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Abstract
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Environmental management accounting (EMA) is a system that collects, records, evaluates and
transmits information about environmentally induced financial impacts and environmental impacts
of the given system.In 2006 and 2010 there were two questionnaire surveys. The first survey was carried
out under the resolution of grant, which was funded by the Internal Grant Agency of the Mendel
University of Agriculture and Forestry in Brno, No. 68/2006, entitled “Development of the EMAS and
environmental management accounting in the Czech Republic”. The second evaluated questionnaire
survey was conducted in the study, which was made in connection with solution of the thesis of
author‘sarticle. Group of 25 companies that had validated EMAS during the first questionnaire survey
was subjected to a survey. The second questionnaire survey was carried out in the same companies
in order to make evaluation of development over time. The aim of this paper is to create coherent
conclusion about firms that had or have validated EMAS system and use a voluntary instrument EMA
in its corporate practice. Partial aim is to evaluate the development of validated organizations and
‘sites’ with EMAS in time in EU countries. EMAS is a system of management of company and audits in

terms of environmental protection. This system is applied within the European Union.

environmental management accounting, EMAS, EMA, questionnaire survey

The issue of environmental protection has
become frequently discussed not only in the Czech
Republic, but especially within the European Union.
Enterprises in their decision-making processes
must take into account the impacts of their business
activities on the environment. Businesses today
can no longer look only to their profits, regardless
of how their business affects the neighborhood.
Environmental management accounting (EMA) is
avoluntary tool to protect the environment.

The article compared the data obtained in the
two questionnaire surveys. The first questionnaire
survey (research No. 1) was carried out under
the resolution of grant, which was funded
by the Internal Grant Agency of the Mendel
University of Agriculture and Forestry in Brno, No.
68/20006, entitled “Development of the EMS and
environmental management accounting in the
Czech Republic”.

The second evaluated questionnaire survey
(research No. 2) took place in the study, which
was made in connection with solution of thesis of
author's article.

Organization needs especially good environ-
mental data for its operation, management and
decision making in the environmental field.
Environmental management accounting (EMA) is
concerned with identifying, collecting, estimations,
analysis, reporting and especially with the transfer
of quality environmental indicators for both
surroundings of organization and management of
the organization. EMA integrates two basic building
blocks of sustainable development - environment
and economy:.

Information obtained from the EMA can be used
by company management to support decision-
making processes. Information provided by
functional EMA improves the quality of decision-
making processes. Information from the EMA in the
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long term, that provide information related to the
environment are important for the management of
organization. Information on past development and
also future-oriented information are important. Top
management is working mainly with information on
environmental investment costs and revenues, with
the calculations of life cycle and target calculations.
Information on actual results of implemented
investment projects are also subject of interest of top
management. Information from the EMA system
are also used for support of its decision-making
processes, in the field of research and development
associated with the effects of corporate activities,
products and services on the environment.

The aim of the work is, based on analysis of
questionnaire surveys, which took place in
the research No. 1 and No. 2, to evaluate the
development in companies with validated EMAS
in terms of environmental management accounting
in their business. Partial aim is to evaluate the
development of registered organizations and “sites”
in EU countries over time.

MATERIALAND METHODS

In this work there are applied methods of
scientific work leading to the fulfillment of
objectives of this work. Primary data was obtained
in research No. 1 and No. 2 by questionnaire survey.
The questionnaire survey was conducted by sending
questionnaires via email to selected organizations.
This is a quick and most environmentally friendly
way of questioning. Basic statistical methods were
used for the evaluation of questionnaires.

In order to achieve partial aim method of analysis
of the state of individual EU states was used, the
method of description was used to describe the
state and trends, and the method of comparison was
used to compare and evaluate the situation in the
individual EU states. Graphs and tables are used to
demonstrate a transparent evaluation.

RESULTS

EMAS (2010a), or Eco-Management and Audit
Scheme (System of management business and audits
in terms of environmental protection) is a system
that is applied within the European Union.

This system came into force in April 1995 on the
basis of Council Regulation (EC) No. 1836/1993
of July 1993 and was primarily intended for the
organizations from production (industrial) sector.
An organization must meet the criteria established
by this program to be a member of the EMAS
program and also to be included in the relevant
national register.

In the Czech Republic EMAS program was
established under Government Resolution of the
Czech Republic No. 466/1998 on approval of the
National Program of implementation of system
of management business and audits in terms of
environmental protection.

On 16 July 2008 the European Commission
adopted a package of documents concerning
sustainable consumption and production, which
included also a proposal on Regulation of the
European Parliament and Council Regulation
(EC) on voluntary participation of organizations
in the system of environmental management
and audit scheme (EMAS). This proposal was,
as stated Ruzicka (2009), discussed by European
Parliament in the course of January to April 2008
and subsequently approved by Council. Existing
regulation for EMAS program, which is given by
Regulation No. 761/2001, was replaced by new
regulation since 1 January 2010.

The main objectives of the revision according to
the European Parliament and Council Regulation
(EC) No. 1221/2009 of 25 November 2009 on
voluntary participation by organizations in the
system of Community for eco-management of
businesses and audits scheme (EMAS), declared at
the beginning of the document are:

e increasing the number of organizations involved
in the Program;

e recognition of EMAS as the highest standard
(benchmark) for the implementation of
environmental management systems;

e cnable organizations that have implemented
environmental management system according
to other standards (e.g. ISO 14001, national
standards), an easy transition to EMAS;

e rcquire organizations registered in EMAS, to
take into account environmental criteria when
selecting their suppliers and service providers.
Basic requirements, for organizations that wish to

register, remain same in the draft of new regulation

as in Regulation No. 761/2001.

On the basis of EMAS organizations can also
provide key indicators of its activity, which
can be used not only for the internal needs
of the organization, but also for example for
environmental reporting.

Organizations of all economic activities
(according to NACE) should determine, as stated
Hiebitek, Soukopové, Stencl, Trenz (2011a),
the environmental KPIs and, moreover, the
organizations of the selected economic activities
should choose additional environmental KPIs
according to the significant environmental
aspects. To do this, the internal (possibly external)
environmental audit of EMS of organization can
be used, on the basis of which the organization
management will propose the additional KPIs in co-
operation with an auditor or verifier of EMAS.

The great importance is attributed, as stated
Hiebi¢ek, Soukopovd, Stencl, Trenz (2011b), to the
defining of KPIs in the economic, environmental,
social and governance areas for specified economic
activities (NACE) with subsequent measurement of
sustainable development.

The following charts, which are completed
by tables, show the development of number of
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Source: own work, processed according to information [cit. 2011-07-29] available on the Web: http://
ec.curopa.cu/environment/emas/documents/articles_en.htméstatistic

I: Register of organizations with EMAS system on 30 June 2011

Country ogg?ilz)::igfls Number of “sites” Country ogzglilz):;g]fas Number of “sites”
Germany 1390 1393 Netherlands 7 7
Spain 1635 1262 Hungary 23 20
Ttaly 1628 1126 Ireland 14 6
Austria 654 281 Poland 33 25
Denmark 200 78 Slovakia 5 5
Sweden 45 44 Estonia 5 3
Great Britain 288 58 Luxembourg 1 1
Portugal 100 74 Malta 1 1
Greece 573 56 Slovenian 7 3
Finland 25 11 Bulgaria 0 0
Belgium 428 49 Cyprus 5 5
Norway 23 20 Latvia 0 0
CR 25 25 Lithuania 7 5
France 20 20 Romania 6 4

Source: own work, processed according to information [cit. 2011-07-29] available on the Web: http://ec.curopa.cu/

environment/emas/documents/articles_en.htmistatistic

organizations and “sites” with EMAS validation in
individual years.

Charts 4 and 5 give total economic development
of organizations and “sites” with validated EMAS.

Fig. 4 and 5 show very different developments in
individual countries. Tf we look at Figure 4, there is
a significant increase in the number of validation
of organizations according to EMAS on 30 June

2011 such in Spain, Ttaly, Austria, Denmark, Great
Britain, Greece or Belgium. There is no significant
decrease in any of the mentioned state, but a smaller
decline occurred for example in Sweden. In this
context it should be noted that EMAS IIT is in effect
from 1 January 2010. In this context we can say
that businesses are finding the changes included
in the EMAS TII. as positive, because there was not
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Register of organization with EMAS system on
28 October 2009
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Source: own work, processed according to information [cit. 2011-02-13] available on the Web: <http://
ec.europa.eu/environment/emas/pdf/5_5articles_en.pdf>

IT: Register of organizations with EMIAS system on 28 October 2009

Country oggri::;gis Number of “sites” Country oggﬁlilz)::igis Number of “sites”
Germany 1390 1841 Netherlands 7 7
Spain 1138 1391 Hungary 19 22
Italy 972 1385 Ireland 7 11
Austria 254 619 Poland 19 26
Denmark 94 235 Slovakia 6 7
Sweden 75 76 Estonia 2 4
Great Britain 64 331 Luxembourg 2 4
Portugal 84 93 Malta 1 1
Greece 69 821 Slovenian 2 6
Finland 26 30 Bulgaria 0 0
Belgium 49 428 Cyprus 5 5
Norway 21 21 Latvia 0 0
CR 31 33 Lithuania 6 9
France 15 15 Romania 3 5

Source: own work, processed according to information [cit. 2011-02-13] available on the Web: http://ec.europa.cu/

environment/emas/pdf/5_5articles_en.pdf>

a significant decline in registrations on 30 June 2011
in any country, but there was a significant increase
innumber of registrations in many states.

In the Czech Republic there was a decrease in
the number of validated companies from 31 to 25
on 30 June 2011. In the Czech Republic there is

generally very small amount of validated companies
compared to countries of Western Europe.

Figure 5 shows summarized results for the
number of validated “sites”. One organization may
have validated more “sites” - plants, branches, etc.
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Organization with EMAS system on 23 February 2007

el
-
oy
2000
1800
1600
1400
1200
z
2 1000
=
=
Z 800
600
400
200
0 . -
o v o - o =] o @ o w — o " = =
£ 8 & & % 52 % 2 g 8% § 8 ¢ F 2 05 & &
g b =] 2 g 3 CR = T 2 = g g 7 B %
) g - ) & S [ i) = R a NE £ g
= W I -g e g E
o
Bpot _—
Country potet organizaci
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Source: own work, processed according to information [cit. 2007-05-03] available on the Web: <http://
ec.curopa.cu/environment/emas/documents/articles_en.htmistatistic>

I1L: Register of organizations with EMAS system on 23 February 2007

Country Num.ber‘ of Number of “sites” Country Num.ber‘ of N]in?bel,: of
organizations organizations sites
Germany 1487 1975 Netherlands 13 17
Spain 666 831 Hungary 8 11
Italy 570 743 Ireland 8 8
Austria 257 375 Poland 6 6
Denmark 113 279 Slovakia 3 3
Sweden 84 85 Estonia 2 2
Great Britain 62 362 Luxembourg 1 1
Portugal 52 57 Malta 1 1
Greece 51 54 Slovenian 1 1
Finland 42 50 Bulgaria 0 0
Belgium 37 332 Cyprus 0 0
Norway 27 27 Latvia 0 0
CR 26 27 Lithuania 0 0
France 17 17 Romania 0 0

Source: own work, processed according to information [cit.

environment/emas/documents/articles_en.htmitstatistic>

Therefore number of organizations and number of
“sites” can vary in the individual states.

The numbers really vary and also the development
in each year is different. Number of ‘sites’ decreased
in all states on 30 June 2011. Since the re-validation
is also costly, companies reduce the number of
validations of “sites” (plants, branches, factories,
etc.) and are willing to continue to maintain only

2007-05-03] available on the Web: <http://ec.europa.cu/

a validation of the company. That is the mason why
there is areduction in the number of “sites”.

Only company OHL ZS, a.s. has more plants
validated in the Czech Republic, and it still holds the
validation of all three plants.

The problem deals with a number ranomovanych
authors. Of note is worth publication Petrosillo, De
Marco Botta, Comoglio (2012), who deal with self-
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Development of the number of organizations with EMAS over time
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Source: own work, processed according to information available on the Web: <http://ec.curopa.cu/environment/emas/

registration/sites_en.htm>

realization EMAS (Eco-Management and Audit
Scheme) to local authorities in Ttaly. To do this all
the EMAS registered public authorities in Italy have
been contacted to obtain a copy of their most recent
validated environmental statements. Finally work
notes that analyzed the environmental statements
(75% response rate) deal with a high number of
environmental aspects and refer to a wide range of
activities carried out by the local authorities. The
set of indicators demonstrates that registered local
authorities have already enough information for
the purpose of complying with the new EMAS III
core indicators. On the contrary, EMAS III does not
properly cover the several environmental issues and
impacts faced by local authorities, so that a different,
wider and more specific framework is needed for
their environmental performance evaluation.

As a result of this study, a set of 13 indicators has
been proposed, based on those already in use
by local authorities and on those used by the
European Environment Agency for environmental
assessments.

Environmental management accounting

Environmental management accounting
(hereafter EMA) is, as stated Hyrslovd (2004),
defined according to the International Federation
of Accountants (IFAC, 1998) as “management
of environmental performance and economic
performance through the development and
implementation of appropriate, related to the
environment, accounting systems and procedures.
It is obvious that both financial and non-financial
aspects are the subject of interest of EMA.
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Development of the number of "sites" with EMAS over time
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EMA covers the identification, collection,
estimations, analysis, reporting and transfer of:
e information on material and energy flows,
e information on environmental costs and
e other quantified information, which are the basis
for decision-making within the organization.
EMA integrates two basic building blocks of
sustainable development - environment and
economics - and so, as these aspects appear in
the internal decision-making processes of the
organization.

EMA in companies with EMAS

The author of this publication is a researcher of
two projects in companies with validated EMAS
program.

Research no. 1 was funded by the Internal Grant
Agency of the Mendel University of Agriculture
and Forestry in Brno under No. 68/2006, entitled

“Development of the EMS and environmental
management accounting in the Czech Republic”.

Questionnaire survey, which was supported by
dial-up interviews with responsible personnel
of enterprises and personal visits in selected
companies was used as primary information of the
grant.

All organizations in the Czech Republic, which
had at the time of research validated environmental
management system according to the European
program EMAS was addressed in frame of
questionnaire survey. It was about 25 companies
from entire country.

Research No. 2 was conducted within the frame of
processing thesis, when an extensive questionnaire,
divided into three phases and also in three parts, was
created.

Detailed analysis of individual phases and parts of
questionnaire survey can be found in the author’s
thesis (MisafFova, 2010a).
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Subsequently only data obtained from the
third phase of questioning (the second part of the
questionnaire) will be processed and evaluated.

The third phase of the survey

Organizations that participated in questionnaire
survey in research No. 1 were contacted in the
third phase. During the research no. 1 it was all
organizations that had validated EMAS in the time
of the survey. Now the same group of organizations
was addressed, regardless of whether they have
now or not validated EMAS, from the reason of
possible comparison and evaluation over time.
Questionnaire in electronic form, accompanying
letter and information about EMA were sent to all
these organizations.

2. part of questionnaire

This part was aimed at finding the primary
data from the EMA. Due to the fact that also
organizations that did not have knowledge about
what is EMA could be questioned a brief summary
of what is EMA was sent to all respondents. If they
did not work with a voluntary instrument in the
form of EMA in the given company, so this part
has been terminated in the question no. 12 (other
questions were not relevant for such respondent)
and they go to Part 3, where there was collected data
on barriers of the implementation of EMA.

If in the opinion of the respondent they use EMA
in their activities and decisions in the organization,
other questions in this section are devoted to the
form, scope and experience with EMA in the given
organization. The aim was to find out:

e what form the EMA has in the given organization,
e what data the company receives from EMA,

e how are the data monitored in long term,

e whether the data are evaluated,

e for what purposes are inquired,

e who uses information from EMA,

e in what units is the information provided,

e how EMA is today (some time after
implementation) perceived,
e additional partial information about given

organization and its approach to the EMA.

25 companies were addressed in both surveys. For
further processing the file of companies is reduced
by 2, because the company OHL ZS, a.s. had EMAS
validated for three plants. After consultation with
the responsible worker of company OHL ZS, a.s. it
was settled that the returned questionnaire is for
the entire organization and not only for a plant.
In the research No. 1, there was a feedback of 17
questionnaires, from the total number of 23 sent
questionnaires, which represents a return of 74%.

In research, No. 2, 14 questionnaires returned,
the return was therefore 61%. The return was thus
reduced by 3 questionnaires. Tt is necessary to
remove another 3 questionnaires, from the given
14 returned questionnaires, because these three

organizations responded, that from the reasons
of time they will not fill in a questionnaire. The
difference in the processed questionnaires therefore
is61i.c. 26%.

Compared to individual companies that returned
and completed questionnaires, it was found out that
only one company responded in research No. 2 and
in research No. 1 did not return the questionnaire.
Otherwise they are the same companies in research
no. 2 that already answered in the questionnaire
survey in research No. 1.

The subject of both surveys was first to determine
whether the company practice is familiar with the
concept of environmental accounting. Research
no. 1 showed that as much as 95% of respondents
said that they were familiar with the concept of
environmental accounting. In research No. 2, 91% of
respondents said that they have already known the
concept of environmental management accounting.
Only one respondent replied that he is not familiar
with the concept of EMA. This business was from
the category of small enterprises (10-49 employees)
with a turnover shifting it between medium-sized
enterprises (turnover greater than 30 and equal to
100 million CZK). According to both surveys, we can
say that the concept of environmental management
accounting is known in corporate practice among
companies with validated EMAS.

Also environmental costs and benefits from
afriendly approach to the environment are concepts
which, according to findings of both studies. are
known in the business practice.

In research No. 2 only 4 companies reported that
they use a voluntary instrument of environmental
behavior in the form of environmental management
accounting, which is 36%. In research No. 1 this fact
was reported by 9 companies, which is 53%. From
given fact it can be concluded that companies used
avoluntary instrument EMA and subsequently they
ceased to use this tool. This conclusion would not
be completely correct without stating the fact that
in the research No. 2 there were totally addressed
164 companies in the questionnaire survey, and
because they were companies from different
industries, companies with validated EMAS or only
with certified ISO 14000, cover letter explaining the
nature and definition of EMA and essence of EMA
management was sent to all companies. Due to this
fact it can also be said that after deeper awareness
that was provided to companies in the research
No. 2, some companies have ceased to call their
system as environmental management accounting,
and therefore the answer was negative.

While in research No. 2 all companies declare that
theirform of EMA is in frame of financial accounting,
where they have only determined some analytical
accounts in accounting schedule, so in research no.
1there were more diverse possible solutions of EMA
forms. Some companies have stated that they have
EMA in frame of internal accounting and not just
financial accounting and 4 companies indicated that
they monitor these data independently, outside the
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system of accounting. Based on an interview in these
companies it was found out that it is for example in
the form of various tables. Only one business from
those that responded to the question admitted that
identifies the data only on request, i.c. one time, as
aresult of solving a problem.

All businesses from research No. 2 identically
show that they monitor their environmental

costs and benefits for the business as a whole.
They do not monitor them in a line of products,
services nor processes. Research No. 1 shows
that more than half of companies monitors and
evaluates environmental costs and benefits for the
business as a whole. Significant proportions (30%)
of companies monitor these costs and benefits
in the line of departments. Some companies also
said a combination of individual possibilities of
monitoring. This monitoring along the line of
departments or in line of process applies only to
large enterprises in terms of turnover (turnover
of more than 100 million) and large (250 and more
employees) and medium (50-249 employees)
in terms of number of employees. These results
are logic and we could expect confirmed results.
The more detailed monitoring and evaluation
of environmental costs and benefits, the more
administrative and time burden on businesses. It
can afford only large companies that have enough
staff and funding. Companies must also consider
the benefits of a more detailed level of detection and
monitoring of these data. Benefits in the monitoring
of environmental costs and benefits are undeniable
for all businesses, but every company must consider
whether the costs to obtain such information are too
high for it.

Both studies clearly showed that information
obtained from EMA helps improve decision-making
in the business. This is one of the tasks of EMA - to
help to improve decision-making in businesses
through better information of decision makers.

Research No. 2 was extended to include other
issues important to the overall image of EMA
in companies with validated EMAS - to who is
information obtained from EMA intended and the
reasons for the implementation of EMA.

Finding out what the most benefit from the
introduction of EMA perception respondents was
the last very important question. The answer was
quite clear, it is getting better information about the
effects on the environment.

According to respondents, information from EMA
isused equally by the representation of management
in its decision, by the staff in their work and also by
surroundings of enterprise through environmental
reporting. All the companies provide information
in monetary units and one company said that the
information is also provided in physical units.

SUMMARY

The aim of the work, based on analysis of questionnaire surveys, which took place in frame of the
research No. 1 and No. 2, is to evaluate developments in companies with validated EMAS in terms of
environmental managementaccountingintheir business. A partial goalis to evaluate the development
of registered organizations and “sites” in EU countries over time.

EMAS is a system of management business and audits in terms of environmental protection. This
system is applied within the European Union. Environmental management accounting (EMA) is
concerned with identifying, collection, estimations, analysis, reporting, and especially the transfer
of quality environmental indicators both for surroundings of organization and management of the



316

P, Ptickovd Misarovd

organization. EMA is a voluntary tool to protect the environment. EMA integrates two basic building
blocks of sustainable development - environment and economy.

On the basis of EMAS organizations can also provide key indicators of its activity, which can be used
not only for the internal needs of the organization, but also for example for environmental reporting.
The article compared the data obtained in the two questionnaire surveys. The first questionnaire
survey (research No. 1) was carried outunder the grant, which wasfunded by the Internal Grant Agency
of the Mendel University of Agriculture and Forestry in Brno, No. 68/2006, entitled “Development of
the EMS and environmental management accounting in the CR”.

The second evaluated questionnaire survey (research No. 2) took place in the study, which was made
in connection with solution of the thesis of author‘s article.

They were contacted organizations (participated in the research questionnaire No. 1) regardless of
whether or not they have now validated EMAS, and there is potential for comparison and evaluation
over time. The questionnaire, the covering letter and information about EMA (all in electronic form)
were sent to all these organizations.

25 companies were addressed in both surveys. For further processing the file of companiesisreduced
by 2, because the company OHL ZS, a.s. had EMAS validated for three plants. After consultation
with the responsible worker of company OHL ZS, a.s. it was settled that the returned questionnaire
is for the entire organization and not only for a plant. In the research no. 1, there was a feedback of 17
questionnaires, from the total number of 23 sent questionnaires, which represents a return of 74%.
The work was also to analyze and subsequent assessment of the situation from the perspective of
EMAS to the entire European Union.

In countries like Spain, Ttaly, Austria, Denmark, Great Britain, Greece, Belgium has been marked
significantincrease in the number of validation of organizations according to EMAS on 30 June 2011.
There was not a significant decrease in any of the states, but there was a smaller decline e.g. in Sweden.
In this context it should be noted that EMAS TIT is in effect from 1 January 2010. In this context we
can say that businesses are finding the changes included in the EMAS IIL. as positive, because there
was not a significant decline in registrations on 30 June 2011 in any country, vice versa there was
a significant increase in number of registrations in many states.

In the Czech Republic there was a decrease in the number of validated companies from 31 to 25 on
30 June 2011. In the Czech Republic there is generally very small amount of validated companies
compared to countries of Western Europe.

Main objective was achieved by the evaluation of results from research no. 1 and research No. 2 with
regard to the development of environmental management accounting in companies with validated
EMAS over time.

The results introduced in the paper are part of the research project No. 6215648904 “The Czech
economy in the process of integration and globalization and the development of agrarian sector and
service sector in the new conditions of European integrated market”.

Indicators for Environmental
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