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Abstract 

Environmental management accounting is an environmental voluntary instrument, which is aimed at 
environmental and economic benefits. It is possible to apply environmental management accounting 
in different industry sectors. In case of forestry a challenging idea is to take into account all forestry 
externalities. It is important to try to find a solution to comprehend all forestry outputs into a system 
of environmental management accounting because externalities are often excluded and result is that 
managers do not have correct information for their decisionmaking. That is why it is important to know 
whether the accounting system includes externalities and how internalize all externalities. The problem is 
a methodology of assessing the externalities and willingness to allow externalities particularly in private 
enterprises. Assessment of externalities is not an invincible problem but a problem is to know what is 
their impact on enterprises and on society. A possibility to make a decision including externalities is what 
we want to solve. A lot of monetary and nonmonetary outputs exist in forestry. That is why we selected a 
forestry enterprise as an example. 
Key words: environmental management accounting, externalities, internalization of externalities, 
forestry outputs, forestry externalities. 

Introduction

Environmental management accounting is beneficial to various sectors, types of 
organizations and levels of management. �����������������������������������������������������        It is a voluntary tool used largely in manufacturing 
enterprises, but also in public (state) enterprises. Environmental management accounting is 
one component of environmental management systems and tools for which many governments 
provide targeted support (OECD, 2007).

The concept adopted for practical application of environmental management accounting 
has been developed over the last 15 years (see for example, Gray, 1993, Schaltegger and Stinson, 
1994, EPA, 1995, Gray et al., 1996, Schaltegger and Burittt, 2000). It is possible to start from 
the general definition that environmental accounting provides information on environmentally 
induced financial impacts on companies and on environmental aspects of the economic system 
(Schaltegger and Burritt, 2000). From this perspective the subject of environmental accounting 
can be viewed as representing environmentally imputed financial and environmental impacts.
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Problem of Research

Environmental management accounting is a decision-making instrument which leads 
to economic and environmental benefits at the level of an enterprise. Practical results have 
confirmed that environmental management accounting helps towards a win-win solution 
for both the monetary and environmental aspects of the organisation. The aim is to improve 
the economy of organizations, their impact on the environment as well as establish social 
profitability as acknowledged by the notion  of an organization internalizing its externalities. 
Because this is the way that environmental management accounting can be improved.

From the text above it is evident that environmental accounting has to be formed to 
provide the relevant users with the sufficient information and help the defined economic system 
improve its economic performance and environmental profile. Environmental accounting is 
a significant source of information for the enterprise management and for environmental 
management systems. It provides information which is the starting point for the identification 
of locations and operations burdening the environment and causing economic losses, and for 
the proposals of measures leading not only to the environmental profile improvements, but 
also the improvements of overall economic performance. Environmental accounting is a source 
of information to support decision-making, for example, in the area of strategy for reaching 
compliance with the environmental rules, regulations and standards, decision-making on 
investments, operating plant locations, waste management, risk management, cost (expenditure) 
management, etc. 

According to the International Federation of Accountants, environmental management 
accounting is defined as environmental profile and economic performance management 
through the development and implementation of the corresponding environment-related 
accounting systems and procedures. Environmental management accounting can be defined as 
a system, which provides the information on environmentally caused financial impacts and on 
environmental aspects and impacts for the needs of particularly internal users.

Research Focus

The use of environmental management accounting is positively influenced by the 
level of mutual cooperation between people who have access to such data and the extent of 
interdependence in their activities and operations (Futagami, 2008). Hence, internalization of 
externalities is a matter for all cooperating enterprises, not just a matter for a single enterprise. 
Of great benefit is, for example, cooperation between forestry enterprises and consumers of 
forestry market and nonmarket outputs. Demand for wood processing and also municipalities 
and residents and others has influence on the effectiveness of forestry enterprises. 

The article is focused on forestry outputs and their reflection in the system of 
environmental management accounting. The authors describe specific attributes of forestry and 
possible tracking. Important are possibilities how to use results of research in practise on the 
management level. In addition the article includes practical example and guideline how to use the 
proposed method. Environmental management accounting is a contemporary approach, which 
enable to reach a higher economic effectiveness and more efficient use of natural resources. 
That is why the research aiming is on the front burner.
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Methodology of Research

General Background of Research

Relevant elements of environmental management accounting include environmentally 
induced financial impacts on organizations as well as environmental aspects or impacts. 
Environmentally induced financial impacts represent the effect of organizational environmental 
behaviour on economic performance. In other words, this means impacts on costs, revenues, 
assets and liabilities that are caused by environmental actions of the given economic system�. 
Environmental aspects represent elements of operations, products or services, which may have 
an environmental effect. Environmental impact is any environmental change, favourable or 
adverse, which is fully or partly caused by operations, products or services. 

Development of environmental management accounting has been influenced mainly 
by the information needs of interested parties. Environmental management accounting was 
gradually developed to provide environmental information relating to the defined economic 
system and designed to meet the information needs of the interested parties. Within environmental 
management accounting (see Figure 1), environmental information of both a monetary and 
non-monetary nature is gathered, recorded, evaluated and reported (Bennett and James, 1998, 
ECOMAC, 1996, IFAC, 1998, Schaltegger, Hahn and Burritt, 2001). Economic effects of 
acting on the environment (i.e. monetary information) are recorded in the accounts and people 
are held responsible for these effcets. This part of environmental management accounting can 
be considered as an extension and further elaboration (refining) of the scope of conventional 
accounting in response to current information needs. Information on environmental aspects and 
impacts expressed in physical units forms another important part of environmental accounting 
serving to meet information needs about the environmental profile of the defined economic 
system. From the viewpoint of users, environmental management accounting has to meet the 
needs of internal users and external stakeholders in a symbiotic relationship. 

Methodology of a research is focused on definitions of the forestry externalities because 
forestry is a unique sector which produces a lot of positive externalities. In consequence of the 
special position of forestry comparison is used as a method how to modify and use the general 
model of environmental management accounting. Practical example shows how to handle 
externalities and their use in the system of environmental management accounting. On the basis 
of theoretical and practical approaches authors define recomendations.

Sample of Research

Private companies mostly monitor internal material flows and their behaviour 
towards ambient environment is based on generally set rules (legislation). On the other hand, 
environmental accounting of ����������������������������������������������������������������������         forestry enterprises��������������������������������������������������         also includes the monitoring of the forest stand 
in the given region. That is why it is possible to find substantial differences between forestry 
and other sectors. Reason is that forestry has a direct impact on the environment. The standing 
tree is both the factory and the final product (Klemperer 1996).

•	 Environmental management accounting (in physical units) is a basis for decision-
making of internal users in the area of non-financial information. It focuses on the 
gathering, recording, evaluating and reporting of information needed for decision-
making within the defined economic system (this primarily means the information on 
material and energy flows and forestry is as an example of renewable resources).

�	��������������������������������������������������������������������������������������������������������������������               From the viewpoint of enterprise environmental accounting in this conception includes those environmentally caused 
financial impacts that are internalized, i.e. put to the account (or in favour) of the enterprise. Nevertheless, it has to be taken 
into consideration, that not all environmental effects of the organization are internalized. Forestry enterprises produce first of 
all positive externalities. Value of the positive externalities often exceed market output of forestry.

Miroslav HÁJEK, Karel PULKRAB, Jaroslava HYRŠLOVÁ. Forestry Externalities in the Environmental Management Accounting Sys-
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•	 External environmental accounting focuses on the needs of external users in the area of 
non-financial information. External environmental accounting provides the information 
for external users, which are interested in environmental aspects and impacts (for 
example, the state authorities, the public, mass media, various groups and movements 
involved in environmental protection, etc.). It is the main source of information for 
external environmental reporting. 

•	 Environmental accounting meeting the requirements in the area of non-financial 
information ensues from the environment-related laws and other regulations. The 
information is primarily intended for the state authorities (forestry regulatory bodies) 
for the purpose of checking compliance with the set and binding rules in forestry. 

Environmental accounting in monetary units follows up with the expression in physical 
units. It is the essential part of environmental management accounting.

•	 Environmental management accounting in monetary units focuses on the financial 
information for internal users. It represents the main information tool and a basis for the 
major part of the decisions. This particularly includes the information on environmental 
costs, cost savings, and also may include the information on environmental revenues. 
Also externalities here can be expected to be figured out to a certain extent. Costs 
and revenues in f���������������������������������������������������������������������        orestry enterprises should comprise all costs and outputs (including 
nonmarket outputs).

•	 Environmental financial accounting is intended for meeting the needs of mainly 
external users in the area of financial information (for example, information on costs 
expended on environmental protection within a business or on the territory of a ���������forestry 
enterprise����������������������������������������������������������������������������           , information on the generation and drawing of reserves associated with the 
environmental protection, information on the drawing from environmental fund, if 
established, etc.). 

•	 Environmental accounting in monetary units meets the requirements in the area of 
financial information, ensuing from tax laws or other environment-related laws. This 
means specific information, which in certain countries is required by state administration 
bodies, banks, insurance companies, etc.  

	 	 Further, it needs to be also mentioned that environmental management accounting may 
be applied in differing extent and may include:

•	 individual processes or groups of processes (for example, timber production),
•	 system (for example, forest reproduction, forest conservation),
•	 timber assortments,
•	 facility, operating plant or all facilities within a single site,
•	 regional or geographic groups of operating plants,
•	 the entire defined economic system (production market and non-market outputs in 

forestry).

It has already been mentioned, that environmental management accounting is divided 
into two subsystems – environmental management accounting in physical units = PEMA, and 
environmental management accounting in monetary units = MEMA. This approach within the 
environmental management accounting is used to demonstrate that emphasis is laid on the 
measurement of non-financial aspects of performance and on their management, which is of 
high importance mainly to long-term decision-making (Johnson and Kaplan, 1987, Kaplan and 
Norton, 1996).  
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PEMA serves as information tool to support internal decision-making. The matter of 
concern are environmental aspects and impacts, which are expressed in physical units. According 
to S. Schaltegger and R. Burrit (Schaltegger and Burritt, 2000), PEMA serves as

•	 an analytical tool allowing to identify strengths and weaknesses in the area of 
environmental approach,

•	 a tool to support decision-making processes, focusing on environmental quality 
assessment, 

•	 a tool for the measurement of environmental efficiency,
•	 a tool allowing to perform both direct and indirect checks on environmental impacts,
•	 a responsibility tool providing a basis for internal (and indirectly also external) 

environmental communication,
•	 a tool which may help support sustainable development.

MEMA deals with environmental aspects which are expressed in monetary units. The 
matter of concern are, for example, costs of consumed materials, energies and water, costs 
of waste management, investments in projects mitigating environmental impacts, etc. MEMA 
represents a very significant tool to support internal decision-making processes – MEMA 
identifies, monitors and evaluates costs incurred and benefits (revenues, cost savings) gained in 
consequence of acting on the environment. The information resulting from MEMA is used within 
the strategic and tactical-operational planning, as information support for adopting measures to 
achieve the set objectives and target values. Such information also plays a significant role in 
responsibility management.  

Environmental management accounting is very closely related to environmental 
management systems and environmental reporting (see Figure 1). These systems are common 
in forestry. Canadian Standard Association has a long time experience. Environmental 
management system is a management system to achieve an organization´s environmental 
policies and objectives. Corporate policies and corporate culture reflecting sensitivity to an 
expanded accountability to stakeholders and a commitment to continuous improvement are the 
key to successful implementation (UN 1994).

Figure 1: Environmental management accounting relation to environmental 
management systems and to environmental reporting.

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ENVIRONMENTAL 
MANAGEMENT 
ACCOUNTING 

•	 identification and allocation of 
environmental costs/revenues 

•	 Targets in the area of better use 
of resources 

•	 measurement and monitoring 
of meeting the targets 

ENVIRONMENTAL MANAGEMENT SYSTEMS 
•	 Environmental policy, objectives and target values 
•	 responsibilities, communication and training 
•	 procedures, audits and reviews by management 
 

ENVIRONMENTAL REPORTING 
•	 obligations ensuing from legislation 
•	 General recommendations (e.g. Gri) 
•	 sectoral or corporate procedures  

WASTE MINIMIZATION CLEANER 
TECHNOLOGY 

(We do it alternatively) 
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Instrument and Procedures

Implementation of environmental accounting consists particularly in tracking and 
evaluation of environmental costs. The need for tracking and management of environmental 
costs followed from an increase in the funds expended by the companies on environmental 
protection or in connection with environmental damage (Hyršlová and Sakál 2003). For 
companies in a number of industrial sectors, environmental costs have become a very important 
element of costs and the companies are beginning to pay increased attention to this aspect. The 
reasons, why the company management pays attention to the environmental performance and 
environmental costs could be summarized as follows:

•	 a number of environmental costs could be significantly reduced or even eliminated 
on the basis of correct business decisions – particularly through investment in cleaner 
technologies or product designs that are friendlier to the environment; a number of 
environmental costs (e.g. costs of waste management) add no value whatsoever to 
processes or products;

•	 environmental costs could be compensated by revenues (e.g. through a sale of by-
products, licences for cleaner technologies, etc.);

•	 improved environmental performance of the company can lead to cost savings; however, 
it has also other important benefits, e.g. for human health; improved environmental 
performance of the company increases the success of business;

•	 the understanding of environmental aspects and impacts of company activities and 
information on the environmental costs constitutes an important factor facilitating 
management with respect to the processes, departments (centres) and products, and 
forms a basis for the design of processes, products and services that are friendly to the 
environment;

•	 confirming the fact that company activities, products and services are friendly to the 
environment (i.e. that the company takes account of environmental impact of its activities, 
products and services, and attempts to improve its environmental performance), has 
the positive influence on the market position of the company. (Hyršlová, Hájek 2006)

A very frequent question is whether environmental management accounting includes 
all externalities. It is possible to say that environmental accounting does not include all 
externalities, but only those based on legislation. Other externalities are of no important effects 
on the environment. Legislation guarantees the internalization of externalities which is reflected 
in environmental management accounting. The internalization can theoretically take the form 
of legal requirements, market mechanisms or ethical pressure (Csutora, 2008).

The internalization of positive and negative externalities depends on environmental 
instruments and defining their parameters. The basic approach how to solve internalization 
has been developed in the four-decade history of environmental economics. Certain theoretical 
approaches to the creation of systems of practical environmental policies are known. For 
example, the Pigovian tax (Pigou 1932), which was applied later by many authors. 

There are two main groups of economic tools that are used for internalization. The first 
one includes various types of environmental payments (charges, fees), which both send signals 
to polluters and create revenues that are allocated to an environmental protection fund. Financial 
contributions from the fund (subsidies, loans, etc.) that are used to support positive externalities 
form the second set of tools. It is important to stress that these two kinds of tools are linked up in 
a system of accounting. The economic instruments of both payments and financial contributions 
represent a special price of achieving a target quality of a natural resource (Šauer et al. 2003). 

Emissions or services per unit are very often used as a basis for payments or subsidies. 
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The payments or subsidies could also be derived from other sources such as the amount of 
goods that are produced or sold, or the amount of resources or energy used in the production 
process. 

The amount of payments can be approximately proportional to the amount of negative 
externalities caused by polluters (it corresponds to a “polluter pays” principle), but it does 
not necessarily quantify these costs. The sum of the revenues from the payments can create 
the amount that is necessary for financial support of the pollution reduction or e.g. ecosystem 
services in line with the goals of environmental policy. Modified methods for assessing the 
efficiency of capital investments and a quantification of net costs of abatement serve as model 
bases to support decision-making of the polluters (Šauer et al. 2003).

Environmental accounting is a basis for consideration of efficiency and environmentally 
friendly behaviour. It is important to take into account all environmental costs (payments) and 
revenues (subsidies). In this case it is possible to state that environmental externalities are 
internalized. Private enterprises internalize the externalities according to the law (taxes, charges, 
emission limits, subsidies). It can be supposed that externalities which are not internalized, are 
not important for the environmental protection (Figure 2). It is possible to generalize that part 
of externalities are included in environmental management accounting. 

A different situation is in public enterprises, because these enterprises are established 
not only to make profit, but also to meet society requirements. As a rule, public enterprises 
have worse operating results in comparison with the private ones because they often perform 
services (positive externalities) without payment. The final outcome is that public enterprises 
have higher environmental costs, but revenues are the same as in the case of the private ones 
(according to the law). It can be stated that public enterprises internalize the externalities 
(positive externalities) to a higher extent than the private ones, but at the expense of their profit 
(Figure 3).

Information system of enterprises 

Figure 2:  Internalized externalities in private enterprises.

Miroslav HÁJEK, Karel PULKRAB, Jaroslava HYRŠLOVÁ. Forestry Externalities in the Environmental Management Accounting Sys-
tem



problems
of MANAGEMENT 

in the 21st century
Volume 5, 2012

38

ISSN 2029-6932

Figure 3:  Internalized externalities in public enterprises.

Results of Research and Discussion

	 A forestry enterprise is an important territorial and ecosystem organization. From the 
viewpoint of organization type, a forestry enterprise can be characterized as a private or public 
corporation. Property rights take various forms in forestry. Numerous owner types can be found 
in this sector, such as state, corporation, individual, municipality, church, etc. Only some of 
these owners manage their own property directly. 

A forestry enterprise has a significant influence on its territory. In legal relations, a 
forestry enterprise acts on its behalf and bears the responsibility ensuing from such relations. 
A forestry enterprise usually cares for overall development of the given territory needs, and 
in executing its tasks it also protects public interest.  By course of law, forestry enterprises´ 
sphere of competence includes the matters that are in the interest of society. Forestry enterprises 
produce a lot of different market as well as non-market outputs, for example market forest 
services (production functions, internalities) by incomes from commodities and services sales 
(timber production service, hunting and game management service), non-market forest services 
(externalities) with measurable market, economic, impacts (non-timber forest production 
services, soil-protective forest services, hydrological forest services, air protective forest 
services), non-market forest services (externalities) without measurable market impact (health-
hygienic forest services, cultural-educational) �������������� (Šišák 2006)��. 

Material and energy flow management is the basic approach in implementing the 
environmental management accounting. This tool aims to control the operations with regard to 
material, energy and information flows, so that the process runs efficiently and in conformity 
with the set targets. On the one hand, system of material flows is associated with added value 
generation, on the other hand, inseparable part of materials flows is formed by material losses 
incurred in the course of the individual (manufacturing) processes. It means that these are 
undesirable outputs, from both the economic and environmental viewpoints. This means that 
major attention starts to be paid to material flows, with emphasis being primarily laid on their 
transparency and the related costs. 

In the forestry enterprise´s view it is possible to use material and energy flow management 
but, certain differences exist in comparison to a manufacturing corporation. Forestry has the 
following particularities (Klemperer, 1996):

•	 forests have simultaneous outputs (e.g. if timber production service is supported non-
timber forest production services are stimulated simultaneously) 
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•	 harvesting can cause unpriced negative side effects
•	 clashes between public rights to certain natural amenities and private property 

rights
•	 if we look on wood production, the standing tree is both the factory and the final 

product (harvest the product, and much of the wood-producing mechanism is gone, 
although the soil and environment to start a new forest remain)

•	 forestry involves long production periods and uncertainty.

While none of the above are unique to forestry alone, together they form a special 
challenge in the profession (the role of market, prices, nonmonetary outputs).

Basic data for environmental management accounting are contained in inputs and 
outputs (Table 1), though the significance is quite different in comparison with a manufacturing 
enterprise. First, energy is the most important input. On the other hand, forestry produces a lot 
of different products, which may be called forest services. ��������������������������������������    Forest services are differentiated by 
their diverse socio-economic essence and impact on the society, purpose of their employment in 
the society and input data availability. There were identified all basic forest services, generally 
differentiated by their socio-economic content�����������������������������     (Šišák, Švihla, Šach, 2004):
market forest services 

•	 timber production service
•	 hunting and game management service
•	 other market services

non-market environmental forest services  
•	 with mediated market impact (with measurable market, i.e. economic, impacts) 

o	 non-wood forest production services
o	 soil-protective services (site soil erosion protection, protection against eroded 

soil deposits in water streams and reservoirs)
o	 hydrological (water management) forest services (protection against maximum 

runoffs and  minimum runoffs in water streams, water quality in water streams, 
reservoirs and resources)

o	 air protective forest services (protection of air quality, climate, CO2, NOx 
capture)

•	 without measurable market impact
o	 health-hygienic forest services (recreational and health influencing)
o	 cultural-educational (nature protective, educational, scientific and institutional) 

services.

Table 1. Environmentally significant inputs and outputs. 

INPUT in kg, GJ / period OUTPUT in kg / period

Raw Materials Product

Auxiliary Materials Waste

Operating Materials Waste Water

Packaging Air-Emissions

Energy

Water

Miroslav HÁJEK, Karel PULKRAB, Jaroslava HYRŠLOVÁ. Forestry Externalities in the Environmental Management Accounting Sys-
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Thus, there are created basic conditions for proposing measures that are connected 
with significant material and cost savings. Material Flow Accounting and Material Flow Cost 
Accounting can also be used in the mapping of the situation in the area of handling of certain 
materials and in proposing measures which would contribute to the improvements in this area.  

Furthermore, the information can be used in decision-making on environmental 
investments, i.e. on investments in environmental protection, and in environmental risk 
management. Important as well is internal and external reporting, because forestry enterprises 
or forest owners should inform the public about, for example, the status of the forestry in the 
region and about the goals and target values set for the forthcoming period according to forest 
management plan. This information is of concern also to the external interested parties. A proper 
form of reporting may significantly contribute to the improved perception of the forestry.  

Besides material and energy flow, environmental management accounting includes 
accounting of environmental items. General structure (Table 2) contains also important items 
for forestry. For example, in the case of penalty as a result of soil erosion (negative externality) 
it is possible to use cell 1.6 b, cleaner technologies for timber production cell 2.4 c. Services like 
ISO training courses, eco-audit etc. should be included in the item called “other” (d) and row 
2.1, because they usually apply to all of the domains simultaneously. Environmental revenues 
(5.) form an important part of the environmental accounting because of a number of non-market 
environmental forest services. The majority of these services represent positive externalities 
which are requested by society. That is why revenues are mostly in the form of subsidies. 

Very important character of the non-market environmental forest services is that they 
are produced frequently in parallel with ������������������������������������������������������        market forest services. On the other hand, demand for 
non-market services �������������������������������������������������������������������������        is higher and therefore society (government) supports higher production. 
The following alternatives may be experienced in practice:

•	 demand for non-market services is lower than supply of non-market services → 
there is no need to subsidize

•	 demand for ������������������������   ����������������������������������������������       non-market services is equal to supply of non-market services → there 
is no need to subsidize

•	 demand for non-market services is higher than supply of non-market services → it 
is necessary to subsidize.

For example, if it is necessary to increase CO2 capture:�����������������������������      In this case the government 
supports longer rotation and compensates for financial loss or afforestation of nontimber land 
(�������������������������������������������         it is possible to use cell 5.1 in Table 2)�.
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Table 2. Corporate environmental costs and revenues statement (proposal).

Environmental domains Air, climate Soil Biodiversity, 
landscape Other Etc.

Environmental costs and revenues – category a b c d
1. Pollution treatment  

1.1 Depreciation 
1.2 Equipment maintenance 

1.3 Personnel
1.4 External services

1.5 Fees, taxes
1.6 Fines, penalties and damages x

1.7 Insurance for environmental liabilities
1.8 Cleanup costs and remediation 

1.9 Other costs

2.  Pollution prevention and environmental man-
agement 

2.1 External services x
2.2 Personnel 

2.3 Research and development
2.4 Extra expenditures on cleaner technologies x

2.5 Other costs 

3. Material purchase value of non-product output

3.1 Raw materials
3.2 Packaging

3.3 Auxiliary materials
3.4 Operating materials

3.5 Energy
3.6 Water

4. Processing costs of non-product output 
Total environmental costs 

5. Environmental revenues
5.1 Subsidies, awards x

5.2 Other earnings
Total environmental revenues 

The goals of forestry enterprises are dependent on the type of ownership and on the goals 
of national forestry policy and its instruments. It depends on the interest, which social services are 
important for society. From this point of view, forest management is established. Nevertheless, 
achieving of the goals depends on the use of environmental management accounting and on a 
specific method of valuation of non-market environmental forest services.  

Complete valuation of corporate activities is important because of proper decision making. 
If we look on forestry, as mentioned above, there is no problem to use the general methodology 
for environmental management accounting. It is important to use not only environmental costs, 
but f���������������������������������������������������������������������������������������������            or correct evaluation of the economic effects of corporate approach towards the environment, 
it is also necessary to concentrate on environmental revenues. Environmental revenues include, 
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e.g. revenues from recycling of materials, sales of wastes, subsidies (Hyršlová, Hájek, 2006). They 
also include other revenue items, related to environmental cost items. 

Subsidies support forestry outputs which are crucial for society. On the other hand, we 
have to know whether subsidies are efficient. That is why it is not only important to decide how 
much and how many ��������������������������������������������������������������������        non-market environmental forest services����������������������������      need to be subsidized. The 
efficiency analysis of the state support should be used (Hájek, 2000). For example, it is possible 
to use the formula for relative intensity (S – subsidy, B – benefit of the supported �����������non-market 
environmental forest service)�.

Another possibility is to find optimal forestry production which desires the potential of all 
possible outputs. But it is unavoidable to value all outputs if we want to use these analyses. 

One possibility how to value forestry outputs is shown in the following text. Valuation of 
market services is based on the average annual income from the respective markets (timber sale, 
hunting and game production). The valuation of hydrological forest services was done using 
costs of prevention, the valuation of soil protection services by costs of compensation, and the 
valuation of CO2 capture was done using shadow prices of carbon emission trade permits. The 
valuation of health-hygienic and cultural-scientific forest services of a non-market character was 
performed by expert approach using comparative method, i.e. comparing their socio-economic 
importance to the socio-economic importance of market services (timber production) (Šišák 
2006). A possibility to use this methodology was tested at Forest Plant Židlochovice.

The Forest Plant Židlochovice administers 22.5 thousand ha of forests in an area 
important for different forest services, especially timber production forest service, hunting 
and game management, nature protection forest service, recreational forests, nature protection 
forest service (several important protected natural reserves from national and international 
point of view), and other services. Forest management can therefore be considered as typical 
multipurpose forest management in the Czech Republic. 

It is possible to use results of valuation and calculations of socio-economic effectiveness 
of multipurpose forest management. The managerial staff of the Forest Plant Židlochovice 
together with the managerial staff of the state enterprise Forests of the Czech Republic can 
use these results for decision making in forest management. It is an example of a state-owned 
company, which wants to support all forest services (Figure 3).

The socio-economic values of individual forest services vary to a great extent by the 
respective forest site and forest stand, by environmental, social, cultural and economic factors 
in individual localities. Compared to average values and their fluctuation in conditions of the 
Czech Republic, the majority of services’ values in the Forest Plant Židlochovice area are higher 
and the scope is more limited than in the territory of the Czech Republic.
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Table 3. Total socio-economic values of forest services in the whole area of For-
est Plant Židlochovice (in EUR).

Forest services Annual value  
(EUR)

Capitalized value 
(EUR)

Timber production 6,256 312,816

Hunting and game management 1,279 63,938

Non-timber production 301 15,057

Hydrological – maximum runoffs 54 2,718

Hydrological – minimum runoffs 247 12,294

Hydrological – water quality in streams and reservoirs 513 25,659

Soil protection – introskeleton site erosion 11 530

Soil protection – soil deposits in streams, reservoirs 0 6

Air protection – CO2 capture 802 40,120

Health-hygienic 3,069 153,421

Cultural-educational 4,900 244,999

Total 17,432 871,558
Source: Šišák 2006.

As regards the whole forest area of the Forest Plant Židlochovice, most important is 
timber production service itself, which also involves the production of cultural-educational 
services (nature protection forest service) and health-hygienic services (recreational service) 
although benefits in the clasical accounting includes only timber production and hunting 
and game management. That is why two basic approaches are necessary. First solution is to 
introduce public financial support of all forest services (positive externalities), second solution 
is public ownership. 

If the public support exists, forest services are realized, because financial support is 
included in the environmental revenues (Table 2). If the public support does not exist, the 
environmental revenues do not include financial support and private owners do not realize all 
forest services. On the other side public enterprises realize all services, because managers of 
public enterprises decide according valuation of forest services (example in the Table 3) and 
demands of society.

It is possible to summarize following findings

•	 use of the environmental management accounting system in forestry depends on 
internalization of forest externalities i.e. if externalities are not internalized they are 
not included in environmental management accounting

•	 possibility to use of the environmental management accounting system depends on 
the type of forest enterprise and on forest ownership

•	 private owners do not have an interest in valuation of this forest externalities which 
are not internalized

•	 public owners want to support generation of non-market forest services (externalities) 
and to analyze a value of their forests.

 
The problems which were solved in this article have broader concept because internalization 

of externalities depends on governments and their forestry strategies. If governments provide 
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internalization of all forestry externalities all forest owners have an interest in generation of 
non-market forest services. In this case environmental management accounting incorporates 
forest externalities completely and it is not possible to find differences between public and 
private forest owners. 

Conclusions

Environmental management accounting is an important management instrument and 
also environmental policy instrument, which includes externalities point of view. There is 
a possibility to use the general methodology of the environmental management accounting 
system in forestry enterprises. Of great importance is the valuation of positive externalities in 
forestry. Forestry involves a lot of market and non-market outputs. That is why the valuation 
of all forestry outputs is important for decision making at the government level because of 
financial support and for public forestry enterprises.

This analysis proves possibility to use��������������������������������������������      of the environmental management accounting 
system in forestry while the forestry externalities are internalized partially. On the other hand 
usually only public owners analyze and value all externalities (internalized or not) because of 
interest to cover society demand in the case of forestry. That is why governments have a key 
role in tracking and supporting positive forest externalities. 
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