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Abstract Within the European Union there exist
three diVerent frameworks for forest accounting at the
national level. For purposes of the national accounts,
the regulations of the European System of Integrated
Economic Accounts (ESA) have to be observed. They
require a distinction between forestry and logging and
provide speciWc guidelines for the valuation of standing
timber. In recognition of the special character of for-
ests and forestry production, two satellite accounts are
devoted to forestry: the Economic Accounts for For-
estry (EAF) and the European Framework for Inte-
grated Environmental and Economic Accounting for
Forests (IEEAF). Although they were designed as
complementary to the national accounts and refer to
the same basic methodologies, the guidelines for forest
accounting provided by the three manuals are not fully
compatible. Just recently, a further integration and
harmonization of the concepts for forest accounting
has been proposed. Austria has implemented the valu-
ation of the increment as an output of forestry as
requested by ESA and produces the EAF tables on a
regular basis. The possibilities for extending forest
accounting to natural resource accounts for standing
timber and the IEEAF have been investigated in terms
of pilot studies. The Austrian experiences and results
exemplify the problems and possible solutions associ-
ated with the adoption of the diVerent European
schemes. Data deWcits and valuation issues restrict the

signiWcance of respective results to some degree, espe-
cially as regards forestry-speciWc extensions of the
accounting schemes.
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Introduction

Forestry is a speciWc part of the national economy, deW-
ned by the production of wood in the rough and other
forest-related products. The economic signiWcance of
any industry is assessed usually by referring to its con-
tribution to the Gross Domestic Product. In most
European countries, this indicator classiWes forestry as
a marginal element of the economy. However, the eco-
logical and social signiWcance of the forest resource
and its utilization trigger considerable eVects on other
parts of the economy as well as on public welfare and
are hence of great and still increasing political concern.
In recognition of the peculiarities of forestry, special
rules have been established and speciWc accounting
schemes were developed for dealing adequately with
forestry in the context of national accounting. On
behalf of the FAO, Lange (2004) published a manual
for environmental and economic accounts for forestry,
based on the previous studies of FAO (1998) and Vin-
cent and Hartwick (1997). At the Statistical OYce of
the European Communities (Eurostat), the Task Force
on Forest Accounting developed respective schemes
and analyzed the experiences gained by several
national pilot studies. The possibilities for implementing
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forest-related environmental accounting were explored,
e.g. by Bombana and Femia (1998) for Italy, Eriksson
and Wolf (1998) for Sweden, Muukkonen (1998) for
Finland, Bergen et al. (1998) and Bormann et al.
(2006) for Germany and Tessier and Peyron (1999) for
France. Peyron (1998) and Gutow and Schröder (2000)
investigated extensively the conceptual as well as prac-
tical problems associated with forest accounting at the
national level.

European schemes for forest accounting

The European System of Integrated Economic
Accounts (ESA) is the compulsory framework for
national accounting in the European Union (Statistical
OYce of the European Communities 1999a). It is
based on and closely related to the System of National
Accounts (SNA) as proposed for general application
by the United Nations. Data pertaining to the forest
sector have to enter the National Accounts in compli-
ance with ESA deWnitions and respective methodol-
ogy. Although ESA is a general framework, it does
provide also some regulations speciWc for forestry. The
latest revision of ESA in 1995 brought about signiWcant
changes, some of which directly aVecting the forest sec-
tor and respective statistics.

Apart from the necessity to diVerentiate forestry
and logging and hence to evaluate the increment as
output of forestry, a scheme for natural resource
accounting has been introduced. Based on the concepts
of Integrated Environmental and Economic Account-
ing (SEEA, United Nations 2003), accounting for the
changes in value of natural assets shall allow for diVer-
entiating GDP into real output on the one hand and
output due to depletion of natural resources on the
other. It has to be kept in mind, though, that the valua-
tion exclusively refers to the income generating poten-
tial of these resources, whereas any externalities are
not to be accounted for. Forests and mineral resources
have been quoted as priorities of natural resource
accounting for several years already. Although its com-
pulsory implementation had originally been envisaged
for 2005 already, the concept is far from general appli-
cation. There is still no legal basis for compulsory
implementation and respective progress is not to be
expected in the near future.

The Economic Accounts for Forestry (EAF) is a sat-
ellite account providing additional information and
concepts adapted to the particular nature of the forest
industry. The main purpose of the EAF is to analyse
the production process and primary income generated
by it. The forestry part being an extension of the origi-
nal scheme of agricultural accounting, the Economic

Accounts for Agriculture (EAA) and the EAF meth-
odologies are jointly covered by one manual (Statisti-
cal OYce of the European Communities 2000a).

In contrast to ESA, there is no legal basis which
would compel the member states to provide respective
data. The elaboration of the EAF is voluntary and
respective commitments are of the character of gentle-
man’s agreement. Results of the EAF are available to
the public in the Newcronos database. However, EAF
data are only partially provided by a number of coun-
tries. Regarding 2004, only six countries out of EU15
and one new member country sent EAF data to Euro-
stat at end of November 2005.

Starting from a comparatively low level of commit-
ment, there are some indications for an increasing
interest in EAF statistics. For instance, Germany elab-
orated respective tables for the period from 1991 to
2002 (Dieter et al. 2004). Some of the new member
states obviously started to investigate the EAF concept
and at least consider its implementation. Just recently,
Eurostat recognizes an increasing interest in statistical
data on forestry motivated especially by the elabora-
tion of Sustainable Indicators (Rural Development,
Sustainable Management of Forests).

The Integrated Environmental and Economic
Accounting for Forests (IEEAF) is the second satellite
account devoted to forestry. It aims at a more compre-
hensive documentation of the sector (Statistical OYce
of the European Communities 2002a). Inspired by the
SEEA, the framework covers not only transactions but
also addresses assets and residuals. The EUROSTAT
Task Force on Forest Accounting reWned the original
concept in the second half of the 1990s and several
countries participated in a series of IEEAF pilot appli-
cations (Statistical OYce of the European Communi-
ties 1999b, 2000b, 2002b, c).

Like the EAF, the IEEAF lack any legal basis.
Implementing this scheme is therefore voluntary and
providing Eurostat with respective data is merely
based on a gentleman’s agreement. The IEEAF trans-
mission programme is based on a questionnaire sent
out every other year and inquiring data of the years
n¡4 and n¡3, respectively. So far, the response as
such, as well as the quality and comprehensiveness of
the data transmitted has been rather poor. For that
reason, Eurostat has not made the results available in
Newcronos database yet. The latest round of data col-
lection took place in 2004, requesting data of the years
2000 and 2001. This inquiry was answered by just Wve
EU countries and one new member (Lithuania).

Due to organisational changes and shifting responsi-
bilities at Eurostat, activities related to integrated forest
accounting have been sparse since the latest publication
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of IEEAF pilot studies in 2002. Even the work of the
Task Force on Forest Accounting has been discontin-
ued. Nevertheless, there seems to be a rising interest in
this topic. In November 2003, the Statistical Programme
Committee adopted a European Strategy for environ-
mental accounting. Forest timber accounts have been
deWned as one of the priority modules for harmonised
reporting. The Sixth Environmental Action Programme
considers forests as a key natural resource and an
important economic asset. The Programme asks for
well-preserved and sustainably managed forests, as a
contribution to biodiversity and rural development. The
forest timber accounts were derived from the IEEAF,
focusing on the wood supply function of forests. The
module timber accounts also contributes to the climate
change issue, describing CO2 Xows related to forest
activities, use of wood and changes in land use. Other
functions of forests are omitted, however. In fact, the
IEEAF questionnaire sent out in 2004 addressed the
forest timber accounts and hence did not comprise any
more the Non-ESA elements: factors linked to biodi-
versity, recreational functions and protective functions.
On this basis, Italy and Estonia elaborated IEEAF pilot
studies in 2005. Germany followed in 2006 and Hun-
gary, Latvia and Greece started working on these tim-
ber-focused IEEAF tables on a grant basis.

The full integration of the two forestry satellite
accounts, namely the EAF and the IEEAF, under the
heading of forest timber accounts is an issue recently
proposed by Eurostat. This step shall help avoiding
incoherence, double work for the member states and
for the responsible working groups at Eurostat. Given
the diVerences in scope and background, a respective
harmonization is all but straightforward but should
help to establish forest accounting on the national level
throughout the European Union.

Even though the integrated concept of forest timber
accounts addresses considerably less topics than the
original scheme of IEEAF, responsibility for data collec-
tion was assigned to Eurostat Unit E3 ‘environmental
statistics’. It is proposed to give up collecting the annual
data every 2 years and to switch to a regular annual data
collection instead. According to the delayed availability
of some kind of data, the new set of IEEAF tables shall
be split into two groups on the basis of the reference
year. Whereas the standard deadline is t+12 months,
supply and use tables are to refer to the year n¡3.

Forest accounting in Austria

Austria being one of the most densely forested coun-
tries in Europe, forest statistics and respective develop-
ments are of considerable interest (e.g. Sekot 2000,

2004a). The EAF were implemented at an early stage.
Austrian representatives contributed to the work of
the Eurostat Task Force on Forest Accounting by co-
designing and testing the concept of the IEEAF.

In response to the new requirements, especially
those triggered by ESA 1995, speciWc projects—Euro-
pean as well as national ones—were launched in order
to develop and test along with the diVerent schemes of
forest accounting. A series of pilot studies was elabo-
rated at the University of Natural Resources and
Applied Life Sciences, Vienna, investigating data
sources and developing and testing approaches suitable
for a routine application of ESA, EAF and IEEAF,
respectively:

• Valuation of the increment as output of forestry
(Sekot 1998)

• Natural resource accounting for standing timber
(Sekot et al. 1996; Sekot and Nikodem 1999; Sekot
1999a, b; Statistical OYce of the European Commu-
nities 1999b, 2000b)

• EAF (Sekot 2002, 2004b)
• IEEAF—annual set of tables for ESA-functions of

forests. Austria 1999 (Sekot and Stefsky 1999; Statis-
tical OYce of the European Communities 2002b)

• Non-timber functions of forests, monetary values
and carbon balances for Austria and Germany
(Sekot et al. 1999; Statistical OYce of the European
Communities 2002c)

Statistics Austria, the national statistical oYce of Aus-
tria, is responsible for establishing the national
accounts. The valuation of the increment being imple-
mented already, the current standards should suYce as
regards the forest-speciWc requirements for national
accounting imposed by ESA 1995.

As concerns the EAF, there is a clear commitment
on behalf of Statistics Austria. These tables are
regarded as a relevant complement to the Agricultural
Accounts and as a prerequisite for deriving sound data
on the forest sector for purposes of national account-
ing. They help to avoid double counting or omissions.
The EAF have been implemented according to the
new guidelines, consistent time series being available
from 1988 onwards. The tables are established and
transmitted to Eurostat on a regular basis. Respective
data are available at the homepage of Statistics Aus-
tria. Commented results have been published repeat-
edly (Sekot and Mayer 2004, 2005). The conceptual
gaps between the standards of ESA and EAF are cov-
ered by means of the so-called bridge tables.

Although alternative concepts for establishing natu-
ral resource accounts for standing timber have been
investigated, this non-obligatory extension of national
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accounting has not been implemented on a regular basis
yet. At least for the time being, any respective action
would have to be triggered by speciWc legal obligations.

Also as regards the IEEAF, there was no follow-up to
the initial pilot studies so far. The latest questionnaire
sent out by Eurostat in 2004 was left unanswered. Nei-
ther the ministry nor Statistics Austria feels responsible
for dealing with such non-compulsory statistics on their
own account. The political focus lying on the require-
ments of the Ministerial Conference on the Protection of
Forests in Europe (MCPFE), the IEEAF are no issue of
any priority and will hardly be Wnanced, additionally.

Based on this situation, neither Statistics Austria nor
the ministry are very much in favour of Eurostat’s
intention to integrate the EAF into IEEAF under the
heading of forest timber accounts. As compared to the
current situation, where only the EAF are imple-
mented on a regular basis, the integrated scheme
would require additional eVorts. On the other hand, it
would be doubtful, whether and by what institution the
elaboration of independent IEEAF-tables would be
commissioned at all as there seems to be no speciWc
interest in respective additional information, at least
for the time being. Apparently, the potential of inte-
grated timber accounts as regards issues such as to
derive indicators for sustainable forest management or
to establish the link between physical and monetary
data has not been acknowledged yet, the monitoring of
forest resources and multifunctionality being based on
alternative schemes so far. Whereas IEEAF deWnitely
belongs to environmental statistics at Eurostat, the
department of environment at the Austrian ministry
claims too few environmental indicators in the frame-
work of the forest timber accounts for taking over
responsibility and costs. Ultimately, the integrated con-
cept may therefore elicit a maximum of commitment
and data transmitted to Eurostat by at least comple-
menting the EAF with any additional data readily
available. At any rate, the new scheme would close the
gaps between EAF and the national accounts and prac-
tically oVset the need for bridge tables and respective
explanations, other diVerences between the two
schemes but the increment and the intermediate con-
sumption of logging being not accounted for in the
Austrian case.

Methods

European concepts and regulations

The manuals for ESA, EAF and IEEAF provide the
methodical framework to be observed when drawing

up the respective tables. Although all of the concepts
refer to deWnitions and general principles as deWned by
SNA and SEEA, there prevail signiWcant diVerences as
to the procedures proposed and their compulsory
nature.

ESA 1995 introduced the compulsory distinction
between ‘forestry’ (deWned as growing timber and
tending forests) and ‘logging’ (harvesting of timber and
extraction of wood products). Nowadays, the incre-
ment is to be valued as the output of forestry, indepen-
dent of any harvests. In non-commercial forests where
the growth is not organised, managed and supervised
by an institutional unit, the increment occurs in terms
of ‘economic formation’, whereas in commercial for-
ests the increment is to be treated as ‘changes in stocks
of work-in-progress’, which is a special kind of gross
capital formation. The production of standing timber
provides an output which is not yet suYciently pro-
cessed to be in a form which is ready to be marketed.
Only when the trees are felled, the process of produc-
tion is completed and the work-in-progress is trans-
formed into inventories of Wnished products ready for
sale or other use.

The output of logging adds to the output of forestry
and is to be assessed as the roadside value of the timber
harvested. For the time being, there is no unanimous
understanding, whether standing timber used for fell-
ing is to be recorded as intermediate consumption of
logging or not. Alternatively, ESA regulation 3.71d
could be applied, stating that goods produced and con-
sumed within the same accounting period and within
the same local kind of activity unit are to be recorded
neither as output nor as intermediate consumption.
Whereas gross value added is not aVected by this
debate, the values of output and intermediate con-
sumption diVer considerably between those two alter-
natives. The Austrian approach to record the total
increment as output of forestry and standing timber
harvested as input of logging contradicts the view
maintained e.g. by Bormann et al. (2006, p. 62) and is
based on the following considerations:

In the course of felling, standing timber is being used
up and transformed into the output of the logging
industry, i.e. timber assortments at the roadside. Con-
sequently, standing timber used for felling bears the
characteristics constituting intermediate consumption.
Due to the diVerentiation between ‘forestry’ and ‘log-
ging’, the production of standing timber and its use in
the context of felling are performed by diVerent types
of local kind of activity units. According to ESA 1.35,
respective output and input has to be recorded sepa-
rately and hence ESA 3.71d is not applicable. More-
over, also the second condition postulated by ESA
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3.71d is violated in the context of the forestry/logging
interface: the timber harvested has not been produced
in the same period but has accumulated in terms of
work-in-progress over the whole lifespan of the tree
harvested. Therefore, the total increment is to be
recorded as output of forestry as requested by ESA
3.14.b. For reasons of consistency, the use of standing
timber by the logging industry is to be treated as inter-
mediate consumption. Hence, ESA 3.71d is applicable
only for the trade in standing timber, whereas logging
deWnitely involves intermediate consumption provided
from within the sector. Consequently, the value of pro-
duction is increased by the value of the increment,
whereas the net increment (value of the increment
minus value of standing timber harvested) adds to the
gross value added of the sector. Conceptually, total
output in forestry can be measured by the value of
sales plus other uses plus changes in inventories includ-
ing work-in-progress. The output should be recorded
as being produced continuously over the entire period
of production and not simply at the moment of time
when the process is completed, i.e. when the trees are
felled.

The balance scheme for forests comprises the fol-
lowing Xow items as regards standing timber: natural
growth, fellings, catastrophic losses, other changes,
changes in classiWcation and revaluation. ESA postu-
lates the following rules for the valuation of standing
timber in terms of work-in-progress:

• Flows as well as stocks are to be evaluated with ref-
erence to market values.

• Where market prices are not available, costs of pro-
duction or discounted net revenues can be used as
surrogates.

• As regards stock entries of work-in-progress, the
price used should be the estimated basic price of the
Wnished product at the pro-rata production costs
incurred.

• The basic price corresponds to the amount received
by the producer from the buyer per unit of good or
service produced (=producer price; not including
invoiced VAT) minus any taxes on products payable
plus any subsidies on products due on that unit as a
consequence of its production or sale.

• Standing timber is to be evaluated according to the
future proceeds from selling the timber minus the
cost of tending the forest till the harvesting age and
the cost of harvesting, all these items to be dis-
counted.

• Instead of applying any general rate for discounting
(especially the social rate of interest), the respec-
tive factor should be derived from information on

transactions concerning the very asset under investi-
gation (forests).

Although EAF methodology is based on ESA regula-
tions and was mostly adapted to ESA 1995, the two
concepts are still not fully compatible. There do exist
minor diVerences as to the delimitation of agriculture
and forestry, e.g. as regards the production of Christ-
mas trees in nurseries. The most important diVerence
between ESA and EAF however, concerns the mea-
surement of output. For practical reasons, the EAF
manual states that: “...in cases, where standing timber
stocks are relatively regular (i.e. their volume does not
Xuctuate substantially from one year to the next) tim-
ber output is to be recorded only at the time of felling.”
(Statistical OYce of the European Communities 2000a,
p. 33). Due to these diVerences, the Wgures on forestry
deviate between the two concepts. So-called bridge-
tables were introduced in order to document respective
gaps.

The EAF comprise the production account, the gen-
eration of income account, the entrepreneurial income
account as well as elements of the capital account. The
production account records the outputs as well as the
inputs of the industry. The output of the forestry indus-
try comprises forestry goods, forestry services as well
as inseparable non-forestry secondary activities. Pro-
duction is to be valued at the basic price. Total output
minus intermediate consumption gives gross value
added. From this, Wxed capital consumption is
deducted. Final result of the production account is the
net value added at basic prices.

The generation of income account considers other
taxes as well as other subsidies on production. Net
value added modiWed by these elements gives the fac-
tor income, which is diVerentiated into the compensa-
tion of employees on the one hand and the operating
surplus or mixed income on the other. The entrepre-
neurial income is derived by further considering rents
and interest. Finally, gross and net Wxed capital forma-
tion, changes in stocks as well as capital transfers are
documented as part of the capital account.

Even the part of the so-called ESA-functions of for-
ests within the IEEAF framework exceeds the scope of
the EAF: the scheme comprises balances for forest
land and standing timber as well as input–output
tables, all of them in physical as well as in monetary
terms. Furthermore, forestry-based outputs of other
industries such as agriculture and tourism are taken
into account and a diVerentiation between market and
non-market output is introduced. Moreover, the eco-
nomic accounts have to be split up into forestry and
logging. Additionally, Non-ESA-functions are addressed.
123



486 Eur J Forest Res (2007) 126:481–494
These externalities of forestry are to be assessed by
means of physical descriptors in the Wrst place, mone-
tary valuation of forest services being no part of the
concept so far. The original framework addressed Wve
diVerent Non-ESA functions (carbon binding, factors
linked to biodiversity, recreational functions, protec-
tive functions, health of trees) with a total of nine
tables.

Unlike the strict rules deWned by ESA which have to
be obeyed in the context of national accounting, the
IEEAF manual merely proposes alternative
approaches for the valuation of forests, forest land and
standing timber. In principle, transaction value meth-
ods (TVM) and net present value methods (NPVM)
can be distinguished, each group comprising several
variants (Statistical OYce of the European Communi-
ties 2002a, pp. 101 V):

Combined valuation of land and standing timber
(stock):

• Market value based on transactions in forest real
estates (TVM)

• Valuation based on forestry income (NPVM)

Separate valuation of land (stock):

• Transactions in bare forest land (TVM)
• Surrogate markets, e.g. marginal agricultural land

(TVM)
• Recommended values (i.e. experts’ opinions based

on an empirical background of TVM- and or NPVM-
data)

Separate valuation of standing timber (stock):

• Consumption value (TVM; stumpage prices of the
various species and assortments being related to the
respective volumes)

• Stumpage value (TVM; the average stumpage price
of felling being generally applied to the total vol-
ume)

• Net present value (NPVM)

Fellings (Xow):

• Stumpage value (TVM)

Natural growth (Xow):

• Yearly costs of growing timber (transaction values of
input factors)

• Net present value (NPVM)
• Consumption value or stumpage value (TVM)

Other changes in volume (Xow):

• Net present value (NPVM)
• Consumption value or stumpage value (TVM)

When drawing up a national balance, however, the
individual variables have to be valued in a consistent
way. Eurostat concluded from a series of pilot studies,
thereby highlighting the practical problems of forest
valuation which prevail also in the national context
(Statistical OYce of the European Communities 1999b,
p. 16): “The standard approach would be to derive the
present value of standing timber from the future
receipts. In this case, one should make assumptions
about the future volume of timber felled, value them
by the stumpage prices, deduct the costs of bringing the
timber to maturity, and discount the receipts to the
present period. This approach necessitates knowing
the age structure of the standing timber, as well as the
future expenses. One also has to deal with the issue of
variation in prices over time and by type of wood prod-
ucts. As a simpliWcation the value of standing timber is
calculated by multiplying the present volume with the
stumpage price.”

If at all, compliance with ESA-rules may be argued
by interpreting transaction values as special kinds of
net present values (Statistical OYce of the European
Communities 2002a , p. 102): “Both, the stumpage
value and the consumption value methods may be seen
as a simpliWcation of the present value method. The
rationale would be that the future increase in the vol-
ume of standing timber due to natural growth oVsets
the need for discounting the future returns. For the
consumption value method, this ‘implicit discounting’
is higher and corresponds to both the future natural
growth and the future increase in quality, e.g. due to
the fact that higher diameters may receive higher
prices per cubic meter.”

Approaches investigated and adopted in Austria

The National Forest Inventory (NFI) is the main
source for physical data on stocks and Xows as regards
forest land and standing timber. In contrast to the
requirements of yearly reporting, however, results of
the NFI become available with a periodicity of some 5–
10 years only. Figures on stocks represent averages
pertaining to the sampling period of between 2 and
5 years. Like all the other Xow items derived from the
NFI, the original data on increment cannot be related
neither to a speciWc year nor to a certain period, as the
individual years inXuence the average results with
diVerent weights. Consequently, the Xow data available
show a considerable time lag and represent mean val-
ues related to the time span of two consecutive inven-
tories. So far, the approach has been to keep the latest
data constant until new results of the NFI become
123
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available. For assessing the increment of the year 2005
for instance, data published in 2004 and representing
natural growth of the years 1992 till 2002 are used as
surrogates. Only in 2011, when the next results of the
NFI are to be expected, the average increment derived
from the measured natural growth of the years 2000–
2009 will be adjoined to the reporting period 2005. In
future, this problem might be tackled by means of spe-
ciWc models, which are being developed in order to
assess CO2 sequestration in compliance with the Kyoto
protocol.

In view of these problems, it was decided to keep the
approach for valuing the increment for purposes of the
national accounts as simple as possible and to deviate
explicitly from the ESA rules of valuation. Instead of
referring to future prices and speciWc discount factors
or to the costs of production, the increment is valued at
stumpage prices. On that basis, a number of diVerent
approaches were investigated (Sekot 1998). The imple-
mented version underlying the values entering the
national accounts (Fig. 1) distinguishes between six
main assortments (coniferous and broadleaved each
diVerentiated into sawlogs, pulpwood and fuelwood).
With reference to the model of the normal forest, it is
assumed, that the shares of assortments associated with
the increment correspond to the long term average
shares of assortments harvested. The valuation is based
on respective yearly average roadside prices of Wr and
beech, these two species together dominating the Aus-
trian forests with a share of some 73% in terms of
increment. The stumpage prices are derived by deduct-
ing the average harvesting costs per m3 as documented

by the network of bigger forest enterprises for the
reporting year. For deriving the intermediate con-
sumption as requested by the ESA scheme, the same
stumpage prices per assortment are applied to the
standing timber harvested, the shares of the assort-
ments withdrawn being documented by the annual
record of cuts.

Apart from the fellings, all physical data on stocks
and Xows for natural resource accounting as regards
standing timber have to be derived from the NFI.
Dependent from the availability of physical data, most
of the elements quoted in the balance scheme suVer
from a considerable time lag so far. Starting from the
latest results of the NFI, the yearly Wgures of stocks are
calculated by adding or deducting the various Xow
items. When new NFI data become available the calcu-
lated Wgure of the stock is adjusted to the empirical
measure, the diVerence entering the balance under the
heading of ‘other changes’. Five diVerent approaches
were tested for drawing up respective accounts (Sekot
and Nikodem 1999; Sekot 1999b). Table 1 provides a
concise characterisation of the respective methods. All
of the variants refer more or less directly to current
stumpage prices.

The conceptual framework for establishing the EAF
follows a multi-stage approach (Sekot 2002): Wherever
possible, aggregated data comprising the entire indus-
try are adopted. Respective statistics are available
especially as regards fellings, production of forest
plants, plant protection products, real property tax,
forestry subsidies and compensation of employees.
Complementary data is derived from individual

Fig. 1 Nominal values of 
increment, fellings and 
resulting net increment as 
acknowledged by the national 
accounts in addition to the 
EAF-Wgures on output, 
intermediate consumption 
and value added
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enterprises, which are diVerentiated into three catego-
ries: Small-scale forestry with up to 200 ha is repre-
sented by the accountancy network of farm forests.
The bigger forest enterprises (>200 ha) are character-
ized by data from the accountancy network of forest
enterprises exceeding 500 ha. Statistical inferences are
based either on the volume of fellings or on the area of
forestland of the respective category. The national for-
ests are considered as a separate category and provide
some data based on their own accounting for EAF pur-
poses. Remaining items are assessed in terms of expert
opinion. This is the case as regards intermediate con-
sumption of enterprises rendering forest services and
those producing forest plants as well as for overcoming
various other data deWcits. Following this approach, it
is possible to address most of the items listed in the
EAF transmission table.

Like the EAA, also the EAF are elaborated not
only at the national level but also for NUTS II catego-
ries (Nomenclature of Territorial Units for Statistics—
coding of statistical regions in the European Union,
level II in Austria corresponding to the provinces) and
represent the sector in the regional accounts via
bridge-tables. For deriving the EAF at provincial level
a top–down approach is applied: the national results
are split up by referring to the shares of ownership cat-
egories as well as to the respective fellings. Neither
timber prices nor accounting data are diVerentiated,
however. As the national averages are not truly
weighted means of provincial data, coherence of the
results could not be safeguarded by a bottom–up
approach.

Results

On an average, the increment contributes some
800 Mio. D to the output of the forest sector as docu-
mented in the national accounts (Fig. 1). Thus, the
increment makes up some 43% of the sector’s total
output. The value of the standing timber harvested
averaging some 550 Mio. DD per year, the national
accounts show an additional annual gross value added
due to net increment in the magnitude of 250 Mio. D as
compared to the EAF. This increase of stocks of

work-in-progress accounts for some 25% of the sec-
tor’s gross value added and contributes almost 30% to
the factor income.

In contrast to the routine application related to the
national accounts, natural resource accounting for
standing timber is stuck in an experimental stage.
Depending on the methodical approach the tentative
results obtained by Sekot and Nikodem (1999) diVer
considerably, not only between the variants investi-
gated (Table 1) but also from the values nowadays
acknowledged by the national accounts (Fig. 1). Typi-
cally, the revaluation item dominates the Xows by far
(Table 2). It is derived as the diVerence of value in the
opening stock valued at price levels of the previous
year and of the reporting year, respectively. Usually
there is no data available on catastrophic losses, most
of the damages due to, for e.g. windthrow or bark bee-
tle being recovered in terms of sanitary fellings.
Changes in classiWcation might be captured on the
basis of the NFI in intervals of several years only. In
1997, new data of the NFI became available. The
adjustment of the calculated Wgure of stocks to the
empirical one is recorded as ‘other changes’ and aVects
the balance almost twice as much as the increment.

Whereas the signiWcance of the yearly results of this
kind of natural resource accounting is quite limited due
to the low reliability as well as poor accuracy of the
various underlying data, respective developments may
be of some interest in the long run. As shown in Fig. 2,
the stumpage value of the growing stock has declined
in real terms during the last 30 years despite a consid-
erable increase in volume. Even such a simplistic
approach, where the volume of the growing stock as
recorded by the successive results of the NFI is con-
fronted with respective real values as derived in terms
of the stumpage value method, may lead to insights of
some signiWcance: the increase of timber production in
physical terms could not compensate the declining
trend of real timber prices and hence does not suYce
for sustaining the economic potential of forestry.

According to the economic accounts for forestry, the
output of the forest industry is usually in the range
between 1.0 and 1.2 billion D per year (Fig. 3). Wood in
the rough usually accounting for more than 80% of the
output, the respective development is mostly driven by

Table 1 IdentiWcation of the 
diVerent approaches (Sekot 
1999b)

Approach Characterisation

I Consumption value method; growing stock assorted by age class
II Stumpage value method; growing stock undiVerentiated
III Valuation based on age constants
IV Consumption value method; growing stock assorted via grading 

models applied to the sample trees of the NFI
V Calculation of net present value and deduction of management costs
123



Eur J Forest Res (2007) 126:481–494 489
the Xuctuation of timber prices on the one hand and by
the intensity of harvests on the other. Due to the fact,
that the ‘practical rule’ is applied and forestry output is
measured in terms of timber harvested only, high levels
of fellings due to calamities tend to trigger an increase
of output, gross value added and entrepreneurial
income as documented by the EAF. This was the case
e.g. in the years 1990 and 2003. Conversely, the
national accounts reXect also the associated reduction
of net increment associated with excess fellings.
Whereas EAF recorded an increase of gross value
added from 2002 to 2003 in the magnitude of 7.2% as

triggered by the extraordinary rise in felling volume,
there was a decrease of 3.6% according to ESA rules
due to the associated reduction of net increment in
combination with declining timber prices.

On an average, 11% of the output is related to for-
estry services rendered by contractors. As this kind of
output is consumed within the sector in terms of inter-
mediate consumption, it does not aVect gross value
added. Other products and products from secondary
activities contribute some 3% each to the sector’s total
output. Primary production requiring comparatively
few inputs, the gross value added amounts to 71% of

Table 2 Forest balance for 
standing timber for the years 
1996 and 1997 according to 
Wve diVerent approaches of 
valuation (I to V; source: 
Sekot and Nikodem 1999,  
p. 93)

1996 Physical balance 
in Mio. m3 o.b.

Monetary balance in Mio. D

I II III IV V

Opening stocks 1,014,678 20,843 22,906 28,880 21,642 29,062
Natural growth +30,665 +516 +516 +516 +516 +516
Fellings ¡23,588 ¡400 ¡400 ¡400 ¡400 ¡400
Catastrophic losses . . . . . .
Other changes . . . . . .
Changes in classiWcation . . . . . .
Revaluation – ¡3,169 ¡3,597 ¡4,302 ¡3,532 ¡7,100
Closing stocks 1,021,756 17,790 19,425 24,694 18,226 22,078

1997

Opening stocks 1,021,756 17,790 19,425 24,694 18,226 22,078
Natural growth +26,778 +545 +545 +545 +545 +545
Fellings ¡21,271 ¡436 ¡436 ¡436 ¡436 ¡436
Catastrophic losses . . . . . .
Other changes ¡51,790 ¡1,054 ¡1,054 ¡1,054 ¡1,054 ¡1,054
Changes in classiWcation . . . . . .
Revaluation – +3,343 +4,215 +5,974 +4,564 +11,024
Closing stocks 975,473 20,188 22,695 29,723 21,845 32,157

Fig. 2 Stocks of standing 
timber in physical and 
monetary terms (average 
values adjoined to the 
successive periods of data 
collection of the NFI; source: 
Sekot 1997, p.38, modiWed)
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the total output in the period from 1988 to 2004.
Almost 60% of the output remains as factor income.
One Wfth of factor income is related to the compensa-
tion of employees, whereas the remaining 80% accrue
as operating surplus and mixed income. This result
underpins the signiWcance of forestry for self-employ-
ment and rural income. In Austria, about half of the
forests pertains to small scale farm forests which
mostly employ family labour.

The EAF are also established at regional level and
enter the regional accounts via bridge-tables. On aver-
age, the share of fellings is a good proxy for the contri-
bution to gross value added (Table 3). Usually, the
results of ESA and EAF diVer only slightly in terms
of structure. Under extraordinary circumstances,

however, signiWcant diVerences may occur. This was
the case in the year 2003, when Salzburg was especially
aVected by a severe windthrow.

Although it was not possible to cover all of the items
requested, the IEEAF pilot applications produced
quite a lot of numerical (physical as well as monetary)
results for Austria (Sekot and Stefsky 1999; Sekot et al.
1999, Statistical OYce of the European Communities
2000b, 2002b, c). However, the main outcome was an
assessment of the problems associated with IEEAF
implementation.

In regard to the so-called ESA-functions of forests,
the main problems were related to the following issues:

• Establishing a sound yearly balance for and evalua-
tion of forest soil and standing timber.

• Availability of data on forestry based outputs of
other industries.

• DiVerentiation of ‘market output’ and ‘non-market-
output’.

• DiVerentiation of ‘forestry’ and ‘logging’, the details
requested exceeding respective requirements postu-
lated by ESA.

• Statistical diVerences as regards output of timber.
• Hitherto unresolved questions as regards certain

deWnitions and classiWcations.

Apart from carbon binding and health of trees, which
are topics well covered by established statistics, there is
a severe lack of data as regards the Non-ESA func-
tions. In essence, it is not generally possible to relate
directly the data available to forestry (e.g. red list
species to be classiWed as ‘forest occurring’). The avail-
ability of data does hardly match the IEEAF-schedule

Fig. 3 Main results of the 
EAF for Austria in nominal 
values
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Table 3 Regional structure of Austrian forestry at provincial lev-
el (NUTS II)

Burgenland (B), Kärnten (K), Niederösterreich (NÖ), Oberöst-
erreich (OÖ), Salzburg (S), Steiermark (ST), Tirol (T), Vorarl-
berg (V) and Wien (W) (all values in % of the Austrian total)

Item B K NÖ OÖ S ST T V W

Area of commercial 
forest

3.9 15.0 21.6 13.2 8.3 25.7 10.3 1.8 0.2

Increment 3.8 15.9 20.6 15.1 7.5 27.3 7.9 1.7 0.2
Fellings (1995–2004) 3.5 13.5 21.9 15.4 7.8 28.2 7.7 1.9 0.1
Gross value added 

ESA (1995–2004)
4.0 15.0 21.1 15.6 7.5 27.5 7.3 1.7 0.2

Gross value added 
EAF (1995–2004)

3.5 13.1 21.4 16.2 8.0 28.1 7.6 2.1 0.1

Fellings (2003) 3.4 11.1 18.5 15.5 13.0 29.2 7.4 1.8 0.1
Gross value added 

ESA (2003)
4.1 14.0 20.4 15.8 9.1 27.7 7.1 1,7 0,2

Gross value added 
EAF (2003)

3.3 10.6 17.8 16.4 13.6 29.1 7.2 1.9 0.1
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for reporting. In many respects, basic data are just
missing. Especially several Xow-items cannot be pro-
vided. Hence, full coverage of all items would necessi-
tate a lot of ‘guesstimates’ even on behalf of experts in
the respective Welds.

Carbon binding

About 60% of the total Carbon stock of forest ecosys-
tems in Austria are stored in the forest soil. Net accu-
mulation is about 3.5 Mio. t C/year. Assuming a value
of 5 D/t CO2, the yearly output of Carbon storage was
estimated by Sekot et al. (1999) to some 64 Mio. D.
Lately, a value of about 20 D/t seems realistic in the
light of Carbon trading. Thus, the value of net accumu-
lation lies in the magnitude of some 15% of the ESA-
output of forestry.

Factors linked to biodiversity

Identifying the ‘forest occurring species’ within the
categories of IUCN would necessitate speciWc research.
Information on protected areas of forests will be avail-
able according to MCPFE-classiWcation, which
deviates from IEEAF nomenclature, however. Fur-
thermore, it will hardly be possible to assess all of the
Xow items as deWned by the balance approach. Bal-
ances as regards ‘forest regimes’ may be provided at
best according to a modiWed classiWcation.

Recreational functions

Deriving unambiguous data on ‘urban recreation
areas’ proves to be problematic. Based on the micro-
census 1998, the number of visits to Austrian forests by
Austrian residents of more than 15 years of age can be
estimated to some 220 million. Any diVerentiation as
to duration and purpose of visits to forests would have
to rely on speciWc empirical research, however.
Already at a threshold level of 5 D per visit, this partial
value of forest recreation equals the output of forestry
goods.

Protective functions

There are practically no data available for balancing
the area associated with diVerent protective functions.
Due to the problems of delimitation of functional units
and the overlapping of such units, the prospects for
deriving such data are deWnitely poor. The newly intro-
duced classiWcation of protective forests in Austria
does not comply with the requirements stipulated by
the IEEAF tables. Depending from the method of

valuation (e.g. production costs, replacement costs,
damage costs), monetary values may vary to a great
extent.

Health of trees

The basic question is, whether ‘health of trees’ is a for-
est service as such or just a feature inXuencing the pro-
vision of non-timber-functions in terms of quantity
and/or quality. The physical documentation relies on
an internationally standardized system so that the data
are readily available. Alas, no additional information is
generated by recording these data within the IEEAF
framework.

Government expenditure

The public funds devoted to a speciWc ‘forest function’
shall indicate the social signiWcance of the respective
function. Subsidies, reimbursements, commissioned
research, speciWc additional costs and revenues forgone
of public forest enterprises were identiWed as potential
elements to be assessed. Until recently, however, it was
not even possible to procure unambiguous data on all
kinds of forest subsidies, respective statistics on provin-
cial and national level being susceptible to double
counting and other distortions. Full coverage of all rel-
evant items cannot be achieved, at least for the time
being.

Discussion

The implementation of the various rules and schemes
related to forest accounting on the national level is all
but straightforward. For the time being, the situation is
aggravated by a persisting lack of consistency between
the individual schemes. Due to the diVerent regula-
tions of ESA and EAF as regards the output of forestry
(ESA: increment of standing timber as output of for-
estry and value of harvests as output of logging; EAF:
practical rule allows for valuing the timber harvested as
the output of forestry), the respective Wgures vary to a
considerable extent. Furthermore, a positive net incre-
ment leads to a systematically higher value in ESA also
in terms of value added. Hence, there are obvious,
though explainable, incoherencies.

Being just a satellite account loosely or not at all
adjusted to the national accounts, the EAF bear a con-
siderable potential for double counting. For instance,
farm forestry could be recorded as inseparable non-
agricultural secondary activity quite in line with EAA-
regulations. In the Austrian case this would mean, that
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roughly half of the industry could be captured by the
EAA already. Due to the high signiWcance of farm for-
estry, however, agriculture and forestry are strictly
diVerentiated so that output as well as intermediate
consumption related to forestry does not enter the
agricultural accounts.

Whereas forestry as such has to be incorporated into
the national accounts ever since, it may be presumed,
that only few countries fully responded to ESA 1995
requirements and really have implemented the valua-
tion of changes in inventories of standing timber yet.
International comparisons of sector-speciWc data from
national accounts may be severely misleading for that
reason. As regards the forestry-speciWc concepts of
EAF and IEEAF, the respective guidelines are just
recommendations so that no direct compatibility of
results at the international level must be expected.

The Austrian experiences from pilot studies and
partly also from routine application exemplify the
problems associated with the implementation of forest
accounting. The valuation of the growing stock suVers
from deWcits of the physical database which have to be
bridged by means of crude assumptions. For instance,
problems such as a more strict delimitation of commer-
cial forests and respective production have not been
resolved in a satisfactory way yet. The following issues
still have to be addressed:

• Unmanaged Forests and non-timber goals.
• Shifting economic accessibility of stocks.
• Losses and other non-recoverable increment.
• Overmaturity as indication of reserve or abandon-

ment.

Apart from these problems concerning the physical
database, the issue of valuation is also quite compli-
cated. In practice, it is hardly possible to comply with
the general guidelines for valuation as postulated by
ESA so that alternative approaches have to be adopted.
The following major obstacles hindering the implemen-
tation of ESA rules for valuation were identiWed:

• The eVective harvesting age of trees diVers in a wide
range (e.g. thinning, short rotation) and there is no
operational indication for terminated production
before harvest or mortality. Hence, the status of pro-
duction can be assessed by means of far reaching
assumptions only.

• Only when assuming the unrealistic conditions of the
‘normal forest’, there is a direct and sustained con-
nection between the current costs of production and
the increment. Being a natural process, however,
increment and hence output occur at very diVerent
levels of management activity.

• Due to the extremely long time horizons of several
decades, the assumed future proceeds are highly
speculative.

• Interest rates derived from limited time series of past
transactions (in terms of number of years and num-
ber of cases) are hardly suitable for discounting long
term projections.

• Current values of costs and prices are volatile and as
such do hardly reXect long-term expectations.
Hence, also the use of 3- or 5-years’ averages is but a
poor surrogate for expected values.

Nevertheless, the results are of some signiWcance, value
of production and gross value added being major indi-
cators of the economy and triggering various political
and economic consequences.

Although the elaboration of the EAF is more or less
a routine procedure meanwhile, some shortcomings
prevail, certain data still missing and the methodology
being quite crude in some respects. For instance, use of
data provided by the wood processing industry point to
a considerable statistical diVerence as regards the fel-
lings, the EAF referring to the Wgures of the annual
record of cuts. Furthermore, it could not be clariWed
yet, to what extent inseparable non-forestry secondary
activities are in fact captured or missed by other statis-
tics. Comparisons of Wgures based on alternative
sources of data point to a rather poor convergent valid-
ity as demonstrated by Sekot (2004b, p. 190 f).

Austrian experiences with pilot applications of the
IEEAF underpin some of the typical problems associ-
ated with the availability of data requested as well as
with valuation issues. Major problems pertain to the
forest speciWc extensions, sound results requiring costly
primary data collection. Hence, in the Austrian case it
proved to be all but straightforward to meet the goals
of the IEEAF.

Conclusions

For the time being, there are huge gaps between the
idealistic concepts of forest accounting on the one hand
and current European practice on the other. These
gaps exist not only in terms of commitment and
implementation but also as regards the basic data
available, the methods applied for valuation and ulti-
mately also the quality and signiWcance of the results in
those cases where respective accounting is being
practiced. So far, the European systems for forest
accounting have neither been unanimously esteemed
nor generally implemented. Even a densely forested
country with a huge forest industry, such as Austria, is
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not ready to implement all respective concepts on a
voluntary basis. There are hardly any incentives to
provide Eurostat with such data. Coherence, compara-
bility and hence also the political signiWcance of the
results are rather poor at the international level, espe-
cially due to the vagueness of the methodology to be
applied for valuation.

As regards the prospects for natural resource
accounting for standing timber, the concept might even
be abandoned, the SNA itself suggesting such a deci-
sion (United Nations 1993, p. 136): ‘There may be cir-
cumstances in which the uncertainties attached to the
estimation of the value of work-in-progress in advance
of the harvest are so great that no useful analytic or
policy purpose is served by compiling such estimates.’

However, there are indications for an increasing
interest in this Weld. General trends and recent devel-
opments in national as well as sector speciWc account-
ing enhance a respective awareness. In order to
overcome the lack of national support, it has to be
pointed out, what interests and purposes can be served
by compiling such accounts. The new scheme of inte-
grated forest timber accounts neither meets the
requirements of comprehensive environmental
accounting in regard to forests nor is it suitable for cap-
turing the overall welfare eVects associated with the
forest resource and its utilization. At least, it is fully
compatible to ESA standards and integrates some sec-
tor-speciWc extensions. Thus, the integrated forest tim-
ber accounts may serve as a new starting point for
forest accounting in Europe.

As regards the non-timber aspects of forestry, the
need for harmonization with other reporting schemes is
more and more acknowledged. In general, the close
relationship to the so-called Helsinki-criteria for sus-
tainable forestry as deWned by MCPFE strongly sug-
gests an integration of respective deWnitions and
approaches. So far, however, the latest IEEAF manual
of 2002 just brieXy investigates the possibilities of inte-
grating the criteria and indicators of the Helsinki Con-
ference into the IEEAF scheme (Statistical OYce of the
European Communities 2002a, p. 95). MCPFE being
driven by political commitments, it would be advisable
to strive for a harmonised scheme of forestry statistics in
order to avoid more or less redundant extra work.
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