the forestry ratio analysis system are that: (i) current liabilities are in most
cases very small, (ii) forest holdings do not normally have many financial assets and the
growing stock is the only item in current assets and (iii) in assets, the significance of the
growing stock dominates.

Figure 2. Ratios comparison system (Merkle 1982).
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This paper proposes a framework for farming and forestry enterprise accounting where
recreational and environmental values can be included. Several options are described
which represent the progressive steps of sequential accounts:

(i)  identification of direct recreational/environmental expenditures;
(ii)  analysing and explicitly presenting the hidden environmental values;
(iii)  addition of off-site and non-market values estimated through consumer

 surplus measures.

The above steps of environmental accounting must be reflected both in the balance sheet
and the profit/loss account. The most advanced steps require ‘satellite’ accounts to be
integrated as addenda into the traditional accounting systems.

The proposed accounting scheme, previously applied to individual farms and forest
enterprises, has been enlarged to a system of rural enterprises located within an area of
outstanding beauty – a multipurpose public forest, dairy farms, agrotourism and
recreational activities, including a golf course.

This consolidated area approach enables comprehensive accounting which shows the
flow of costs and benefits of different activities within the area land-based benefits
created by forestry and farming resulting in revenue for tourism and recreation
activities. The conclusion stresses possible policies aimed at the remuneration of goods
and services produced by the agricultural landscape and environment.

1 INTRODUCTION

Until recently, environmental accounting has been mainly applied in national accounts.
It is acknowledged that an Environmental adjusted Net Domestic Product would be
better in identifying true income, capturing environmental services, accounting for
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damage and depreciating of both man-made and natural capital stock, excluding
defensive environmental expenditures (Lutz 1993). Accepting the concept of
Sustainable Development, Peskin and Lutz (1990), followed by Sammarco (1993),
classify four approaches to national environmental accounting with reference to various
countries’ experiences and ongoing development (Peskin and Lutz 1990):

• identification and reclassification of environmental expenditure (Leipert et al.
1989);

• physical resource accounting or approche patrimonial (INSEE 1986; Weber 1986;
Archambault et al. 1988, Peskin and Lutz 1990);

• depreciation of marketed natural resources (Repetto et al. 1989); and
• full environmental and natural resource accounts (Hueting 1989; United Nations

Handbook 1993).

This paper proposes a framework for farming and forestry accounting where
environmental and recreational values can be included. Several options are discussed
which represent progressive steps of sequential accounts:

(i)  identification of direct environmental/recreational expenditures;
(ii)  making explicit hidden environmental values;
(iii)  addition of off-site and non-market values estimated also through consumer

 surplus measures.

The above steps of environmental accounting must be reflected both in the balance sheet
and the profit/loss account. The most advanced steps require ‘satellite’ accounts to be
integrated as addenda into the traditional accounting systems.

The proposed accounting scheme, previously applied to individual farms and forest
enterprises, has been enlarged to a system of rural enterprises located within an area of
outstanding natural beauty – a multipurpose public forest, dairy farms, agritourism and
recreational activities, including a golf course.

This consolidated area approach enables comprehensive accounting which shows the
flow of costs and benefits among the different activities within the regional park e.g.
landscape benefits created by farming and forestry resulting in revenue for tourism and
recreation activities.

2 ENTERPRISE ENVIRONMENTAL ACCOUNTING

The issue of including recreational and environmental values in individual enterprise
accounting has arisen only recently. Previously it was thought that non-market public
‘goods’ and ‘bads’, being part of social welfare, should have been considered, at most,
in national accounts at a macro level rather than in individual enterprises. However, the
growing awareness that environmental problems should be tackled at the basic level
(individual production and consumption sites) has encouraged developments at
enterprise scale. The market itself (green consumerism) appears to be pushing in this
direction: for instance, the demand for goods produced respecting the environment and
incorporating, at least in terms of image, landscape and environmental qualities. The
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acknowledgement of landscape values is supported, for instance, by legislation on
appellation d’origine well established in Latin countries, and now extended to the whole
European Union (EU) by Reg. 2081/92 and 2082/92 on product origins, quality and
specificity. EU Regulations for eco-labels (880/92) and eco-auditing (1836/93) must
also be mentioned. Recent proposals for stewardship certification in forestry and
agriculture could also play a significant role. In addition, there is a debate on
introducing tax declaration schemes which could identify the environmental impact of
individual economic activities. Environmental auditing (Club de Bruxelles 1993) is now
considered an essential condition for all enterprises aiming to maintain the confidence
of their share-holders, to appeal to potential buyers and to merging partners (Bossi
1992), to satisfy financial institutions and insurance companies (Spasiano 1992), and
finally, to meet the expectations of the customers and general public. Incidentally,
competitive advantages seem to arise for economic systems and enterprises adopting
environmentally friendly codes of practices (Porter 1991). Again, it has always been
shown by land appraisal that properties located in attractive landscapes have higher
values.

This movement is creating a growing need for information. Enterprise environmental
accounting could make a substantial contribution. Developments are, however, tentative
(Larini 1995). It is remarkable how enterprises are moving from a passive, if not a
negative attitude where the environment is perceived as an external constraint, to a
positive attitude where the environment is seen as a new opportunity (Owen 1992;
FEEM-ISTAT, 1993). A growing number of enterprises try to anticipate institutional and
social changes varying from restoration/defensive policies to prevention (Dente et al.
1992), if not ambitious strategies aimed at the complete management and control of the
environment, adopting the sustainable development philosophy to achieve the best
balance between economic growth and conservation (Marangoni 1994).

2.1 Methodologies and schemes

Methodologies and schemes for enterprise environmental accounting are far from being
well tried and tested, let alone codified and unanimously accepted. Experience up to
now is mainly based on voluntary adhesion and reflect the difficulties in the
quantification and monetarization of environmental impacts of individual enterprises. It
is clear that there is an on-going search for a compromise between the need to inform
the external world (Company environmental reports) and the usual confidential nature
of management accounting. Currently even a common terminology is lacking. On the
other hand, there is a need to make the various proposed schemes homogenous for the
sake of transparency and comparability among the enterprises and the consistency with
national environmental accounting.

Structures – objectives and contents – of enterprise environmental accounting are
outlined in Figure 1, which shows the two main approaches:

(i) The so-called ecobalances describe most importantly the use of natural resources.
Physical accounts and input-output matrixes are used. The results are sometimes
shown by environmental performance indicators (FEEM 1995b; Bartolomeo
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et al. 1995), obtained by normalizing physical information according to economic
variables (e.g. revenue, value added) or to the environmental maximum carrying
capacity, which is, of course, very difficult to define (Marangoni 1994). Sometimes
environmental expenditure is also indicated (FEEM-ISTAT 1993).

(ii) The second approach is derived from conventional financial accounting and tries
to express environmental values in monetary terms. This requires a full integration
of the environmental values into the accounting system. The profit and loss
account should therefore show the so-called ‘green’ result, that is, an
environmentally adjusted result. Possible procedures are however poorly defined
and sometimes the integration is achieved employing separate accounts – satellite
and/or addenda to the main accounting schemes, where environmental values can
be shown (De Backer 1992). However, the links between ‘ecobalances’ and
‘environmental green accounting’, as shown in Figure 1, that should be given by
satellite accounts, remain uncertain and far from being widely accepted and used.

The pros and the cons of the two main options (ecobalances and environmental
accounting) outlined in Figure 1 are well known. The various possible ecobalances
present problems in the quantification of environmental values, which, moreover,
remain confined to physical values. It has been therefore argued that resource
accounting in physical terms simply avoids the problems of transforming resource
quantitiesinto monetary terms (Dasgupta et al. 1995). Meanwhile, environmental
accounting applied rigidly can produce results which are not always credible. First,
there are serious problems in monetarization. Second, joint costs and revenues are

 Figure 1. Enterprise Environmental Accounting Framework.
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difficult to allocate to ‘environmental/recreational’ cost/profit centres, even within
sophisticated management account systems. On the other hand, the integration of
physical and financial values represents the only possible way to assess to what level
profitability is environmentally sustainable and the real value of an enterprise’s assets.
Financial and economic analysis principles and methods are, however, flexible enough
to allow the consideration of environmental values, according to various degrees of
certitude and the specific needs of management and public control. A ‘progressive’
integration of ecobalances using satellite accounts into the financial accounts is part of
this process which can create, gradually, a consistent environmental accounting. More
specifically, traditional Net Profit/Loss can be transformed into Environmentally
adjusted Net Profit/Loss. This process could be conducted stepwise, initially including
the identification of environmental costs, then extended to resource accounting and to
imputed costs, and finally considering off-site and non-market costs and benefits. It is
rather interesting to note that the development from traditional to environmental green
accounting is similar to National Accounts with regard to the whole economy, and to
Cost-Benefit Analysis (CBA) with regard to investment analysis. In fact, Systems of
National Accounting (SNA) have been developed into Systems of integrated
Environment and Economic Accounting (SEEA), and CBA, initially based on market
prices, has been ‘extended’ to non-market environmental values.

A recent proposal by FEEM (1995a) underlines the striking similarities of
environmental accounting undertaken at the national and enterprise level. Bearing in
mind the distinction outlined in Section 1 at the national level, the following four
approaches (Gray 1993) to enterprise environmental accounting, ranging from ‘light’ to
‘dark green’ can be mentioned:

(i) Identification and reclassification of environmental recreational expenditures,
already present in traditional accounting. Separate records are kept of expenditures
undertaken for improvements (restoration and mitigation, stewardship, conservation,
etc.), paying environmental fines and taxes, meeting standards or coping with conflicts
promoted by green movements. This approach – strictly based on market values – only
calls for the adjustment of existing accounting systems in line with a ‘light green’
option. Of course the approach is helped by the creation of specific cost centres where
each type of environmental/recreational expenditure must be grouped. Allocation
criteria for joint costs have to be defined, bearing in mind that several environmental/
recreational services are produced jointly with marketable goods and services.

(ii) Making explicit hidden environmental liabilities/assets, such as future
expenses for restoration, to meet more stringent legislation or to prevent future
damage, as well as the imputed costs necessary to provide environmental/
recreational goods and services. This approach highlights possible losses (depletion
and/or degradation), but also gains (e.g. increased landscape beauty due to
afforestation), which have monetary value. The approach can require some use of
satellite accounts and/or addenda to traditional book keeping and end-year accounts. Of
course rapid and obvious depletion and degradation of natural assets (e.g. forest fires or
dramatic cases of pollution), being immediately expressed by market values, are
generally included in traditional accounts. In the meanwhile, less evident non-market
depletion (such as gradual lowering of water table) and the degradation of natural assets
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(e.g. water pollution) or the improvement of natural assets (e.g. a fallow year, green
manure production and the increase of forest growing stock) should be included in the
satellite accounts.

(iii) Addition of non-market values, such as natural stock depletion/degradation
shown by forest inventories extended to the quality of tree stands, biodiversity,
landscape impact, etc. Thus the elements of the Total Economic Value (TEV) of
environmental/recreational goods and services are taken into account. Measures can be
referred to the variation of consumers surplus resulting from valuation techniques such
as Travel Cost (TC) and Contingent Valuation (CV)1 . Satellite accounts become
essential. The physical and/or monetary information provided by satellite accounts is
attached to the accounting system mainly through addenda which supplement traditional
accounting without altering its structure. It is quite interesting to note that satellite
accounts and the various possible addenda can be to a certain extent assimilated to the
memorandum accounts foreseen by EU Directive IV n. 660/78, including risks,
obligations and warrants affecting the enterprise’s assets. Memorandum accounts are
therefore supplementary to balance sheets and should highlight items which do not
affect the traditional profit and loss account but are important for the overall impact and
image of the firm. This approach, though highly innovative, has the inherent advantage
of ensuring continuity of traditional accounting and the management information
system. However, it must be clear that managerial objectives are extended to include a
public view of land-based enterprises;

(iv) Full integration of environmental and financial data, where an integrated
information system aimed at complete environmental valuation of the enterprise is
set up according to a ‘strong’ sustainability view (Victor 1991). In practice, this calls
for a complete readjustment of accounting procedures and is the most radical, or ‘dark
green’, approach. However, approach (iii) can lead to the same results, whenever the
account is taken of natural capital depletion/degradation, along with environmental
damage, as well as benefits. Therefore this fourth approach has been rarely, if ever,
applied in its full extent and implications.

3 ENVIRONMENTAL ACCOUNTING: FROM INDIVIDUAL ENTERPRISES TO THE LAND-
   BASED BUSINESS SYSTEM

Individual forest enterprises and dairy-farms located in mountain areas of outstanding
natural beauty, mainly regional parks have attempted to apply environmental accounting
(Merlo 1996; Defrancesco et al. 1996). Especially in forestry it has been shown that the
stepwise scheme, once adapted, can be a useful instrument for various managerial and
policy purposes.

The conventional accounting results show the heavy financial losses of multipurpose
public forestry: recreation, conservation and timber production. However, the first
approach to environmental accounting based on the identification and reclassification
highlights that financial losses are caused mainly by recreation and conservation
activities – real expenditures which cannot be met by an adequate revenue. Timber
production alone can often achieve a balance between costs and revenues.

1 Of course, it must be accounted that CVM, at least theoretically, can estimate the whole TEV (use, option and existence values),
while TC can estimate only use values.
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The second approach referred to making explicit hidden environmental liabilities/
assets shows environmental values – positive and/or negative – neglected by traditional
accounting. These are, for example, gains associated with the increased volume of
growing stock, and liabilities from past afforestation, which created artificial stands
susceptible to collapse in case of natural hazards and pest attacks.

It is with the third approach to environmental accounting based on the inclusion of
non-market and/or off-site values – making use of the TEV concept, that the overall
economic picture of multipurpose forestry is fully represented, and changed,
highlighting its high social profit. In fact, the recreation and conservation benefits are
explicitly shown, therefore modifying the overall economic picture of forestry.
Unfortunately non-monetary benefits can only be measured through Travel Cost and
Contingent Valuation methods – requiring consumer surplus valuation which is rather
questionable according to the traditional economic wisdom.

The enterprise approach to environmental accounting fails, however, to show some
possible internalization of public benefits attached to multipurpose forestry and
agriculture. Rather significant is the case of recreational benefits ‘captured’ by other
enterprises, especially tourist and sport related businesses, strictly based on agriculture
and forestry so-called non-market benefits. Also revenue linked to landscape quality and
the local environment are not explicitly shown, although they are accounted for as
revenue of traditional market products as can be the case of appellation d’origine
agricultural products. It has been demonstrated that their market value allows
conservation of unique landscape as is often the case with mountainous less favoured
areas where agriculture can survive only thanks to quality products (Ferro et al. 1995).

The problem can, however, be solved, as attempted in this paper, through an
environmental accounting extended to all land-based businesses located in a certain
area, a sort of enterprise group accounting, able to highlight the flow of public benefits
and/or costs which go beyond individual enterprises. In other words, externalities (off-
site and/or non-market effects), particularly those owning a use value, can be
internalized at the area scale. This approach should, at the same time, avoid double
counting and emphasise the real contribution of the environment and the landscape to
the income of the area.

4 THE CASE OF CANSIGLIO

To illustrate environmental accounting enlarged to area scale, i.e. the system of land-
based local businesses, an application is reported with reference to Cansiglio, an area of
outstanding natural beauty, located in Veneto Region, North-Eastern Italian Alps. The
enterprise system under accounting is given by the following units:

 • the Regional Forest Enterprise producing timber, marketable recreation services
such as mushroom picking permits, guided visits, ‘green weeks’, rent from tourism
buildings and non-market services such as unpaid recreation and environmental
protection;
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 • four dairy farms producing ‘organic’ milk according to techniques approved by
National Organic Producers Associations, while fodder from meadows and
pastures are produced according to EU Reg. 2092/91 on ‘organic’ farming;

•  a milk processing co-operative producing ‘organic’ and appellation d’origine
cheese, sold both on the wholesale market outside the area and directly to
consumers inside the area – 21% of the total;

• tourism activities including two hotels, two restaurants (one of which run by the
milk-co-operative) and two ‘agritourisms’ run by two of the above farms;

•  sports activities including mountain bike hire (run from one of the agritourism
farm), a Golf Club and an environmentally friendly ski centre based on cross
country tracks and alpine skiing without artificial snow and/or snow chemical
treatment.

The above activities can be easily viewed as an ‘enterprise group’. This character is
stressed by the fact that 80% of the land is public (Region), local farmers own the co-
operative shares, last, but not least, the enterprises in the area are strongly income-
dependent by tourism activities, to the extent of almost 400,000 visits per year.

The values shown in the sequence of 1995 year end balance sheets and profit and loss
accounts (Tables 1 to 4) use the existing enterprises’ accounting systems re-classified
following the mandatory layout prescribed to private enterprises by EU Dir. 660/78 as
their basis. The year end enterprises’ accounts have been consolidated following EU
Dir. 349/83. Consolidation adjustments have been made in order to avoid double
counting errors2.

In particular, Table 1 gives the traditional profit and loss account and balance sheet
at enterprise level and the consolidated one. Tables 2, 3 and 4 modify and enlarge the
year end account according to the stepwise approach to environmental accounting
previously described, ranging from ‘light’ to ‘dark’ green.

(i) Conventional accounts. The first profit and loss account and balance sheet
(Table 1) refers simply to enterprises’ year end accounts. In the case of public forest,
valuations have been made of fixed assets with reference to the real market: values,
however, are rather conservative (almost half the market price) given the public property
status of all assets. Also farms year end accounts are based on simplified accounting and
prudential assets estimates. From the consolidated balance sheet one can see that total
assets (22 billion lire), mainly from forest stands (11 billion), buildings, meadows and
pastures (5 billion), produce a 6.5 billion revenue, mainly due to cheese and timber
production and tourism-based services. The operating loss is equal to 297 million
resulting from the Forest Enterprise and the milk co-operative operating losses that are
not balanced by the positive results of dairy farming and tourism. The pre-taxes result

3 Consolidated year end account has been obtained in two steps: (i) summing up enterprises’ year end accounts, (ii) adjusting the
sum in order to avoid overestimation of revenue, cost, assets and liabilities at consolidated level. Overestimation is due to
double-counting of transfers of goods , services or money among enterprises of the same group, simply summing up the year
end accounts. For example, milk produced by farms (706 million, included into farm revenue) and transformed by co-operative
(706 million included into co-operative processing costs), must be considered as an intermediate product at group level. Its
value must be subtracted from the sum both of consolidated revenue and of consolidated expenses. Similarly, the infra-group
rents ( 91 million) have been subtracted from both total cost of production and total revenue. Following the same path, after
summing up enterprises’ balance sheets, have been subtracted: (i) the co-operative amounts due to affiliated farmers for milk
payments (164 million) and the same amount from (farmer’) receivables; (ii) the farms’ shares of co-operative subscribed capital
from fixed financial assets (29 million) and the total subscribed capital unpaid (89 million). The positive difference between
such two values (60 millions) is accounted as consolidation reserve, according to EU Reg. on consolidation.
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is negative (490 million), because the financial costs are not fully compensated by the
increased value of fixed assets – growing stock and estate value. It is interesting to note
that while the pre-taxes loss is caused by the Forest Enterprise, however, it is covered
by what so-called compensations, i.e. various contributions coming mainly from the
Region (600 million), justified on the grounds that the forest provides a large amount of
free public services contributing to people’s welfare. EU Reg. 2078/92 payments to
organic farms (78 million) have been similarly added to the pre-taxes results, improving
the farmers’ income. It must be remarked, however, that the profit and loss account of
Table 1, does not allow a clear distinction between the traditional activities (timber and
dairy production) and the recreational environmental services. Nevertheless, these now
typify the Cansiglio area and its economy.

(ii) Identification and reclassification of environmental and recreational
expenditures. The following profit and loss account (balance sheet unchanged) shown
in Table 2, refers to the first approach to environmental accounting as a starting point,
where the traditional activity is separated from recreation and environmental Functions.
It should be noted that the approach does not require new values external to the existing
accounting system, being merely based on a new aggregation of expenditures and
revenue able to distinguish the two main different activities. This problem regards
mainly the Forest Enterprise, which does not fully distinguish the labour costs
connected with environmental maintenance and the provision of recreational facilities
from those directly connected to timber production. Labour costs have been allocated to
ordinary activity and to recreation/environmental one adopting the relative contribution
to revenue criterion. Tourism activities of both farms and the milk-processing co-
operative are accounted separately, so, allocation criteria are needed only for overheads.
This approach requires, or at least is helped by, a revision of the accounting system
toward management accounting (Jöbstl 1995). As a result of this approach, it is possible
to separate the heavy operating losses of the Forest Enterprise due to recreation and
environmental activities (536 million) from timber production which presents a positive
result, if the increased value of ‘cuttable’ growing stock is taken into account. The profit
and loss account also shows that the negative result of recreational-environmental
activities is balanced by public compensation. In fact, sales of environmental goods and
services remain sporadic and scarce. The year end accounts clearly indicate the need for
new environmentally oriented marketing strategies.

The farms positive operating results of ordinary activities are also separated from
recreation. In the case of the milk processing co-operative, the ordinary activity (milk
processing) is negative (-288 million) due to the high price of milk paid to affiliated
farmers. This loss, however, is balanced by the results of a shop-restaurant, selling
traditional dairy products (268 million). The overall result, as demanded by the co-
operatives’ statute, is therefore nil. This means that the operating result from the shop-
restaurant has been included in the milk price. Remarkably, however, the price of milk
paid to farmers is 38% higher than the market average. This milk price differential,
together with EU Reg. 2078/92 aids, effectively contribute to farmers’ income. Actually,
they allow the continuation of farming in the Cansiglio area, assuring an average income
of 18.5 million per farmer, almost comparable to non-agriculture income according to
EU definition (EU Dir. 159/72 and Reg. 797/85).
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DETAILS OF FOREST ENTERPRISE: Forest

Revenue from recreation and environment 145

Rent and concessions from tourism buildings 103

Mushroom picking permits 17

Guided visits and green weeks 26

Expenditure from recreation and environment 659

Wages, salaries, social security costs 133

Depreciation 10

Row materials and services 419

Other cost
97

Services and other cost expenditures allocation
 to rec. and envir.:

Landscape maintenance/improvements 138

Road and hydrological works maintenance /
improvements 31

Tourism buildings maintenance/improvements 113

Protection forest maintenance/improvements 142

Production forest maintenance/improvements 91

Table 2. (continued) Approach 1: Revenue/costs from ordinary operating activity separated from
recreation and environment (Millions lire; 1 ECU=1900 Lire).
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Assets Consolidated

A) Subscribed capital unpaid 0

B) Formation expenses

C) Fixed assets 19724

of which: §§ Landscape values from
Cansiglio cheese 6

§§ C) Hidden fixed assets 145

§§ Golf fixed assets value adjustment
from ‘normal’ depreciation 75

§§ Non marketable growing stock increase 70

D) Current assets 2683

E) Prepayments and accrued income 59

TOTAL ASSETS (sum A to E and §§C) 22611

Liabilities

A) Capital and reserves 15825

of which: § Net profit/loss adjusted for
hidden environmental values 323

B) Provision for liabilities and charges 3

§§ B) Provision for risk artificial stands 180

C) Provision for pension and similar
 obligations 376

D) Creditors 6141

E) Accruals and deferred income 86

TOTAL LIABILITIES
(sum A to E and §§B) 22611

Table 3. (continued)  Approach 2: Hidden environmental values (marked with §§) (Millions Lire;
1ECU=1900 Lire).
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Profit and Loss Account (Consolidated)

 A1) Revenue from operating ordinary activity 3240
 B1)  Expenditure from operating ordinary activity 3422
 OPERATING RESULT FROM ORDINARY ACTIVITY -182

 A2) Revenue from recreation and environment 3240
 B2) Expenditure from recreation and environment 3354
 OPERATING RESULT FROM RECREATION AND ENV. -115

 OPERATING RESULT -297

 PROFIT/LOSS PRE TAXES/COMPENSATIONS -490

 Compensation 678

 PROFIT OR LOSS FOR THE YEAR 187

 §§ Hidden environmental profit 136

 §§ PROFIT/LOSS ADJUSTED FOR HIDDEN
 ENVIRONMENTAL VALUES 323

ADDENDA

 Social profit and loss account

 §§ Recreation 1329
 §§ Mushroom picking without permits 101
 §§ Protection 320
 less:  Compensation 678
 NON-MARKET BENEFITS NET OF COMPENSATION 1072

 §§ NET PROFIT/LOSS FOR THE YEAR ADJUSTED FOR
 NON-MARKET ENVIRONMENTAL BENEFITS 1396

Table 4. (continued) Linkage of financial accounting to environmental values through addenda
(Millions Lire).
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(iii) Making explicit hidden environmental liabilities/assets. Table 3 shows hidden
environmental values – specifically shadowed and marked with §§. An environmental
adjusted profit is obtained equal to 323 million at group level. Various hidden
environmental revenues have been considered, or highlighted, when already included in
financial accounting: a) the non-marketable growing stock increase (prudentially
valued), which has been added to the forest balance sheet as hidden fixed assets; b)
hidden landscape revenue from Cansiglio cheese has been highlighted in the milk co-
operative profit and loss account (123 million). In fact, the appellation d’origine
Cansiglio cheese is sold at higher prices than similar cheeses. The price differential can
be attributed both to product quality and to consumers’willingness to pay for the product
image, therefore internalizing landscape quality3 . Furthermore, it can be noted that the
present value of this ‘hidden landscape revenue’ (2% rate of discount) is equal to 6.2
billion. Therefore, a substantial part of the assets, as indicated in the financial balance
sheet, could be attributed to ‘active’ dairy farming; c) again, ‘hidden landscape revenue’
can be found in the Golf Club membership fees. In fact, the higher yearly fees (75
million) paid by members to balance an accelerated depreciation of fixed assets, can be
considered as internalized recreation consumer surplus. Of course the same value has
been accounted in the balance sheet as hidden fixed asset, being an adjustment of a
‘normal’ depreciation rate, with respect to tenancy’s life.

The above environmental values are all positive. Rather interesting are the negative
adjustments necessary to show the risks affecting existing artificial stands of spruce,
which are liable to disease in plantation forestry, lacking biodiversity and natural
protection. The artificial stand risk, shown in the profit and loss account as an hidden
annual depreciation4 , should be covered by a specific provision to be incorporated as a
liability in the balance sheet. This provision should be used in case of actual collapse of
the artificial stands. However, the risk is also covered by annual management
expenditures aimed at improvement of the artificial stands through planting of
indigenous broad-leaved species, such as beech. The growing stock increase imposed by
management rules can also be seen as a concrete realization of a provision against this
risk. It is interesting that this environmental accounting is supported by what can be seen
as an old established satellite account, namely the forest inventory, which refers not only
to stands’ quantity but also quality.

(iv) Addition of non-market values. Table 3 takes into account enterprises’ assets/
liabilities and products that have a market or can be easily expressed in market values.
Meanwhile, Table 4 highlights non-market values, typically public goods. Therefore, the
year end accounts assume a full public connotation open to welfare considerations. This
means an enlargement of the balance sheet through shadowed addenda where natural
resources received from society are indicated. These items are not quantified in
monetary terms, but only physically according to the satellite accounts logic. Another

3 The appellation d’origine Cansiglio organic cheese is sold at 1,300 £/kg more than similar products (246 million in total). One
half of this differential can be assigned to environmental quality.

 4  Artificial stand risk depreciation covers 300 ha of artificial spruce stand, even aged 50 years old. Similar stands (ha 200) were
attacked years ago by an insect (Cephalcia Harvensis), making early felling necessary with a loss per ha of 3 million lire, early
cut and plantation of mixed forest. The probability of this occurrence within the next 20 years has been estimated at 20%,
meaning that the risk depreciation amounts to 1%, so that the annual quota for 300 ha amounts to 3*0.01*300=9 millions.
Although not applied the risk depreciation can express the yearly risk insurance premium to existing stands due to the lack of
biodiversity and natural protection.
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addendum integrates the profit and loss account. It represents an adjusted (or enlarged)
profit, able to account for the non-market and off-site flows of services, i.e. the TEV.
The operation seems acceptable to the extent that recreation and conservation increment
social welfare, i.e. constitute a flow of utilities recorded in the same span covered by the
profit and loss account. It should be noticed however that the net social profit is based
on welfare estimation and derives from consumer surplus measures – obtained from TC
and CVM. This flow of benefits is considered net of compensations, taken as an
indemnity for the expenditures met to provide public goods and services5 . This means
that public compensations are omitted from the environmental adjusted profit reported
in Table 4 equal to around 1.4 billion lire, taken as an intrinsic component of the social
welfare function. Registration of this value in the profit and loss account of the Forest
Enterprise, although as an addendum, can cause perplexities at least as far as the amount
is concerned. It seems, however, very important to include it in order to show how the
increased flow of services (annual welfare) contributes to society’capital, which in the
end constitutes human capital. Some authors tend to argue that only welfare variations
matter (Linddal 1995). Adger and Whitby (1993) propose to modify the British
agricultural product by adding the value of carbon fixation and non-market services
flows while deducting defensive expenditures. The arguments therefore are about the
consideration of total flows or the limitation to variation. Apart from the arguments
having a certain rationale at the nation-wide level and for services provided by natural
resources as such, it must be remarked that in the specific case outlined in Table 4,
inclusion of total yearly public benefits seems acceptable, because they correspond not
only to the resources but to the environmental/recreational services which would be
jeopardized by lack of landscape management – farming and forestry. Meanwhile,
variation of stocks necessary to provide these services should be reported as assets
variation in the balance sheets.

At the area scale, non-market benefits from recreation (1.3 billion) are obtained by
subtracting the income already internalized by tourism and land-based enterprises (0.6
billion) from non-market benefit derived from consumers surplus measures (1.9 billion).
In particular, non-market use-values from recreation have been monitored since 1975
using TC and CV methods and quantified in 1.9 billion – 5000 lire per visit on average.
Prudentially, the portion of these benefits captured by farms and tourism enterprises has
been obtained by summing the operating results of tourism-based activities and the
hidden recreation revenue of the golf course to the hidden land-based revenue from
Cansiglio cheese. The balance between the estimated benefits from recreation and those
already captured by the market is equal to 3400 lire per visit. This amount could be, at
least partially, transformed into a market value e.g. by measures, such as car parking
tickets, able to capture consumers’ surplus without altering the existing property rights.

This valuation has been possible thanks to the area-scale approach to environmental
accounting. Its main advantage is certainly to show how landscape and recreational non-
market benefits produced by certain enterprises have been, or could be, captured by
others. In other words, the approach has highlighted how forestry and agriculture
produce benefits that the consumers, at least partially, pay to other landscape-based
enterprises – namely the tourism activities.

5 This implies a double entry of compensations in the profit and loss account: firstly is a revenue increasing enterprise’s financial
profit for the year, secondly as a society’s expenditures to be deducted from the total value of recreational-environmental
services (a sort of clearing transaction).
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5 FINAL COMMENTS AND CONCLUSIONS

A number of comments concerning the economic, managerial and political issues may
be drawn from the analysis and the tentative applications. At the economic level, it can
be remarked that:

• environmental accounting allows internalization in the balance sheet of various
near-market and non-market values connected with forestry and agriculture;

• such internalization may be achieved stepwise by producing sequential balance
sheets and profit and loss accounts, starting from ‘light’ to ‘dark green’ options;

• options, however, can be separated allowing a clear demarcation between financial
and environmental accounting, addenda to balance sheet and profit and loss
account can be used to make clear differences, while satellite accounts can provide
the necessary information;

• in any case, the various possible steps should reflect the growing emphasis on
environmental and social values connected with forestry and agriculture, making
it possible to account for use, option and non-use values, the so-called TEV;

• in the most advanced steps of environmental accounting, assets borrowed from
society and services provided to society can be highlighted within the logic of the
most traditional financial accounting;

• with specific reference to the Cansiglio area the consolidated approach allows to
capture and show the flows of benefits which go beyond individual enterprises in
monetary terms; an economic rationale is therefore found for the local
compensation of environmental and land-based benefits.

At the management level:

• a functioning environmental accounting could allow a comprehensive analysis of
the various aspects inherent to multipurpose forestry and agriculture and the
related management objectives;

• financial ratios, cost-centres profitability and environmental indicators can be
jointly developed, according to the same logic, allowing the appropriate scrutiny
of forestry and agriculture; also multicriterial optimization models can be better
supported;

• complete listing of forest and agriculture outputs within the profit and loss account
opens up an opportunity to explore the potential markets for near market or non-
market outputs;

• the overall marketing strategy of forestry and agriculture enterprises can therefore
be re-examined, suggesting the best measures to achieve remuneration and/or
compensations of all forest and farming land-based benefits;

• amongst such measures, appropriate means to capture consumer surpluses
(environmental and other land-based products development) can also be devised,
in order to take full advantage of ‘green consumerism’;

• the management of parks and protected areas whose governing bodies consist of
local authorities, amenities societies and various environmental pressure groups
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can be better informed on the conflicting objectives of different enterprises and
actors, in order to find compromise solutions.

At the political and administrative level, environmental accounting

• can improve the public control of forestry and agriculture and help technical
assistance to multipurpose landscape management;

• facilitates the definition of compensations, grants, and incentives such as those
foreseen by EU Regulations 2080/92 and 2078/92, in addition local compensation
amongst the various enterprises can be better informed and regulated;

• can provide substantial support to the application of appellation d’origine, the
various quality labels, including eco-label and stewardship certifications;

• can help define option and non-use values, suggesting regulations and incentives
for those land-based services lacking potential markets and direct remuneration
from the consumers;

• can contribute to better informed definition and application of environmental
policies, especially through the consolidation of the different year end accounts of
all enterprises and activities operating in a certain area or region. Compared to
individual enterprise application, the present area-scale approach has the main
advantage to quantify the environmental-recreational non-market benefits
produced by an enterprise that have been, or could be, captured by another one.
This quantification facilitates the definition of compensation among the local
enterprises and actors, according to the well known ‘subsidiarity principle,  applied
to its lowest possible level.

Finally it should be remarked that boundaries between financial and environmental
accounting, individual enterprise and area levels, cannot be strictly defined. They
overlap and have to be seen as continuous rather than discrete categories. Incidentally,
some environmental issues have always been incorporated to a certain extent in
financial accounting. This development from financial to environmental accounting can
therefore be seen, and better accepted, according to steps which acknowledge the
private or public status and the objectives of different enterprises. Institutional issues
and the state of property rights also contribute to defining boundaries and steps. The real
world development is such that environmental off-site and non-market outputs and even
traditional inputs to forestry and agriculture, like stewardship, are now becoming market
outputs as far as payments are made, or can be made, by consumers and various other
private, public or quasi-public bodies. Accounting, broadly speaking, has the task of
registering, of promoting and of supporting this process.
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Traditional profit and loss account

(A) Revenue

(B) Cost of production

Operating result (A-B)

.Financial results

.Extraordinary profit or loss

PROFIT OR LOSS FOR THE YEAR

Ordinary Activity

(A1) Revenue from ordinary activity

(B1) Cost from ordinary activity

Operating result from ordinary activity (A1-
B1)

Recreation and Environment

(A2) Revenue from recreation and environ.

(B2) Cost from recreation and environ.

Operating result from recreation and
environment  (A2-B2)

Operating result

(A-B) = (A1-B1) + (A2-B2)

Financial results

Extraordinary profit or loss

PROFIT OR LOSS FOR THE YEAR

Appendixes

Approach 1: Revenues/costs from ordinary activity separated from recreation and
environment
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Approach 2: Hidden Environmental Values

Balance Sheet

Profit and loss account

ASSETS LIABILITIES

B) Fixed Assets

Hidden Environmental
Fixed Assets

Of which: Non marketable
growing stock increase

A) Capital and Reserves

Of which: Net profit/loss
adjusted for hidden
environmental values

B) Provision for liabilities
and charges

Of which: Provision for
risk artificial stand

TOTAL ASSETS TOTAL LIABILITIES

Ordinary Activity

(A1) Revenue

(B1) Cost of production

Operating result (A1-B1)

Recreation and environment

(A2) Revenue

(B2) Cost of production

Operating result (A2-B2)

Total Operating Result

(A1-B1) + (A2-B2)

PROFIT/LOSS for the year

Hidden Environmental Values

Benefits                Costs

Hidden Environmental Values

Profit/Loss adjusted for
hidden environmental values
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Approach 3: Linkage of financial accounting to environmental values

Balance Sheet

TOTAL ASSETS TOTAL LIABILITIES

Profit and loss account

ADDENDUM

SOCIAL ASSETS
Protection forest

Wildlife (n. of
species/quantity)

Game (n. of head)

SOCIAL LIABILITIES
Net income/loss adjusted for
non-market environmental
values

Environmental debts toward
society (protection forest,
wildlife etc.)

PROFIT/LOSS FOR THE YEAR

Profit/loss adjusted for hidden
environmental values

Recreation, free mushroom
picking

Compensation (-)

Net non-market benefits

ADDENDUM
Net profit/loss adjusted
for non-market env.
benefits
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In most European countries, agriculture and forestry are seen as integrative parts of the
rural areas and the bond between them is of great importance in many regions.
Nevertheless, it would be inappropriate to consider them similar regarding their socio-
economic values. In comparison to agriculture, forestry and in particular small scale
forestry is very complex and not at all homogenous concerning the management
objectives: emphasis on economical, social or ecological values, the owners' attitude
towards his/her property and the irregular intervals of income.

Keywords: family forestry, qualitative social research, socio-economic values

1 BASIC INFORMATION ABOUT THE CEPF

The Confederation of European Forest Owners was founded in 1994 as a successor
organisation to the CCPF (Comité Central des Propriétaires Forestiers) which was
established in 1961.

At present, the CEPF brings together forest owner organisations from 13 EU member
states (Austria, Belgium, Denmark, Finland, France, Germany, Great Britain, Greece,
Ireland, Luxembourg, Netherlands, Portugal and Spain) and 5 countries outside the EU
(Czech Republic, Hungary, Lithuania, Norway and Switzerland). CEPF policy serves
the interests of approximately 12 million forest owners who own 65% of the forest area
within the EU.

The task of the Confederation of European Forest Owners is to represent the interests
of forest owners in Europe orientated to the private sector vis-à-vis the institutions of the
EU. Recently, there has been an increasing interest to bring the views of European forest
owners to the global forestry policy process (e.g. COFOR-FAO, IFF-UN). The CEPF
formulates a common forestry policy strategy of the national member organisations with
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the aim of achieving a balance, on a socially responsible basis, between the interests of
the forest owners on the one hand and the social demands on forests on the other.

2 STRUCTURE AND FUTURE DEVELOPMENT OF FOREST OWNERSHIP IN EUROPE

In Europe, approximately 80% of the forest holdings are between 2 and 20 ha, another
16% between 20 and 50 ha. There are also some significant differences between the
different parts of Europe. In the north and south of Europe there is a rather even
distribution on the different size categories whereas in the mid-Europe (including
France), there is a peak in the category of 2 to 5 ha.

Unofficially the category between 2 and 50 ha is often defined and described as farm
forestry, or nowadays family forestry if the bond to agriculture does not exist any longer
(unofficially because in most European countries there is no exact definition for farm
forestry) (Hyttinen and Kallio 1998).

Who are the owners of these small scale forest holdings and what are their aims? It
is possible to approach this question from the viewpoint of qualitative social research.
Judmann (1998) describes six different types of forest owners, including the following
four:

   Wood sellers: The majority of these forest owners draw their main income from
agriculture. Forestry is understood in the classical way with the emphasis on wood
selling. Due to the common agricultural policy (CAP) of the EU and its negative
impacts on family owned agricultural holdings, the share of wood sellers will
decrease in the future.

   Self-reliants: Activities in agriculture serve as a second occupation. Forestry is
equally understood in the classical way with an emphasis on self-reliance for
household and hobbies.

   Landowners: Forests are seen as assets and property. Active forestry is less
important than the joy of possessing a forest, the personal knowledge about the
forest, the forest as a guarantee against hard and poor times and the wish to pass
on the forest to the next generation. Only few members of this group are farmers,
most of them live in an urban environment.

   Forest owner for recreation: The forest is almost exclusively used for the own
recreation and leisure activities. Wood selling is generally refused. Self-reliance
with wood is not very common. The main reasons for forest property are seen in
the special suitability and low costs for recreation. An above-average part of this
group are classical "urban" forest owners.

Although Judmann defined these categories in a comparative study of small scale forest
holdings between Baden-Würrtemberg, Germany and Pennsylvania, the United States,
these types of forest owners can surely be found in any European country in varying
percentages.
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Bringing the qualitative social evaluations together with some figures in EUROSTAT
(Forestry statistics 1992-1996) leads to the conclusion that about 7% of European forest
holdings (excluding the ones over 50 ha) fit the conditions for farm forestry as they are
still linked to agriculture. This figure does not at all reflect the great regional importance
of farm forestry e.g. in Austria, Finland, Germany, Italy, Portugal, Sweden, to name but
a few. In these regions, farm forestry has very long traditions and is an indisputable part
of the economical, social and ecological balance of the rural areas. The remaining 93%
of small scale forest holdings can be described as practising family forestry which arises
from the roots of farm forestry.

The impact the common agricultural policy had in the recent past on family owned
farms leads to the assumption that in the next few years the number of farm forests with
a bond to agriculture is going to decrease. There will be a transition to family forestry.
However, the spirit and the attitude of the former farm forest owner to manage the forest
will adapt slowly to the changed external conditions.

3 DIVERSITY IN EUROPEAN FORESTRY AND A VIEW ON SOCIO-ECONOMIC VALUES

For a holistic picture of European forestry, it must be taken into account that apart from
a variety of forest owners, European forests are characterised by a diversity of climatic,
soil and relief conditions. Due to the natural prerequisites, a wide range of forest types,
and equally of forest management, can be found. In the north of Europe, the economical
function of the forest is more important, whereas in the south the environmental function
has a higher impact on the management. In the north it is mainly the wood production
and in small amounts non-wood products which account for the income. In the south,
however, non-wood products play an essential role in the income of the small forest
owner. Each country, and sometimes even single regions, have their own history of
forest management which includes the multifunctional aspects in different extents. Does
this variety and diversity stand in contradiction to the harmonisation and standardisation
of the monitoring of the economic performance of farm forestry enterprises?

The socio-economic values of farm/family forestry vary with the respective
viewpoint. The public values the forests by the free acess to them and the guarantee to
enjoy the non-market benefits. It does not cause them any costs and they do not get any
revenues, beside the unique (100%) profit of fresh air, clear water, natural music and
pleasant smell of trees.

The forest owner knows about this social responsibility of his/her property. To fulfil
the demands of the public and for his/her own benefit the forest owner invests in his/her
forests might it be for economical, social or ecological reasons. The unique advantage
of these investments in small scale forest holdings is that the labour is carried out by the
forest owner and his/her family. If he/she had to pay others for this work there would be
no profitability at all.
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4 SOCIO-ECONOMIC DATA COLLECTING

First, one should keep in mind that forestry generates no regular income for any of the
mentioned size categories (2-50 ha). Forest management takes place at shorter and
longer intervals depending on the forest owner’s needs. This entrepreneurial liberty is
the backbone of the variety and diversity in European forestry.

With the basic information of the first two MOSEFA workshops, a little survey on
CEPF members associations to learn about their attitudes to socio-economic data
collecting was carried out. The survey is surely inappropriate concerning statistical
reliability but it serves well as another proof of diversity in European forest ownership
and forestry.

The reactions of the survey can be assigned to three different categories:

The Experienced: Those forest owner associations who have experience in
collecting socio-economic data mostly appreciate the provided information on
local and regional level. The main advantage of these statistics is seen in the
comparative results of profitability between agriculture and forestry. However, it
would be too speculative to deduce from these results that a small scale forest
owner changes his/her management in order to increase his/her profit. For farm
forest holdings bigger than 50 ha this might be totally different.

The Unexperienced: Collecting socio-economic data has only recently found its
way to the practical application for these forest owner associations and the
individual forest owner. The experiences are from the scientific level and the forest
owner has not yet been able to discover the advantages or disadvantages of these
statistical surveys. Generally, this group is open-minded for further developments
under the precondition that the results are to their benefit.

The Indifferents: This category of forest owners has, on the one hand, no explicit
likes or dislikes to a statistical survey. On the other hand, they do not see any need
for them as the economical side of forestry has less importance for them.

Some essential points have been stated unanimously by all three categories. Firstly, the
benefit of socio-economic data collecting is seen in the frame of local, regional and
national level. To establish a network on the European level is considered very sceptical
and inappropriate, as international comparative statistics are of no explicit interest for
the individual forest owner. As mentioned earlier, farm forestry has very regional
aspects and forest owners have different attitudes towards their property. Therefore the
principle of subsidiarity as outlined in the Forestry Strategy of the European
Commission should be fully respected (Communication from the Commisssion,
COM(1998) 649 final, 18.11.1998, II.1).

Secondly, on national/regional level the preconditions for a voluntary contribution
from forest owners' side to the establishment of socio-economic data networks are
anonymity, excluding of data misuse and an adequate compensation for the additional
work. There also should be a legal binding declaration that none of these figures will be
used as a base for taxation or any other additional financial regulations.
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5 CONCLUSION

Within the EU, collecting socio-economic data varies greatly. Some EU member states
have for a long time carried out surveys on socio-economic data, while others are not
aware of their possible advantages or disadvantages. In these countries, forest owners
and research should make an effort to develop a data system which reflects the socio-
economic characteristics of forest management in the respective country.

The most difficult problem will be to get representative data which reflects the variety
of small scale forest holdings. Using calculation models instead of extensive costly
surveys could be a possible solution.

Yet there are so many more aspects to take into consideration e.g. the value of non-
market benefits. How can this be respected in national surveys? What is the information
quality for the forest owner at the end?

Two questions to be asked concerning the Guidelines are:

• How can the complexity of forest management in Europe be reflected?
• What is the objective by providing these data?

The individual characteristics of farm/family forestry in the different regions in Europe
should be valued and respect and kept in mind that the small-scale forest owners do not
base their decisions necessarily only on data and the results of socio-economic surveys.
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ABSTRACT

In 1996, the private forest owners’ federations from Denmark, Finland, Norway and
Sweden opened a lobbying office, the Bureau of Nordic Family Forestry, in Brussels.
The main objective of this office is to inform the European Union institutions of the
interests of the small-scale forest owners. In the Nordic countries, forestry is seen as an
independent, self-financing and income-generating sector. This means that instead of
monitoring only costs, it should be possible to monitor the holistic concept of
economically, ecologically, socially and culturally sustainable forest management and its
profitability. In the future, the biggest challenge for the forestry sector will be to fight
against the climate change. An integral approach to consider the forests as a sink of CO2
is therefore needed.

Keywords: family forestry, sustainable forest management, profitability

1 BACKGROUND OF THE BUREAU OF NORDIC FAMILY FORESTRY

The private forest owners federations from Finland, Norway and Sweden started their
co-operation on the Nordic level as early as in 1946. An organisation of the Nordic
forest owners was created and Denmark joined this organisation later. After the latest
enlargement of the European union, when Finland, Sweden and Austria became
Member States of the EU, the importance of the forestry sector and the interest in forests
grew in the EU. This is why, in autumn 1996, the Nordic countries opened their small
lobbying office, the Bureau of Nordic Family Forestry, in Brussels. These four Nordic
countries are all also members of the European Forest Owners Federation, the CEPF.
However, as forestry is of great importance to the Nordic countries, they decided also
to open an office of their own in Brussels, working closely together with the CEPF.
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The duties of the Nordic forest owners’ office include informing the various EU
institutions of the concept of family forestry, lobbying the interests of the small-scale
forest owners, and most importantly, being the ears and the eyes of the home
organisations. Despite the fact that the EU has no forestry policy, a number of actors in
Brussels influence the sector directly or indirectly. There are various Directorate
Generals within the European Commission that deal with forestry sector issues, such as
DG VI for agriculture, DG III for industry, DG XI for environment or DG XII for
research. The office as the representative of the private forest owners tries to lobby for
an integral approach for this sector. It is essential that there is good co-operation and co-
ordination inside the Commission.

The Nordic Family Forestry office also co-operates with other European interest
organisations such as CEPI, Confederation of European Paper Industries and CEI-Bois,
European Confederation of Woodworking Industries. WWF and other environmental
NGOs are also active in forestry questions at the EU level and the office aims to have a
good working relation with them.

2 FORESTRY IN THE NORDIC COUNTRIES

Forestry in the Nordic countries, or at least in Finland, Norway and Sweden, has many
similarities, as these countries are operating mainly within the boreal zone and their
forestry production is based almost exclusively on a few domestic tree species. In
Norway, 80% of forest land is privately owned, in Finland two thirds and in Sweden a
half. As privately owned land is generally more productive, family forestry is
responsible for close to 75% of all timber production in the Nordic countries. This
means that family forestry is the backbone of the Nordic forest industry. Although the
climactic conditions in Denmark are more favourable for forestry than in the other three
Nordic countries, forestry does not play such an important role in Denmark.

Historically, farm forestry has been very important in the Nordic countries. There has,
however, been a clear reduction in the proportion of privately owned forest land
managed in conjunction with farming during the last years. Nowadays it may be
preferable to talk about family forestry to illustrate the specific characteristics of
families owning the forests generation after generation.

Transferring the agricultural model for producers associations to forestry has been
successful. Strong central organisations have facilitated this development. Therefore,
also these existing associations’ structure might be helpful in building accounting
networks for monitoring.

3 PROFITABILITY OF SUSTAINABLE FOREST MANAGEMENT

European forests vary greatly in ecological terms. This is why we do not have a
European forest policy in the European Union as it is difficult to create common
guidelines for an accounting network suitable for all the European countries. Conditions
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in southern Europe are very different from the northern conditions. Also the economic
importance of the forestry sector varies a lot within Europe.

In various European countries, monitoring the socio-economic conditions of forests
is closely linked with agriculture. This means monitoring costs mainly. In the Nordic
countries, however, we see forestry as an independent, self-financing and income-
generating sector. This also means that forestry has to remain an independent sector
from agriculture. Instead of monitoring costs, we should be able to monitor the holistic
concept of economically, ecologically, socially and culturally sustainable forest
management and its profitability.

The common European agricultural policy is based on heavy subsidies to farmers to
compensate for bad weather conditions or low market prices. This no longer stimulates
European farmers to cultivate their land. Nowadays it is more important to know how
and when to fill in the right form to get as much money in subsidies as possible. Do we
want forestry to go in the same direction? At least in the Nordic countries we think that
the sustainable forest management (SFM) should not be maintained in Europe through
subsidies or grants, but through real profitability.

In SFM, the role of a well-functioning competitive timber markets is essential to
make the forest owners reinvest in forestry and to advance efficient forest resource use
and processing. In the Nordic countries, the wood prices are higher than in the rest of
Europe. This is because about 15 to 20% of stumpage income is reinvested in forestry
to guarantee the sustainable use of these forests. This means that the wood price, the
sustainable stumpage price, is in a very close relation to SFM. Without the economic use
of forests it will be impossible to take care of the other important functions European
forestry has. We can say that profitable forestry and thus the forest-based industries are
also a vital basis for sustainability.

In order to have well-functioning timber markets, it is important for the forest owners
also to have good a knowledge of the market situation and actual prices when they want
to sell timber. In the Nordic countries, there are already at the moment various ways of
collecting and analysing data. The profitability networks have long-term data on the
evaluation of profitability that can also be useful to stimulate the development of SFM.

4 FUTURE CHALLENGES

The world is changing, even the climate is changing. Some scientists say that the globe
can only survive another 30 years before a major ecological disaster. Justified and
unjustified pressure from environmental organisations is getting stronger. Furthermore,
during this decade the notion of sustainable forest management has been introduced to
European forestry. Forestry and the forest industry have become more important to the
European Union after the last enlargement. New Community documents, such as the EU
forestry strategy and the Agenda 2000 package, influence the forest owners actions.

All these changes and predictions mean that European private forest owners are
facing many new challenges and that these changes are influencing their socio-
economic situation. New data is needed, for instance, on ecological and biodiversity
values of forests and their valuation in money terms.
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The private forestry sector has already responded to some of the challenges or at least
the process of meeting these challenges has begun. The European private forestry sector
has created, for instance, a forest certification system which is suited to the specific
conditions of small-scale forestry, namely the Pan-European Forest Certification
System, the PEFC. Forest certification should be cost-effective. That is why the socio-
economic aspects of forestry are included in the PEFC.

The biggest challenge of the next century for the whole globe will be to fight against
the climate change. In Rio de Janeiro in 1992, a UN Framework Convention on Climate
Change was signed to combat climate change. The objective is to stabilise greenhouse
gas concentrations in the atmosphere.

We all know that forestry merits a great deal of attention in this process. A holistic
approach to consider the forests as a sink of CO2 does not yet exist. At the moment the
so-called Kyoto Protocol, which is an addition to the Framework Convention, does not
discuss the important role forests play concretely enough. It does not recognise the
forest products as a long-term sink of carbon.

However, the socio-economic situation of a forest owner remains unclear. Who owns
the carbon in the forest? How will the forest owner be credited for the sustainable
carbon management he does at the same time as he does the sustainable forest
management?

5 CONCLUDING REMARKS

There are different ways of collecting and analysing data not only in the Nordic
countries but also all around our continent. There is a lot of available information
already at the moment. Is this information used and analysed effectively enough?

Many forest policy and research discussions lately, at least in Finland, have
concentrated too much on the ecological side of the SFM. Forest ecology has been
studied for hundreds of years. The real problems, however, lie elsewhere. There is a link
to be made here with the socio-economic aspects of SFM. More and more people are
moving away from rural areas because they can no longer earn their living in the
countryside. Forestry has traditionally been a very important source of employment in
the rural areas and it should continue to be so, also in the future. The socio-economic
aspects of SFM must therefore be better integrated in the future. 12 million private
family forest owners in Europe are dependent on their profitable forestry – in the Nordic
countries to a greater extent than in other European countries.

It might be a too big a challenge for the political decision-makers to reach consensus
over common accountancy networks on the European level. There are, however, other
ways of collaborating in the future, for instance, on an academic level. Many interesting
comparisons can be made based on the data and analysis different countries make on a
national level.

The research work done under the MOSEFA-project with creating guidelines for
monitoring the socio-economic situation of forest owners is therefore fundamental and
such research must continue.
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ABSTRACT

Although the forests in Finland are of financial importance, bookkeeping activities of
individual forest owners are not a usual practice. Interest in the profitability of the
forestry sector among public forest extension and research has also been rare. At the end
of the 1980s, the profitability of forestry started again to gain more interest especially
in forestry research. Today, the worsening socio-economic situation of rural areas has
increased the concern regarding forestry profitability. The objective of this study is to
show, by using a small sample of forestry bookkeeping data kept by active forest
owners, how this kind of information can be used in both the private and public sector
decision making. The results of this study give evidence that the non-industrial private
forestry of the 1990s provides a remarkably weaker income base for forest owners than
it did in previous decades. With these facts we further argue that if farm forest enterprise
investments and the cuttings alone are used in public extension, in order to contribute
to vital rural development, this should be done with care by taking the economic
environment into account.

Keywords: socio-economic sustainability, bookkeeping, timber balance, rural
development

1 PRIVATE FORESTRY – A LONG TERM CAPITAL INTENSIVE BUSINESS

In Finland there are 440 000 non-industrial private forest holdings, – "family forests"–
having an average forest area of 26 hectares (Ripatti 1996). These holdings represent
80% of the roundwood supply used by forest industries (Finnish Statistical ... 1998). In
addition, the importance of forestry income is remarkable for rural areas (Järveläinen et
al. 1998). From non-industrial private forest land about half is owned by farmers. In
1996 the gross stumpage earnings of forest holdings were 1.2 billion euro and the net
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earnings 1.0 billion euro after estimated costs and before direct taxes and interest
expenses (Finnish Statistical ... 1998).

Although forests are of financial importance, the bookkeeping activities of individual
forest owners are not a usual practice in Finland. The reasons for this might be that
private forestry has been taxed on the basis of average net yield, and that specific
forestry accountancy frameworks were limited in their availability after the 1960s. Little
weight has been given to forestry bookkeeping in publicly organised forestry extension
or research. It was not until the end of the 1980s that profitability of forestry started
again to gain more interest especially in forestry research (e.g. Simula and Keltikangas
1990). Today, forest taxation has been renewed based on the timber sold. In addition, the
worsening socio-economic situation of rural areas has increased concern on forestry
profitability.

The objective of this study is to show, by using a small sample of forestry
bookkeeping data kept by active forest owners, how this kind of data can be used in
both the private and public sector decision making. Monitoring the annual costs and
revenues in forestry is at some aggregate or ownership levels quite common in many
countries (Hyttinen et al. 1997). Private forest owners are monitored normally using
annual cross-section data, although this data in some cases allows also time series or  the
so-called panel data settings. However, monitoring a long-term profitability time series
of individual farm forest enterprises can provide very useful information for the better
understanding of the causality in forestry economics.

At the individual forest-owner level, recorded data allows the forest owner to follow
the performance of his forest compared to previous years within his ownership. It can
be imagined that in some cases the comparisons could even be made with the years of
the previous generation's ownership. A forest owner faces problems like how to
organise his forest management, whether he should increase his investments into
forestry, or at which level to put his requirement on returns and how to operate if the
forestry capital has alternative uses and functions. Forestry needs a lot of fixed capital
to be cost-efficient in harvesting operations as well as in taking reasonable silvicultural
measures. The average rotation time for fixed forestry capital in the climate of Southern
Finland is approximately equal to that of the forest owner with his farm forest
enterprise: the average ownership period according to Ripatti (1996) is 30 years. The
physical rotation from afforestation to final cut is even longer, from 60 to 120 years.

At the public decision-maker level, firstly, the data allows monitoring of how forest
policies, subsidies and taxation affect the profitability and incentives of private forest
ownership in order to receive policy feedback, and secondly, it allows to find out what
kind of trends and economic cycles are present in order to focus on forest policy
guidelines more suitable to the economic environment. To some extent the spillover
between different sector policies can also be investigated, especially regarding forest
and social policies for rural areas. For example, is it profitable to invest in forestry or in
another sector and what assistance should be given in public interventions. Some
aspects of environmental questions can also be investigated.

From the results of the empirical part of this study it is evident that non-industrial
private forestry of the first half of the 1990s provides a remarkably weaker income base
for forest owners than it did in previous decades. With these facts we further argue that
if farm forest enterprise investments and the cuttings alone are used in public extension,
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in order to contribute to vital rural development, this should be done with care by taking
the economic environment into account.

2 MATERIALS AND METHODS

2.1 Case material through economic cycles

The empirical study is based on bookkeeping data collected from active forest owners
during 1996-1998. With the help of the public and private forest extension
organisations, and with announcements and articles in professional newspapers,
approximately 30 bookkeeping and forest inventory data sets were collected. The data,
on average, was over a 20-year time span. The sample of forest owners is subjective in
the sense that they are not statistically picked out from the population. On the other
hand, the forest owners have independently collected their bookkeeping information and
they are located in different parts of Southern Finland (Appendix 1) and are
unconnected with each other.

For this study, 15 farm forest enterprises were selected, the oldest bookkeeping data
starting already from the year 1955. In order to retain the confidentiality of individual
farm owners, the first period analysed here starts from the year 1960 with three farms
aggregated together. The last period ends in 1996. Average length of the time series is
25 years and each farm is equally weighted regardless of the varying forestry area,
which at the end covers 625 hectares.

In addition to annual figures, the results are presented using aggregated profiles of
four different economic periods in Finland (Figure 1):

a) 1960-1972, years of constant growth before oil crises, inflation 5.1% p.a.;
1973-1978, years of and after first oil crisis, nominal timber price shift, inflation
13.6% p.a.;

b) 1979-1990, years of comprehensive timber price agreements, inflation 7.2% p.a.;
c) 1991-1996, years of recession, forest tax reform and EU-membership, inflation

1.9% p.a.

Inflation, measured with the cost-of-living index (consumer price index), was quite
moderate but unstable in the 1960s. The first oil crisis of 1973-74 started a period of
high inflation level, which continued over the second oil crisis of 1979 to the beginning
of the 1980s. The first oil crisis had an impact also on the nominal timber prices, which
first peaked strongly and then stabilised at a new higher level. During the 1980s,
inflation was slowing down and relatively moderate. The 1990s has been a decade of
exceptionally low inflation rate.

The real interest rates were moderately positive in the 1960s before the first oil crisis,
but then were strongly negative until after the second oil crisis. In the 1980s, the real
interest rates were variable and yet positive. In the beginning of the 1990s the real
interest rates were very strongly positive because of the economic crisis. In the mid-
1990s, the real interest rates have been positive although decreasing.
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Already in the 1950s and especially in the 1960s the comparison of overcuttings and the
cutting budget initiated the public financing and extension of expanded investments in
forest improvement. After the 1970s, there was a need to stabilise the timber market and
a period of comprehensive timber trade negotiations were carried out during 1979-1990.
The national-level negotiation parties were the Central Union of Agricultural Producers
and Forest Owners (MTK) and the Central Association of Forest Industries.
Negotiations increased especially the supply and demand of pulpwood (Toppinen and
Kuuluvainen 1997). The system broke down in 1991 when the recession diminished the
profits of forest industries. Timber prices went down and the forest owners had a selling
strike as a protest. In recent years, negotiations concerning price expectations have been
carried out in accordance with the rules of free competition, which have allowed some
cooperation between forest owners but not between forest industry companies.

The 1990s were a time of structural change in the Finnish economy because of the
recession. In forestry, new environmental values renewed forest management
recommendations. In 1993, the forest tax reform was a major issue starting a transitional
stage of two systems being applied at the same time until the end of 2005.

2.2 Accounting framework

From the bookkeeping data, collected from active forest owners, different types of
accounts were formulated. In individual farm forest enterprise profitability reports, we
constructed four types of calculations:

a) Profit (loss) account on an accrual basis;
b) Cash flow account;
c) Net present value calculations for the return on farm forest enterprise investment;
d) Cost and revenue accounts with estimates of the value of forest owners work.

Figure 1. Annual number of sample farm forest enterprises and the study profile periods.
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In this presentation, only the first calculation – the profit (loss) account (Annex 1) – is
used in the aggregated results. Although the balance sheet is used in the calculations, the
profitability ratios are not reported. The profit (loss) account and the balance sheet are
adapted from Hakkarainen (1997, 1998). They have been later further developed by
Penttinen and Hakkarainen (1998) with more sophisticated results on ratio analysis. The
money flow entries have been adjusted to inflation for 1996 using the cost-of-living
index (consumer price index). The prices are converted to euro by using the official
conversion rate published on December 31 1998 by the European Union. The profit
(loss) for the period is considered to be a return on the forestry assets and for the
compensation of the owners personal work.

Because the materials were collected afterwards, some problems and advantages were
seen. With careful analysis and discussions with forest owners attempts were made to
minimise the problems. However, some information is missing or had to be re-organised
by replacing some data. The advantage is that afterwards many details are already
known, the annual accounting is comparable between the years and it has not been
necessary to do any adjustment tricks used in accounting e.g. because of taxation.

2.3 Timber balance

A practical way to calculate the value of growing stock and its value change is to
multiply the volumes of timber assortments by their respective prices. The formula used
to calculate the change in the value of growing stock is called timber balance.

When forest bookkeeping and inventory information is not originally collected for
research purposes, notes cannot be expected to be accurate in every detail. Most of the
dynamic bookkeeping data exists only at the whole farm forest enterprise level, not at
the compartment level, which is normally used in forestry planning. Therefore, new
methods for calculating the growth and harvests in order to generate the annual growing
stock assortment distributions were needed for the farm forestry enterprise level.

During the analyses, a population-based simulation model was developed for the
farm forest enterprise level to use available growing stock volume data from the forest
management plan and harvesting volume data from the forest owner's balance book.
With help of fixed inventory points and annual harvesting volumes, the annual estimates
for growth were generated in order to establish a continuing time series of growing
stock assortments for farm forest enterprises.

Using the simulated data for volume of growing stock assortment, the next step is to
use timber balance formulas (see Hakkarainen 1995, 1997) to calculate first the value of
growing stock (1) and second the change in the value of growing stock (2 and 3):
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(3)

where:

= Value of the growing stock at the end of year

= Volume of growing stock timber assortment  at the end of year

= Average regional stumpage price of a timber assortment  in year

= Change of growing stock value calculated by timber balance (I) in year

= Change of growing stock value calculated by timber balance (II) in year

In this study, a division has been made to use two formulas for the timber balance
calculations. Timber balance adjustment in a profit (loss) account is not a formal
accounting measure, but especially in small-scale forestry this adjustment is necessary
to find out the forestry capital fluctuations. In a profit (loss) account, the timber balance
(I) is used to find out if the annual result of a farm forest enterprise is reached on a
economically sustainable basis or if the forestry capital has been increasing or
decreasing. Also the concepts of sustainable cuttings, undercuttings and overcuttings are
used in this context.

The timber balance (II) completes the transaction between the profit (loss) account
and balance sheet, adding the economic cycle component to timber balance (I). Because
the timber balance (II) reflects the changes in timber prices in the whole growing stock,
it describes the importance of the economic environment for forest property
management.

3 RESULTS

3.1 Annual and periodic turnovers, expenses and results

The results are presented in three different ways. Firstly, the formal profit (loss)
accounts are divided into two components, result and expenses, together summing up
the turnover. These are compared to cutting levels. Secondly, in the next chapters timber
balance adjustments are used to show the importance of forestry capital for business
decisions.

In the annual performances (Figure 2) changes notably occurred in the years 1967
(devaluation of Finnish markka by 31%), 1974 (the first oil crisis) and 1992 (the tax
reform leading to a cuttings record of 7.1 m3/ha). If general timber market cuttings of
farm forest enterprises in Finland are examined (Finnish Statistical...1998), the main
features are quite common with this small sample. In the sample timber market cuttings
still vary more and in 1992 the tax reform speculations can be seen more clearly than in
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general statistics. Although, accrual based profit (loss) accounts are not available in
general statistics, it can be assumed that these figures do to some extent indicate also the
development of average results.

The best year ever measured for turnover or result was 1974 because of the first oil
crisis. Turnover reached a level of 400 euro per hectare which was equal to net result of
360 euro per hectare. Another very good year was 1967, but the turnover and results
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were gained by selling a record amount of wood, 7.0 m3 per hectare. In general, the
years after the first oil crisis were problematic for the timber markets (Finnish
statistical... 1998). Comprehensive timber trade negotiations, started in 1979, increased
the selling volumes and turnover of the farm forest enterprises. The recession broke
down the negotiations system, and led to the selling strike in 1991, but speculations due
to the forest tax reform increased sales temporarily again in 1992. The sample cutting
record reached in 1992 produced a turnover of 180 euro with the resultant 135 euro per
hectare.

When looking at the periodic turnovers, results and cuttings (Figure 3), an increase
in expenses can be seen. The average turnover and results decreased in the first half of
the 1990's despite a higher level of cuttings compared to previous periods.

3.2 Measuring the economic sustainability of forestry

By adjusting the results from farm forest enterprises with timber balance (I), an
economic sustainability check for farm forest enterprises can be calculated. This still
does not fulfill the requirements of forest property value accounting, and timber balance
(I) should be considered only as the first part of the change in balance sheet value of the
growing stock. The value change calculation will be completed in the next chapter.

Figure 4 presents the annual adjusted results (I). The years 1974 and 1967 can still be
seen as the most successful for economic performance. The comprehensive timber
negotiations period can also be seen, even when annually studied, as a very steady time.
When examining the whole period (Figure 5), during 1979-1990 the growing stock
volume and volume of valuable assortments increased. During this period, discussions
concerning undercuttings took place. In the first half of the 1990s, the adjusted results
(I) are at the lowest level of the study periods. The value of the timber balance (I) is still
positive creating a future cuttings potential on an economically sustainable basis.

3.3 Measuring the external economic shocks on forestry

In forestry, economic cycles are often neglected in extension work. In Figure 6 the
whole growing stock has been taken into account by using the timber balance (II). The
economic cycles and the increase in fluctuations caused by the first oil crisis can be seen
quite clearly. The peak of 1973-1974 was not unduly long, and the real property values
quite rapidly declined, although still staying at a significantly higher nominal level than
in 1972. Generally, the cycles seem to be on the basis of "three years up, three years
down", with few exceptions.

When the periodically adjusted results (II) are studied, a clear tendency can be found:
due to the recession, real timber prices collapsed in 1991 and consequently forced the
real forest property values to a new level. This decrease in the value of growing stock
is equal to the calculated result, and in property based calculations this would mean
forestry gaining no profit at all during the first half of the 1990s (Figure 7).
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4 DISCUSSION

Traditionally, forest owners have not been active in forestry bookkeeping. When
collecting the self-implemented forestry bookkeeping data, only approximately 20 forest
owners contacted us. Those forest owners who participated in this research were quite
often professionals in the forestry sector or farmers carrying out also farm bookkeeping.
The style of bookkeeping entry notes varied a lot. The best notes were obtained from
bookkeeping forms published already in the 1960s when the financial ex post
calculations of forestry were popular in Finland.

The most information can be found in the forest management plans, which have also
had a strong position in forest policy and have additionally been subsidised from public
funds. The policy choice in publicly financed forestry extension at the farm forest
enterprise level has, therefore, been strongly based on ex ante information detailing
timber supply and ex post information with links to the economic environment has been
mainly neglected.

The forest owners, however, are not ignoring the financial facts. For example, in the
1990s, activity in silvicultural works has been decreasing in Finland. This may be
caused by the weaker profitability prospects in forestry than before. Also when
compared to other investment possibilities (Penttinen et al. 1996), forestry has lost its
position and therefore a rationally thinking person should have postponed even the
fundamental forestry investments for the maximal period allowed. Another often
mentioned reason for the silvicultural problems might be the legislative changes and
new forest management recommendations.

There has been some development in forestry bookkeeping. Today two thirds of the
forest owners and over 60% of the forest area are in a taxation system based on realised
timber selling revenues and forestry costs (Pesonen and Räsänen 1994). They are
obliged to run simplified bookkeeping, which still does not provide complete
information. For example, their own labour is not included and the timber selling
volumes by assortments are not collected. The remaining one third of the forest owners
are staying in the former yield based taxation system because of a transitional stage
continuing to the end of 2005.

However, the current situation without correct forestry bookkeeping is quite
satisfactory if public resources are limited: The ex ante approach implemented initially
has been the right way to proceed. Without a continuum of forest inventories and
management plans, a proper forestry bookkeeping system cannot be established. But
today, when considering rural development, a stronger extension work to promote
forestry bookkeeping and accounting could also reduce the obstacles of rural
entrepreneurship. The structural development of the 1990s has brought quite dramatic
changes for rural areas in Finland. Regardless of the expanded timber sales, the long
time series of the sample forestry bookkeeping indicates that the forestry income of the
1990s cannot contribute to vital rural development as well as in the past decades.
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Appendix 1. Locations of the 15 farm forest enterprise cases in the Southern Finland
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+ Stumpage sales revenue
+ Delivery sales revenue
+ Other sales revenue from wood
+ Value of own use of wood
- Sales adjustment items
= TIMBER SALES REVENUE
+ Sales revenue other than wood
- Sales adjustment items including the value added tax (VAT)
= NET TURNOVER
- Harvesting costs
+/- Change in timber reserves
= PROFIT I
- Timber selling costs
- Silvicultural costs
+/- Change in afforestation reserve
+/- Change in current assets
- Other variable costs
= GROSS MARGIN ON SALES (MARGIN AFTER VARIABLE COSTS)
- Fixed costs and expenses
= OPERATING MARGIN
- Interest expenses
+ Interest income
+ Subsidies
+ Indemnities
- Direct capital or income taxes
- Silvicultural fee for forest management associations
- Other ordinary expenses
+ Other ordinary income
= INCOME BEFORE DEPRECIATION AND EXTRAORDINARY ITEMS
- Depreciation
+/- Increase (-) /decrease (+) depreciation
= NET PROFIT (LOSS)
- Extraordinary expenses
+ Extraordinary revenues
= PROFIT (LOSS) FOR THE PERIOD (OVERALL RESULT)
1) Economic sustainability adjustment:
+/- Change in the value of standing timber (timber balance I)
= ADJUSTED RESULT (I) FOR THE PERIOD
2) Economic environment adjustment:
+/- Change in the value of standing timber (timber balance II)
= ADJUSTED RESULT (II) FOR THE PERIOD

Appendix 2. Profit and loss account for private forestry (adapted from Hakkarainen
1997, 1998, Penttinen and Hakkarainen 1998)
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Due to the recent changes in the ownership structure of forests in Hungary, there is a
considerable demand to establis a forest accountancy network. The establishment
process is based on the Guidelines of the MOSEFA project. The main aim of this paper
is to present how the Guidelines can be applied in the current situation.
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1 INTRODUCTION

As a result of the social and economic changes in Hungary in the 1990s, 40% of the
forests that had once been owned entirely by state came under private ownership. The
privatisation process was carried out with different procedures in the different regions
of the country. While in some villages the new owners have already established joint
tenures and they are managing the forests, in other regions the majority of the owners
do not even know exactly where their forests are situated. Another typical feature is the
heterogenity of private forest owners with very different knowledge and intentions
about forestry and forest management.

2 FOREST OWNERSHIP STRUCTURE IN HUNGARY

The number of private forest owners is about 246 000 with property rights at 1.4 places
per one owner, therefore the average parcel is 1.2 ha. This property structure has mainly
developed through the compensation process. With the former forest co-operatives the
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ownership ratio was 3 ha/parcel. The number of individual smallholders (individual and
joint representation) was 29 000, the average managed area was slightly above 3 ha. The
number of associated smallholders was 1352 and the average forest area managed by
them is 170 ha (Annual Reports of the Ministry 1993-98).

The huge number of new forest owners causes several problems to the forest
authorities. Strict rules of Forest Act which were applicable when there were 3000 forest
managing state enterprises are property rights at 1.4 places difficult to apply for a
quarter of million forest owners.

In order to solve the emerging problems and ensure the professional character of the
forestry activities the state supports joint forest management of private forests. Or as
Forest Act states:

In case a physically contiguous forest-land is owned by several owners, the
owners shall, if the conditions set forth by the Minister in an order exist, and on
the basis of the resolution of the forestry authority conduct joint forestry
activities on it and assign a forest-manager to perform these tasks.

The distribution of different ownership and management forms of private forests in
Hungary can be found in the Table 1.

Table 1. Forest ownership and management forms in Hungary, 1000 ha.

1) Private forests: the owner and the forest manager is the same person.
2) Shared forests: small forest lots which cannot be divided, jointly owned by several forest owners. One of them is appointed as

forest manager, who takes the whole responsibility for the forest.
3) Forest joint tenures: historical ownership form of jointed forests. Owners vote according to their proportion of forest area.
4) Co-operations: the main difference to forest join tenures that in a co-operation every owner has one vote.

1996 1998

Private management 1)  40  47
Shared forests 2)  58  84
Enterprises  17  28
Forest joint tenures 3)  65  92
Co-operations 4)  62  15
Old type co-operations 103  51
Unsettled 138 141
Unknown owners 246 203

Total 730 730
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Historical background and privatisation
With the political changes, the ownership structure was changed dramatically after
1945. As the first step, the forest estates of more than 100 hectares were taken into
public ownership in 1946. In the early 1960s, a “socialistic reorganisation” of
agriculture was decided, when the so-called farmers co-operatives were established. It
was obligatory to join them and the farmers lost their land and the legal body of co-
operative was registrated as the new land owner. Within these co-operatives the farmers
were only employees, and they had no rights to participate in the decision making.
After the establishment of the co-operatives the number of forest management
companies was reduced to 3000 (Halasz 1994).

Establishment of private forests in Hungary
As a consequence of the political changes land privatisation started in 1991 including
about 700 000 hectare forests. Therefore the area of private forests has grown from 1%
to 40% within a short period and there are approximately 250 000 new forest owners.
In case of forests there were two main methods of privatisation: compensation and
reprivatisation.

Reprivatisation
One of the main aims of the new political regime was to establish a clear ownership
structure. As a part of this process, old type agricultural co-operations were dissolved
and reorganised. Within this process it was necessary to revise land register in order to
give back the cultivate land and forests to natural persons from former co-operatives.
The process was coordinated by rural property committees, and decisions were made
according to the claims of the original owners.

Compensation
Every natural person who had suffered damage, hurt or had lost his property after 1945
was entitled to get compensation tickets up to USD 20 000. Compensation tickets could
be used to buy state property, cultivate land or forest. Generally state assets were sold
to foreign investors in order to decrease the state deficit. Hungarian citizens could
mostly buy agricultural land and forest, since it was prohibited to sell them to foreign
investors. In the process of forest privatisation, the land register was used as the legal
basis of ownership. However, this register had not been used in the last 40 years in case
of forests, and its structure quite differs from the actual borders of forest plots and
sections, which are the basic units of forestry activities and forestry administration. The
value of forest area was calculated using a more than 100 years old ‘golden crown’
evaluation system. Within the evaluation process the value of standing timber was not
considered. Therefore the average selling price was under USD 15 / ha. The forests
were sold at auctions. The starting price was determined in USD 20 /ha. The special
rules of these auctions allowed to the participants to reduce the starting price if there
was an agreement between them. Because of the great interest, the low price and the
special rules of the auctions the number of the new forest owners exceeds 300 000.
Therefore the average forest property is under 2 ha.
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3 OBJECTIVES AND FRAMEWORK OF ACCOUNTANCY DATA NETWORKS

3.1 Farm forestry in Hungary

Definition
As in many European countries, there is no commonly agreed definition of farm forestry
in Hungary. The rural population lives mostly in villages. Classical agricultural farm
structure can be found mainly in the Great Hungarian Plain where forest cover was
under 5% and private forestry had only small importance in the last centuries.

Thus the expression ‘farm forestry’ is not frequently used in Hungary. Instead, private
forestry is applicable containing urban forest owners as well. However, most of the rural
forest owners live in the same village where their forest are, therefore farm forestry is
in accordance with rural forestry in Hungary.

Typology
According to the guidelines, it is essential to have a clear picture about property
descriptors. In the case of the Hungarian forest accountancy network, the main
descriptors are ownership, size and stand-forming tree species. Since the average size of
private forests is under two hectares, cut-offs cannot be defined clearly. First of all,
because of the fragmented ownership structure many rural owners possess a forest less
than one hectare. These small forest estates have mainly social functions with a smaller
economic importance. Therefore small scale forestry has to be investigated with other
tools and surveys instead of accountancy network. Considering the actual situation, the
lower limit of forest estates will be determined in 5 hectares.

3.2  Overview of information needs

The main users of the information produced by the accountancy network will be
governmental institutes, such as policy makers and Forest Authority. Forestry experts
agree that private owners will take advantage of accountancy network in the long run,
but they hardly reach considerable benefits in a short time. Presently forest owners look
for elementary information, like actual prices of forest products and available subsidies.
However, forest accountancy network can help to promote forestry advisory system
which is essential to promote private forestry.

3.3 EU FADN extending to forestry

The Hungarian FADN system is currently under development. Therefore the
harmonisation of the two networks can be easier, since both of them are adaptable in this
stage of development. However, forestry has a small economic importance compared to
the agricultural sector in Hungary, therefore forest accountancy network has also a
smaller political interest. Agricultural state subsidies exceed 160 billion HUF from
which forestry has an approximately 1% share.
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3.4 Alternative methods

The forestry authorities are essentially interested in the results of a country survey. Since
1995, several surveys have been carried out to collect reliable information about private
owners to determine their basic knowledge about forestry and intentions regarding
forest management.

Most of them have been co-ordinated by University of Sopron, Department of Forest
Policies and Economics. In the first phase of this project, two questionnaires were
compiled and distributed in three villages in 1995. The primary aims were to develop
and test the questionnaires and the distribution methods for a country survey. In the
second year, a country-wide questionnaire complied and 1000 new forest owners living
in rural areas were interviewed. Finally, the aims and knowledge of urban forest owners
were surveyed with a questionnaire: 300 interviews were carried out in 1998.

These surveys investigated mainly the opinion and intentions of new forest owners
and the emerging social questions and did not provide exact economic results.

4 CREATING THE SAMPLE

4.1 Information on the population of private forests

If the parameters of the total population are known, it is easier to develop the sample.
In Hungary, all the main descriptors of private forests are registered by the forest
authorities, therefore the descriptors of the population can be summarised or calculated
as forest area, number of owners, volume of standing timber and age distribution. In the
Forest act it is stated that:

§ 13 (1) In the application of this Act forest-manager shall be: the forest-owner
or the lawful user performing forestry activities (hereinafter: forest-manager),
and
(2) The name (company name), domicile of the forest-manager, and the name of
its representative shall be registered by the forestry authority competent by the
domicile of the forest-manager.

Therefore, it makes easier to develop a sample that not only the forest manager (forest
enterprise) but the yearly activities have to be registered. According to the Forest Act,

§ 60 (1) Wood-felling and cutting in the forest ... shall only be allowed on the
basis of the permission granted by the forestry authority even if it is in
accordance with the provisions of the operational plan.

Moreover, rules have to be applied in the case of small, fragmented forests as well, since
in the application of Forest Act forest-land is defined as area of 1500 m2  or more
covered with wood.
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When the sample has been selected, the operational plan of each private forest entity
can be used as the information of private forests. According to the Forest Act:

§ 27 the operational plan shall contain:
a) the property registration data of the forest-land, the forestry identification
codes of the forest plots and forest sections, and the extract copy of the related
forest plan map (operational plan map);
b) in respect of each forest section the data on habitat and forest stand, the
description of the condition of the forest biocoenosis, the tasks of forest
cultivation in compliance with the primary purpose of the forest, the restrictions
effecting the forestry activities, the manner of the approved wood-felling and
cutting and its extent by tree species, the tasks related to afforestation, the
conditions for exercising each forest usufruct;
c) the work portions of evaluation and control required for planning and
supervising the sustainability of the forestry activities;
d) the records kept annually of the activities conducted in the forest and the
changes taking place in the condition of the forest.

4.2 Developing a sampling frame

When the useful information on the population of the private forests has been selected,
a sampling frame has to be established. Hungarian Forest accountancy network is
planned to contain not only the private management forests, but other jointed forests as
well. The interest will focus on private forests and forest joint tenures, because these
have gained special public interest.

The initial conception is to use a two level selection method. In the case of private
forests and shared forests, the sample will contain 1% of the total population, while the
small number of other forms allows a higher selection rate up to 5% (Table 2).

Forest ownership and 1000 ha number of number of selected
management form entities entities

1%  5%

Private management 83 23900 239  -
Shared forests 80  2913  29  -
Enterprises 28   243  - 12
Forest joint tenures 92   868  - 43
Co-operations 80   342  - 16

Total       app. 300

Table 2. Sampling frame for forestry accountancy network in Hungary.
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Because of the small number of selected items, random sampling is the only
acceptable selection method. Questions of validity, reliability and representation have to
be calculated and evaluated using the information from the Guidelines and statistical
handbooks. Fluctuations of the sample must be checked carefully.

5 ORGANISATIONAL ARRANGEMENTS

5.1 Policy tools for encouraging participation

Considering the actual financial status of the project ‘Hungarian Forest Accountancy
Network’, it is clear that participants will not be paid for their data. However, there are
several other ways to encourage participation.

Previous surveys and initial investigations have proved that private forest owners are
usually proud to be selected to provide information about their forest. Also the prospect
of free consultation can be an additional motivation to encourage participation, because
private owners usually lack information about taxation and timber trade. Provision of a
management plan, on the other hand, cannot serve as an incentive because of the
obligatory forest planning regulation.

5.2 Data collection and processing

There are special features in data collection and processing in the Hungarian setting.
The initial survey completed by the University of Sopron proved that only specialised
staff could collect valuable information from forest owners. Forest owners sent back
questionnaires at such a low rate that the survey could not be evaluated. In Hungary the
following institutions will organise the forest accountancy network activities:

• University of Sopron, Institute of Forest Assets Management will mainly deal with
scientific background and development of the sampling frame.

• Forestry Research Institute possesses the necessary technical and personal
background, and it will be responsible for the yearly activities.

5.3 Questions of tax secrecy and data protection

It can be a key question whether data network can guarantee protection of data of forest
owners against tax administration. Special methods should be established to deal with
tax-evasion and concealed incomes. However, even the taxation authorities have not
been able to determine the rules of taxation methods of private forests.
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6 ACCOUNTING OF SOCIO-ECONOMIC VARIABLES

Due to the strict rules of the Hungarian forestry administration (yearly forest plan,
registration, forestry data base), authorities have a clear picture about forests, standing
volume and felling in every year. Therefore, the main objective of the forestry
accountancy network will be to prove economic, monetary information about private
forests. Non-monetary information, like changes in forestry assets can be evaluated
using the data of National Forest Data Base, which contains

• the data on forest sections contained in the forest plans;
• the forestry activities performed annually in the forests; and
• the changes occurring in the quantity and quality of the growing stock of forests.

The database is renewed annually and 10% of the sample is checked by measurement
every year, the remaining part is calculated.

Accounting of socio-economic variables can be found in every detail in the
Guidelines. In some questions, the Hungarian network will avoid the complicated
solutions in the first years. As an example, the changes in the value of the standing
timber will not be considered. In the first years only actual price and costs can be
registered. Final methods and solutions will have to be determined after a few years,
when aggregated data and results can be evaluated.

7 SUMMARY

Nearly 300 000 people are now registered forest owners in Hungary. If family members
and employees are counted, the number of people engaged in private forest management
in Hungary totals at least 1 million (10% of the population). The political significance
of this fact cannot be ignored. In accordance with the policy whose goal is to create
multifuncion forests and at the same time to protect and sustain their natural resources,
it is important that owners of private forests are motivated and encouraged to observe
the pertinent regulations and support the relevant policies.

The establishment of an appropriate forestry support system is also of great
importance, because private companies tend not to apply for the financial grants on
which the present support system is based, and the goals that might help these privately-
owned companies have yet to be devised. (Teosz et al. 1999)

Within the planning and developing stage of the Hungarian forest accountancy
network the Guidelines was proved efficient and useful. In spite that the Hungarian
network will have to deal with not only farm forestry, but other management forms of
private forestry, there are no great differences in the developing stage. The Guidelines
could demonstrate all the problems which will emerge in the long run. Furthermore the
MOSEFA project could prove the international importance of accountancy networks,
and it was a strong argument in the final decision about establishing the Hungarian
accountancy network. The Hungarian translation of the Guidelines will be available in
the near future.
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Appendix: Hungarian farm forestry socio-economics

Denomination 1938 1946 1970 1990 1998

Publicly owned 345 868 1 485 1 685 1 139
Privately owned 889 337 15 15 732
Total forest land area 1 234 1 205 1 500 1 700 1 871

Source: Annual Reports of the Ministry of Agriculture, Forestry Authority 1993-98.

Table 1. Ownership of forest land (1000 ha).

Table 3. The contribution of agriculture to GDP and its annual changes (previous year = 100%).

Year GDP Change Agriculture1 Change in % Industry  Change
of GDP

Billion HUF % Billion HUF %  % Billion HUF %

1991 2299 100.0 195 100.0 8.5 666 100.0
1992 2624 94.9 190 83.5 7.2 717 93.3
1993 3142 95.5 206 76.9 6.6 824 96.1
1994 3919 99.6 262 76.5 6.7 994 101.8
1995 4933 100.1 333 78.5 6.7 1296 108.8
1996 6061 102.3 402 81.8 6.6 1591 112.3

1 including forestry, hunting and fishing

Source: Statistical Yearbook of Agriculture,  1997.

Table 2. Change in area by land use (1000 ha).

Land use 1950 change 1986 change 2030
1950 - 1986 1986-2030

Arable land 5518 -887 4631 -1240 3391
Garden, orchard, vineyard 382 +277 659 +153 812
Meadow and pasture 1475 -241 1234 -334 900
Forest area 1166 +493 1659 +1100 2759
Total agricultural area 8570 8249 8029
Total land area of the country 9299 0 9303 0 9303

Source: Izinger, P. 1997.
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Table 4. Ownership and management after the social-economic transformation in Hungary.

Area Forest Area (%) Number of Average
(1000 ha) management management area

organisations (ha/unit)

Publicly owned 1139 Forestry PLC 56.7 22 48 000

Individually 86 Individual 2.2 13 900 3
privately owned

Joint representation 2.1 10 000 4

Associated 281 Forest owners' 4.5 868 98
privately owned association

Forest co-operative 7.3 342 263

Joint commissioned 2.1 2913 13

Unable to operate 365 20.6

Total 1871 95.5

Source: Annual Reports of the Ministry of Agriculture, Forestry Authority 1993-98. Budapest, Lett, B. and Stark, M., 1998.

Table 5. Land area by farm size categories (1000 ha).

Denomination Agricultural area Forest Productive
land area

Economic organisations 2838.8 1312.0 4194.8
- large size 2613.1 1236.0 3885.7
- medium size 53.9 4.3 59.8
- small size 39.3 8.7 48.2
Private farmers 3345.7 452.5 3822.4
- large size 66.8 2.5 69.8
- medium size 630.1 29.8 662.7
- small size 1972.2 207.9 2192.3

Total 6184.5 1764.5 8017.2

Source: Statistical Yearbook of Agriculture, Hungarian Central Statistical Office 1997.
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Table 7. Agricultural subsidies (Million HUF).

Source: Statistical Yearbook of Agriculture, 1997.

1993 1994 1995 1996 1997

1. Market access supports 46731.9 47530.5 45078.9 38564.9

2. Support to reduce costs 9909.3 11620.3 16387.9 18348.6

3. Other subsidies 1023.6 966.6 214.4 32.7 114.0

4. Support to eliminate 100.0 100.0 200.0 129.1 201.3
forest damages

5. Reorganisation support 1225.2 4978.8 7453.3 10878.0 4147.0

6. Target supports of 1429.5 2432.9 2445.2 2282.8 2476.1
investment programmes
- Afforestation 450.0 572.0 999.6 1000.0 1300.0

7. Target supports and 5445.0 9305.2 3619.0 17909.2 23225.9
other subsidies
- Public tasks of forestry 200.0 300.0 200.0 200.0
- Local forest railway operation 20.0 45.0 51.0 58.0 65.0
- Park forest area maintenance 65.0 65.0 68.0 79.0 85.0

8. Expenditure covered by 9502.5 8087.7 6522.8 5398.5
own payments
- Public tasks of forestry 530.6 2012.6 2358.0 2301.2 3176.5
- Hunting 71.6 90.1 134.4 202.6 286.9

Total 52212.2 83927.2 81170.4 99221.4 92776.3

Table 6. Species composition of harvested wood in final cuttings in 1997 (1000 m3).

Forest ownership Oak Beech Turkey oak and Black Poplar Conifers
other hardwood  locust

State-owned 509 307 541 387 545 226
Privately owned 61 31 70 734 595 49
Total 570 348 611 1121 1140 275

Source: Annual Reports of the Ministry of Agriculture, Forestry Authority 1993-98.
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The conditions and constraints of a real running Accountancy Network in Baden-
Württemberg are compared with the requirements of the ”Guidelines for establishing
farm forestry accountancy networks”, also known as the MOSEFA Guidelines. The
paper shows that many of the requirements can be fulfilled in practice. The main
problem in establishing a statistically correct sample of farm enterprises was that as no
one could be obliged to participate, the survey in Baden-Württemberg had to be based
on voluntary participation. Consequently, the sample is biased towards better results and
influenced by other factors. In comparing the different needs for information about the
economics of farm forestry and the results presented by the accountancy network in
Baden-Württemberg, it can be noticed that a majority of these needs can be met with the
data from this survey.

Keywords: accountancy network, private farm forest enterprises, economic results

1 INTRODUCTION

The basis of this comparison are the MOSEFA Guidelines, which are the main results
of the, EU Concerted Action FAIR-CT96-1414, Monitoring the Socio-economics of
Farm Forestry Enterprise.

The other source of information is the experiences of the authors with the task in
running an accountancy network in farm forest enterprises in Baden-Württemberg. This
network was established in 1975, some modifications have been made in the course of
the project and the current design was set in 1979.

The contents of the Guidelines will normally not be cited, repeated or even
recapitulated in this paper. The comparison will show mainly the current real situation
in the running network with reference to the requirements of the Guidelines.
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The structure of this paper is following the structure of the Guidelines, mainly with
the subtitles of the chapters, but not every subtitle is mentioned here: each of the
headlines of this paper is followed by a reference to the Guidelines.

2 CONCEPT OF FARM FORESTRY (2.1)

Within the broad conceptual definition of farm forestry of the Guidelines, the main
conditions for a farm or a forest owner in Baden-Württemberg to join this running
network can be found. These are:

1. Ownership: Individuals, families or corporations of individuals such as old
cooperatives (German right).

2. Type of farms: Not only combined farms with agricultural and forest land are
allowed, but also pure forest enterprises.This exception from the requirement that
an owner should be engaged in agriculture as well as in forestry is based on the
major structural change in farm enterprises in Germany. When mixed farms were
given up, normally the agricultural areas had been sold or rented out, but the forest
part remained in the ownership of the present individual or family. So the share of
pure forest enterprises with farm background had increased and they should not be
neglected. Also members of the running network should not be excluded when the
agricultural part is given up. Normally the person or family who runs the farm also
lives on the farm.

3. Size: 5-200 ha. The lower limit had to be reduced because of the demand that
normally every year an economic output by timber harvesting could be expected.
The upper limit was fixed based on the previous experiences that show that above
this limit the farmer and his family are not longer able to carry out the forest work
by themselves. With more than 200 ha forest land the work is done more and more
by contractors or employed workers. One important characteristic of farm forestry
– the owners own work in the farm – is thus disappearing, and the enterprise is
getting another kind of management. To exclude such ”large scale forest
enterprises”, the limit of 200 ha was set.

All together, the requirements of the guidelines can be seen as fulfilled with the
exception of pure forest farms.

3 OVERVIEW OF INFORMATION NEEDS (2.2)

The experience with the running network shows that all actors which are listed in the
Guidelines, did and do use the results of our network. The following statements, listed
in the Guidelines as necessary and desirable for different kinds of clients, were ratified
in the case of Baden-Württemberg:
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• The running network proves that on the long run the participating forest owners
have learned to manage their forests in a better and more effective way.

• The function of multipliers of information to other woodlots owners can be found.
• The forest owners associations use the data in different ways.
• Forest advisory and extension organisations could base their work in relation to

economic questions on these results and the additional information.
• Policy makers and the state administration have used the data to decide the amount

of special financial subsidy for woodland owners in Baden-Württemberg.
• Also as a secondary follow-up, a lot of research work has been carried out using

the data of the running network.

4 PROSPECTS FOR EXTENDING EU-FADN TO FORESTRY (2.3)

In Germany, like in Austria, a sub-sampling within the FADN-system was established.
The results are the same as in Austria: this sub-system is not suitable for the purposes
of economic evaluation of farm forestry.

Therefore and also for other reasons this special running network in Baden-
Württemberg was established separately and was developed in numerous respects
outside of the system of FADN.

5 ALTERNATIVE METHODOLOGIES (2.4)

The one alternative which was taken into consideration and was also realised in earlier
times in northern Germany (Westfalen-Lippe) is to develop models. The basis of the one
realized model was a complete survey of the natural situation of all farms in this region
(forest area, distribution of tree species and age classes, average standing volume and
yield a.o.). All economic data had been then derived from calculations and other
statistical sources, mainly from other types of owner-ship and added into the model.
What in the case of the AN in Baden-Württemberg had been considered not to overtake
this method was, that the direct connection to all what is going on economically and
regarding the labour organization had not been subject of this way. So it was decided to
go the other way over an accountancy network.

6 INFORMATION ON THE POPULATION OF FARM FORESTS (3.1)

The information basis about the total population which should be included in the survey
in Baden-Württemberg is very good. The agricultural census provides every 2-3 years
the results of a total inquiry on farms, and within that separately the number of farms,
their agricultural and forest area for mixed enterprises (agriculture in combination with
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forestry) and for pure forest enterprises, divided after size-classes of forest areas (e.g. 5-
20, 20-50, 50-200 ha). With this information the whole population for the survey is very
exactly defined.

7 SAMPLING TECHNIQUES AND QUESTIONS OF ACCURACY, VALIDITY,
   RELIABILITY AND REPRESENTATION (3.3, 3.4)

One of the goals of the running network – as mentioned in the Guidelines –  is to
establish a network in a way that gives results that can be interpreted as representative
for the whole population as possible. The normal method to reach this goal is to design
a sampling method according to the statistic necessities. The requirements for such
standard sampling approaches are on a high level if scientific criteria are used. In the
Guidelines, all requirements and conditions for such a standard sampling approach are
listed. When drafting and establishing the running network of Baden-Württemberg, not
all of these requirements could be met. In reality the persons dealing with this problems
had been confronted with a mixture of positive and negative conditions and aspects
which had to been taken into account.

These aspects include the following:

a) The whole population for the survey is known very well by number of enterprise-
units, by the owned area and also in sub-units as size-classes of the forest area (see
above). The conditions for stratification into typological sub-units had been quite
good. As main sub-units could be defined 1) differentiation into 4 regions, each of
them contaning a local typical concentration of farm forests and 2) differentiation
into 4 size-classes: 5-10 ha, 10-20 ha, 20-50 ha, 50-200 ha.

b) Based on an earlier phase of the running network (1975-77) there had been a lot
of information about the variability of the main target variables. With this
information it was possible to calculate the necessary number of farms in the total
running network and also in the sub-units.The result of such calculations had been:
the running network should contain at least 160 enterprises in total and at least 20
in each sub-unit. The distribution of the enterprises in the survey into the sub-units
could be then carried out according to the distribution of the total population into
this sub-units.

c) One basic requirement for real random sampling or systematic sampling could not
be fulfilled: that each person in the whole population can be chosen with the same
probability. Participation is voluntary, therefore a selection by pure chance is not
possible because it is not possible to oblige anybody to participate. Another self
selection bias is that those respondents who are more interested inthe performance
of their business are more likely to agree to participate. Consequently, the sample
would be biased towards better results in economic terms (see Guidelines):
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d) The criteria for the quality of the measurement as accuracy, validity and reliability
can be evaluated as realized to an high level in the running network. Calculations
about the standard error or the coefficient of variation brought for key variables
quite satisfying results (standard error less than 10%). All variables which are
measured are operationally defined and documented. Data collection is done by a
specialized staff with the help of the farmers. Data collection is also independent
to a high extend from individual characteristics. Therefore validity and reliability
reach a high level.

e) Fluctuations of the sample. It can be noticed, that the fluctuation in the running
network during 20 years had been very low. The fluctuation rate had been constant
during this time with 2-3 farms per year. As a result, the constant part of the
sample contains after 20 years 110 enterprises (~63% of the total sample).

8 POLICY TOOLS FOR ENCOURAGING PARTICIPATION (4.1)

The most aspects listed up in the Guidelines are realized in the running network. These
include:

a) Data feedback to the farmer: The farmer is getting each year a set of economic
ratios about his forest property, also the same ratios about the region, and the size-
class where he is included, the average result of the total survey and the general
yearly report. A yearly consulting by the specialists free of charge is included.

b) Forest management plan: Each participant has the right to claim for a management
plan free of costs. In fact, this advantage gives a great incentive to participate in the
survey.

c) Monetary contribution: Each farmer is getting a certain amount of money
(presently 480 DM per year) as a payment for his additional work with
bookkeeping and also as a reflection of gratitude for his participation.

9 DATA COLLECTING AND DATA PROCESSING AND QUESTIONS OF TAX SECRECY
AND DATA PROTECTION (4.2, 4.3)

All activities regarding the running network are concentrated in the Forest Research
Institute of Baden-Württemberg in the Department of Forest Economics.

The sector ”Data collecting” in the field is organized in a combined way. The farmer
collects the data throughout the year (all required figures, including his working hours
and those of his family) in specialized bookkeeping sheets, and each farm is visited by
a researcher of the department at the end of the forest year (30. Sept.). The researcher
collects the records of the farmer, checks them and also fills in special forms.

The data processing is carried out in the mentioned department. The participants are
informed that no individual data is going outside, all data are processed into average
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figures where no individual farm can be reconstructed and that no individual
information is given to the financial administration which is responsible for taxation.
This information is important for the participants and so far they have found the process
trustworthy.

10 ACCOUNTING IN FARM FORESTRY (5.1)

The accounting of socio-economic variables in the existing test-network of Baden-
Württemberg is focused on the income situation. In the financial accounting (5.1), the
view of the test-network is focused on information coming directly from the activities
of the farm forest enterprise.

The following aspects are not integrated into the test-network of Baden-Württemberg:

• the silvicultural costs are not divided into parts which are exceeding or
undercutting the reserve for regenerationand the normal activities for regeneration;

• the change in the reserve for regeneration is not included;
• interest incomes as well as interest expenses are not included in the financial

accounting; and
• the change in the value of standing timber is not included.

So there is no financial accounting in the test-network of Baden-Württemberg. Cost
accounting (5.13) is the main objective of the farm-forestry-network in Baden-
Württemberg. The division into 5 cost-centres and types of cost is shown in Figure 1.
In Baden-Württemberg the harvesting activities are divided into timber harvesting and
other harvesting activities as for example christmas trees.

The silvicultural treatment is not so carefully divided as in the Guidelines proposed.
There is no cost centre for forest improvement because there are only few activities in
this sector. They are put to the cost-centres of silvicultural treatment. The types of cost
in Baden-Württemberg are following the Guidelines.

In management accounting there are many variables to get to ratio analysis. They
strongly depend on the situation of managing a farm forestry enterprise on a national
level. In Baden-Württemberg the most important parameters are:

• cut m3/ha;
• m3 standing volume/ha;
• family income per family working hour;
• family income per m3;

• family income per ha;
• timber sellings per ha; and
• timber sellings per m3

The accounting for forest services is nowadays mainly oriented on how effective the
support of the forest administration and its extension service to the farm forest
enterprises is. The running network can be a very useful instrument for monitoring those
aspects.
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The accounting of the total economy of farms (5.4) as explained in the Guidelines is no
objective of the test-network in Baden-Württemberg. Because of the sectoral view on
the forest part of the farm forest-enterprise, the member of the test-network has to give
information about the assets of the farm forestry enterprise only as they are used in the
forest part of the farm. Thus, the willingness to give information by the farmer is higher
than when he has to give the total information on his income situation.

11 OUTLINE OF A DATABASE SYSTEM AND OUTPUT (6, 7)

For the purpose of the running network of Baden-Württemberg, a special database
system was developed and adjusted during the project to new needs. It would take too
much space to describe this system in detail.

The output is concentrated, on the one hand, on the individual sets of information to
the farmers and on the other hand on the yearly report, which is published in the series
of reports of the Forest Research Institute and available there.

For the 20-year anniversary a special report with reference to the developments and
events of the project will be published.

Figure 1. Comparison of cost centres between Baden-Württemberg and the Guidelines.
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ABSTRACT

This paper presents the experiences and results of a 20-year long economic survey with
an accountancy network in Baden-Württemberg with more than 170 participants. First,
the general structure of forests in Baden-Württemberg and the natural conditions of
small-scale private forests, such as location, distribution of tree species and age-classes,
standing volume, annual increment, and cutting volume are described. Second, the
economic results from the 20 years are presented together with illustrative graphs. The
importance of the results and the development during the period for different uses on a
microeconomic and on a macroeconomic level are discussed.
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1 INTRODUCTION

The state of Baden-Württemberg is a densely wooded area of the Federal Republic of
Germany, with a forest cover of 38%. Forest resources are very high (about 500 mill. m3

in total, 361 m3/ha), especially those of the privately owned forests that have a high
percentage of conifers.

Table 1. Structure of land use in private forests.

Private forests > 1000 ha 151 000 ha 29%
Private forests 200-1000 ha 28 000 ha 5%
Private forests 5-200 ha 154 000 ha 30%
Private forests <5 ha 187 000 ha 36%

Private forests total 520 000 ha 100%
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The distribution of forest ownership is dominated by community (38%) and private
forests (37%), of the total forest area. State forests cover 25%, about 24% is owned by
the federal land of Baden-Württemberg and only 1% is federal forest and of minor
importance. About 85% (130 000 ha) of private forests with 5-200 ha are owned by
farmers.

2 NATURAL CONDITIONS OF SMALL-SCALE PRIVATE FORESTS OF 5-200 HA IN
   BADEN-WÜRTTEMBERG

Private forests in this category are predominantly located in mountainous regions, such
as the Black Forest, the Swabian Mountains, the Swabian-Franconian Forest and the
forest called “Odenwald”, and also in other densely wooded rural areas, e.g. in the
region north of the Lake Constance. This means that the rural area characterises all of
these forests. Most of the forest owners live either in farm-holdings or as a pure forest
owners in nearby villages or small towns. Also the type of management is shaped by
these conditions. The owners’ families do most of the work (85-90%) in the forests.
Also the machinery in the forests is dominated by the machines which are also used in
agriculture: tractors with radio-steered winches for hauling the trees to the forest roads
and chain-saws for tree-felling operations. It is relatively scarce that a contractor with
greater machines, e.g. harvesters or wood processors is hired.

The natural conditions for tree growth and forestry are comparatively good,
depending on mostly fertile soils and sufficient precipitation. Only steep hillsides and
very high mountain areas reduce the possibility of tree production or make it more
expensive.

Coniferous trees, mainly Norway spruce, dominate the distribution of tree species.
The main tree species and their share are presented in Table 2.

Table 2. Main tree species and their shares in Baden-Württemberg.

This percentage of conifers is the highest in comparison with all other categories of
forest ownership – also with the private forests with more than 200 ha size.

Norway spruce (Picea abies) 63%
Silver fir (Abies alba) 12%
Pine (incl. larch: Pinus silv. and Larix dec.) 7%
Douglas fir (Pseudotsuga dougl.) 2%

Coniferous trees (total) 84%

Beech (Fagus silv.) 13%
Oak (Quercus spec.) 3%

Broadleaved trees (total) 16%
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Two main developments are the reasons for this result:

1. In rural areas, the conversion of poor agricultural land into forests by afforestation
has been carried out for 150 years. The most suitable species for this work has
been Norway spruce: these “new forests” show a percentage of 90-100 of Norway
spruce.

Another method used has been the conversion of coppice and other unproductive
deciduous tree stands into coniferous forests – also here the Norway spruce had been
used as the main tree species.

Altogether, it is estimated that in smaller private forests about 30-40% of the existing
forest areas had been established by afforestation or conversion.

2. The high productivity of Norway spruce and the high prices for this timber let also
to a favorite role of Norway spruce then in old forests clear-cuts had to be
reafforestated. Norway spruce was also favoured in the time after planting by
weeding and thinning against beech and silver fir.

The composition of age-classes and of the tree species within the age-classes show that
in the last 20 years there has been a new strategy in silviculture: the percentage of beech
and silver fir is increasing. Nowadays more mixed and more varied stands are strived for
by the forest owners.

Another speciality in these private forests is the so-called “Plenterwald”, this means
stands which are managed by selective cutting or single tree cutting. 13% of the forest
area belong to this category.1

The standing volume of all units has increased since the start of this network. Now it
has reached an amount of 337 m³ per hectare, starting with about 256 m³ in the year
1979. The average increment per year is also quite good: 9.2 m³ per ha and year. The
tree species show the normal differences:

Figure 1. Age classes in the test network Baden-Württemberg 1998.

1 All figures are the result of the analysis of the management plans of 172 forest farms in the test network. They are very near to
the figures of the whole entity of all private forests in the size of 5-200 ha.
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• Norway spruce: 10.3 m³ per ha and year
• Pine and Larch: 5.6 m³ per ha and year
• Beech: 5.2 m³ per ha and year

The allowable cutting volume is laid down in the management plans with an average of
6.0 m³ per ha and year. This allowable cut does not exhaust the real capacity of the
stands. Therefore the volume of harvested timber is the average slightly higher: on about
7 m³ per year and ha. This harvested volume does not break the law of sustainability
because it is fixed due to the purpose of taxation and therefore on a lower level then it
could be regarding the real possibilities.

3 THE NETWORK OF FARM FOREST AS AN ECONOMIC MONITORING SYSTEM

3.1 Network monitoring forest enterprises

The accountancy-network of small-scale private forests (”Testbetriebsnetz
Kleinprivatwald”) mostly owned by farmers is developed and organized by the Forest
Research Institute of Baden-Württemberg. It is to be seen as an addition to the federal
forestal test network monitoring forest enterprises of more than 200 ha and also an
addition to the agricultural monitoring network of the federal German government in
Bonn. The yearly results form the basic information for the agricultural report of
Germany and for agropolitical decisions.

In Baden-Württemberg teh network is an important addition to the forest and
agricultural network of the German government in Bonn. This federal forest network
includes private and community forests with more than 200 ha. The aim of this kind of
sampling data is to get information about the economic situation in form of annual
results. Better knowledge of economic data of small-scale forestry makes the
consultation to the farmers by Federal Forest Service of Baden-Württemberg more
effective. Another aim is to have good figures at its disposal, so forestry subsidies can
be justified and pushed through in an economical way by the ministry of agriculture. For
their co-operation forest farmers have the following advantages:

• an annual bonus
• a free forest management plan every 10 years
• an annual analysis of their own economic data
• figures of the region and categories to compare with

3.2 Methodology of the yearly data recording

The data recording of voluntarily cooperating forest farms uses especially developed
booking receipts. The owners of the farm forests are visited every year for 2-3 hours for
data collection and control. All information and figures are handled confidentially and
the electronic processing is carried out anonymously. During the visit the first thing is
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to check out the change of structural data (change of the agricultural and forestal area,
main agricultural crops etc) and of personal data (important for the bonus: bank code
and account). Then the real data recording for the past year can be done.

3.3 The annual data recording

Revenues
The revenues from the forest that is part of the farm is registered according to the
following structure, including own consumption:

• timber crop (amount, assortments, kind of use, kind of utilization)
• accessory production (Christmas trees, branchwood used for decoration)
• further gross yield (above all hunting leasehold, reimbursement for damage

caused by game)
• subsidies and financial support for various measures (investments are divided up

into periods)

Costs
The registration of the following expenses is divided into four different cost centres
(harvesting, silvicultural-treatment, roads, administration and others). Full costs and the
full revenues are booked, the VAT is included.

Human labour input and use of tractors in hours

• The work input is registered as hours and cost centres including:
• owners own work with calculated wages (all family members )
• workers with contract of employment
• seasonal workers without a contract

• Hours and costs of each tractor working in the own forest

In addition to detailed registration of hours worked in the forest, also total working
hours, including farming of the farm forest enterprise, are registered.

The remaining costs are registered according to the following types of costs, also
divided into cost centres:

• material (e.g. plants, spare parts, small tools...)
• costs for contractors
• costs for hired machines
• depreciations and new investments
• variable machine costs
• losses (e.g. caused by theft, damage...)
• costs for administration assigned to the owners' forest (eg. land tax, farm

insurances, accident insurance, costs for the building, charge for individual
advice from the state forest administration, contributions to forest cooperatives,
costs for the car...).
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The evaluation methodology
The yearly analysis is based on a calculation of the net return from the forest part of the
farm. Some costs of the total farm enterprise are calculated within the forest part of the
farm. Following limitations are made for the conduct of results:

• there is no assessment of the property of forest stands or soils;
• there is also no interest rate for the invested capital;
• the calculation model is based on a fiction of a farm without leaseholds and debts

without any liabilities, just like in the federalagricultural test network; and
• interest charges for loan capital or leasehold for forest areas must be paid from

the net profit of the farm.

4 RESULTS FROM THE NETWORK OF SMALL-SCALE PRIVATE FORESTS

The main result achieved over the 20-year period (1979-1998) is that the owner’s family
is able to earn an income of 635 DM per year and hectare (Fig. 3). The main reason is
the work of the owner’s family which contributes 63% to the result. The net income
from forestry is not very bad at 235 DM/year/hectare, even considering that there are
subsidies of 89 DM/ year and hectare. The costs for material, contractors, depreciation

Figure 2. Correlation between costs, revenues and success dimensions such as family income
and net income accounted within the network of small-scale forestry in Baden-Württemberg.
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Figure 3. Gross income, family income and net income in the test network of farm forests in
Baden-Württemberg

Figure 4. Revenues in farm forests – Baden-Württemberg 1979-1998 (DM/ha).
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and wages are at 317 DM/year/hectare not very high. In the last 20 years, the gross
income was 953 DM/year/ha. The portion of timber selling was 818 DM/year and
hectare that means 86% of the gross income, while the subsidies were about 9% of the
gross income. Only 6% of the gross income does not depend on timber or subsidies.
The results have been published since 1984 as a yearly report. A comparison of the
annual accounts is made by the evaluation of the results according to different points of
views and different stratification. Some examples include:

• the regional evaluation (according to four regions Black Forest, Oberland-
Ostalb, Schwäbisch-Fränkischer Wald, Odenwald-Hohenlohe)

• an evaluation according to four different size-classes of forest areas (5-10 ha, 10-
20 ha, 20-50 ha, > 50 ha-200 ha)

The family income is the most important economic result (gross income minus material
costs, costs for contractors, wages for employed workers- as to say gross income minus
all costs except of calculated wages for owner‘s own work and work of the family). The
family income gives an idea of the available money gained by the forest part of the
enterprise. The up and down from year to year is shown in Figure 6.

The net income (family income minus calculated wages for family labour) is shown
in Table 3. It is used above all for the comparison with other mostly larger forest
ownerships with paid workers.

Figure 5. Costs in farm forests – Baden-Württemberg 1979-1998 (DM/ha).
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The main event was the windfall in 1990. The high amount of windfall-timber caused a
peak of family income in 1990. But the years after that show a deficit for 4 years. The
reasons for these deficits were low cutting volume, high costs for replanting and deep
market prices for timber. The peak in the year of the windfall should also be classified
not as a normal result of sustained forestry and so regarded as regular income, but more
as a loss of forest capital in form of thrown immature stands which is transferred by
windfall into money capital. So that parts of this net income should be regarded as
financial capital and should be not used as normal income.

It is also remarkable that the family earns 26 to 67 DM per hour, in the average about
44 DM by working in their forest. This is much more than the result for a working hour
spent in farming. (Figure 6).

5 DISCUSSION

The family income per ha from forests is quite favourable, but the same income from the
agricultural part of the farm enterprise in the average is reaching more than the double
amount (ca. 1500 DM/ha). In the family income from agriculture depends more
than 40% on direct or indirect subsidies.

Figure 6. Economic results in farm forests – Baden-Württemberg 1979-1998.
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When these figures are transferred to the average total size of the farm enterprises (ca.
21 ha forests, ca. 26 ha agricultural land),  the forest area contributes to the total family
income of the farm with 25%.

Another relation between forestry and agriculture is showed in the amount of family
income per working hour: the running of the agricultural area needs 80-150 working
hours per hectare, the forests only 10-20 h/ha. So the possible family income per hour
from agricultural activities is much more lower (10-20 DM/ha) than the work in the
forests (20-67 DM per ha). These figures give good support for decisions about
investments and the use of the own labour capacity: if there is free labour capacity in the
farm, it is better to intensify the forest sector (if possible) than the agricultural sector.

In the case of scarce capacity, it could be better to organize the agricultural sector
more extensively.

In regions with a high concentration of farm forests, e.g. the Black-Forest, the
contribution of the forests to the total income of the farms reaches a share of 30-60%,
in the mean ca. 40%. There the forests play an important part in the management of
these farms, and the families are depending on timber selling and therefore on the
market prices for timber.

The social and the economic structures of rural regions are also depending on farms
which are capable of surviving. The maintenance of a beautiful landscape – important
for touristic purposes, especially in top regions as the Black-Forest – is also a function
of good situated and vital farm enterprises. In the Black-Forest only 2.3% of all working
persons in the region are cultivating and tending 86% of the total area. The importance
of farm forestry and the income from this part of the farm cannot be overestimated.

During the last 20 years of existence the Cost Accountancy Network on Farm Forest
Enterprises has been developed to a very important and very useful instrument for
different purposes.

At first it puts lot of figures and information at farmers disposal so that they have a
very detailed analysis of the economic situation of their forests. With this information
they are able to look for better ways to manage and organize the work in their forests
and the marketing of their products, mainly timber.

Another group who are using the information very intensively are all persons of the
state forest administration who are involved in extension work for private forest owners.
They find a lot of data about the economic situation and about economic problems in the
forests of their clients which are helpful for their extension service.

The data are also used for macroeconomic purposes such as regional structure
analysis and as basic information for policy makers who will be informed about the
economic situation of a part of the rural population.

This information could be used for more and better directed public support to the
forest owners – by indirectly given extension services or by direct financial subsidies –
who are contributing with the sustainable and tending management of their farm forests
to the public welfare.
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