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SELECTED SOCIAL ASPECTS OF SUSTAINABLE DEVELOPMENT IN SMALL 
AND LARGE BUSINESSES IN THE CHEMICAL INDUSTRY 

 

 
Introduction 
Sustainable development is a new framework strategy for the development of civilization. It is 
based on the classical and widely accepted definition of the World Commission on 
Environment and Development of 1987, which considers development to be sustainable if it 
satisfies the needs of the present generation without endangering the ability of future 
generations to satisfy their needs. The nature of sustainability consists in fulfilling three basic 
targets, consisting in: 

 social development respecting the needs of all, 
 effective protection of the environment and sound use of natural resources and 
 maintenance of a high and stable level of economic growth and employment. 

 
The strategic and individual targets and instruments of the Strategy of Sustainable 
Development of the Czech Republic are formulated so as to maximally reduce the 
disequilibrium in mutual relations between the economic, environmental and social pillars of 
sustainability. Simultaneously, the Czech Republic must meet its international commitments 
towards sustainable development while respecting the specific features and interests of the 
Czech Republic [10].  

We always speak about sustainable development when we are aware of the interconnection 
between human needs and natural resources. Admission of this interconnection overturns the 
obsolete concept that social and economic development constitutes targets that are mutually 
exclusive. Sustainable development represents a means of searching for and finding 
approaches that are beneficial for people, the economy and the environment in the long term. 
Rather than being a scientific concept, sustainable development is a moral challenge for 
society. It is based on common good sense and fundamental human values connected with 
modern every-day life. 

This article is concerned with the social area of sustainable development and the introduction 
of social aspects of sustainable development into corporate practice. This is a very broad 
subject at the corporate level; the article will mention the basic and compulsory indicators of 
sustainable development for the social area, some of which were selected and examined in 
corporate practice. Chemical businesses in the region come to terms with this aspect 
according to their capabilities. On the basis of the questionnaire scenario, it was found how 
two selected businesses in the region approach some social aspects; the survey was performed 
in a small and a large chemical enterprise.  

 
1 Social aspects of sustainable development 
The need for sustainable development is not the result only of economic and environmental 
limits, but also of social limits. For a business, this entails functioning in relation to all three 
pillars of sustainable development [7]. Corporate Social Responsibility (CSR) is a trend that 
emphasizes the social aspects of sustainable development. Socially responsible corporations 
act so as to take into account their internal requirements and the requirements of their external 
environment, to be transparent and generally to assist in overall improvement of the state of 
society in the framework and beyond the framework of their commercial sphere [11]. If an 
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enterprise wishes to achieve high competitiveness, it must know and define its corporate 
values, recognize its internal potential and be aware of the importance of human resources for 
its existence at the present time and in the future. The manifestations of CSR in the social area 
include, e.g., occupational safety and health, prohibition of child labour, equal opportunities 
for men and women, maintenance of human rights, job security, equilibrium between the 
working and private lives of employees, etc. [7].  In order to ensure the loyalty and 
satisfaction of employees with the company, it is necessary to provide them with the 
opportunity to participate in management and development of the company, to leave them a 
certain amount of freedom in searching for new possibilities and ways to achieve personal and 
corporate success, to replace orders from above by dialogue and discussion with employees 
and to require a certain ethical level from them [2]. 

According to the Global Reporting Initiative  GRI, it is necessary to attempt to prepare 
common international standards that should be followed by corporations in submitting reports 
on sustainability in the social area and in the area of the environment [4]. Basic and 
compulsory indicators of sustainable development for the social area are as follows: 

 Work and working procedures (e.g. the number of employees, total number and level 
of fluctuation according to age groups, sex, regions, labour relations, occupational 
safety and health protection  level of occupational injuries, occupational diseases, 
absenteeism, number of fatal occupational injuries, education and prevention programs 
concerned with risk management, training and education, equal opportunities for men 
and women, etc.) 

 Human rights (e.g. investment and commercial practice, number of cases of 
discrimination and measures adopted, free association and collective negotiations, 
child and forced labour, etc.) 

 Indicators of social performance (e.g. social impacts of operational activities, number 
of cases, training in the aspect of corruption, impacts on discovery of corrupt conduct, 
compliance with laws and regulations, etc.) 

 Responsibility for products (e.g. customer safety and health protection, labelling of 
products and services, marketing communication, etc.). 
 

2 Social aspects of sustainable development selected for the study 
It is apparent from the survey of social aspects of sustainable development mentioned in the 
conclusion to the previous chapter that it is concerned with a broad spectrum of aspects. 
Consequently, only those social aspects were selected from the list so that the primary study 
at two selected businesses in the chemical industry in the Pardubice region would be capable 
of yielding an idea of the use of social aspects in the framework of sustainable development in 
practice and thus to determine the consciousness of the corporations of the strategy and 
maintenance of the principles of sustainable development, introduction and maintenance of 
the individual systems that have a favourable impact on business activities. The social aspects 
of sustainable development selected for investigation are as follows: 

Strategy of Sustainable Development 
-  
- accordance of the principles of sustainable development with corporate activities 
- sustainable development in practice as part of corporate strategy 
- benefits of sustainable development 
- active dialogue with stakeholders 

System of OSHP management: 
- introduction and importance of the OSHP management system 
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- reasons for introducing or not introducing an OSHP management system 
- assistance in introducing an OSHP management system 
- problems and benefits in introducing an OSHP management system 
- maintaining or not maintaining an OSHP management system 
- evaluation of occupational risks, provision of personal means of protection 
- control of products and services from the standpoint of customer safety and health 

protection 
- regular control of OSHP, training and documentation of OSHP 

Importance of employees in the corporation: 
- equal opportunities for employees 
- child and youth labour 
- corporate activities in accordance with human rights 
- perception of care for employees by the management of the corporation 
- provision for flexible working hours 
- training of employees in the aspect of the anti-corruption policy of the corporation 
-  
- support for employees in further education 
- requalification of redundant employees for their further employment 

 Reporting OSHP and social aspects: 
- publication of corporate reports relating to the social area 
- reason for preparing these reports 
- manner of drawing up these reports 
- manner of publishing these reports and their periodicity 
- other means of publishing reports 
- interest in information about social aspects. 

The aspect of sustainable development was discussed in the introduction to this article. The 
policy and programs of occupational safety and health protection are concerned with 
protection of employees and other people affected by what the business produces and does 
[4]. W
psychological comfort and feeling of safety. Occupational safety and health protection have 
gradually come to be considered to be such an important area of labour practice that extensive 
legislation has been introduced in this area in the individual countries of Europe and then by 
the European Communities. Employers and managerial workers must provide for at least the 
minimal level of occupational safety and health protection required by the legal and other 
regulations if only to avoid sanctions. However, a considerable number of corporations go 
beyond the framework of legal obligations and emphasize and draw attention to the degree to 
which they are concerned about the health of their employees. It is the purpose of 
occupational safety and health protection (OSHP) to prevent damage to life, health, property 
and the environment in the framework of the working system. Damage to life and health 
means an occupational injury or disease. Management of occupational safety and health 
protection is directed towards achieving the required level of occupational safety and health 
protection and its targets must encompass compliance with the requirements of the legislation 
and risk prevention.  

Awareness of the importance and irreplacability of human resources is an essential 
condition for business success [1]. It is mainly human beings and the results of their efforts to 
date that predetermine the present and particularly the future growth or failure of a business. 
The approach, form of communication, management style, time and efforts of senior 
employees and personnel professionals are reflected in the motivation and complex 
performance of employees [9]. The basic precondition for care for human resources in the 
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company consists in increasing the motivation of all the employees of the enterprise. Only a 
highly motivated employee can identify with the objectives of the enterprise and will be 
willing to modify his personal goals in this sense and to exert the maximum efforts [8].  

Rewards are generally considered to provide very strong stimulation. However, employees 
also need to feel the interest of the enterprise in their development, awareness and future. 
Thus stimulation is best provided by choice and implementation of suitable management 
styles, effective and transparent communication and general awareness of employees, 
evaluation of the comprehensive output of employees, education, level of working relations 
and, last but not least, also care for health and safety at work and care for a suitable working 
environment [7]. Social development of employees consists in the sum of specific measures 
concerned with creating favourable internal and external conditions for satisfying the social 
needs of employees. It is the goal of these measures primarily to stabilize and stimulate 
efficient and hard-working employees.  

Another form of care for employees consists in their education and development. At the 
present time, education and development of employees also assumes the form of creation of 
information and knowledge and provision for the dynamic role of education, i.e. factors that 
are of fundamental importance for the success of the company in a constantly changing 
market. In order for it to be possible to create, direct and allocate knowledge where it will be 
best employed, it is necessary to create an environment of corporate culture that is based on 
sharing knowledge and permanent learning. The basic education of employees and their 
further individual development are mutually interconnected processes and are directed 
towards the goal of improving the effectiveness of the corporation through an improvement in 
the quality of human resources as the most valuable activity.  

Employees in managerial positions are also the subject of employee development. Top 
management is a unique business resource for achieving competitive advantages. 
Consequently, a great many employers invest considerable funds into programs of education 
and development of this group of employees. 

At the present time, especially major corporations in the Czech Republic are publishing good 
reports 

-sized corporations do not issue these reports and, 
as has been found, some of them do not even intend to issue such reports. It can be expected 
that, in the coming year, they will be brought to publish these reports, in the same way as they 
are now being brought to introduce environmental management systems with certification. A 
corporate Sustainable Development Report (SD Report) provides information, not only on 
environmental performance, but also on economic and social aspects at the same level of 
importance. This type of report began to be used at the end of the nineteen nineties and rapid 
development is apparent from the growing number of reports of various companies, published 
on the internet. This is a very demanding type of report; nonetheless, it is recommended for 
small and medium-sized corporations and is used by them.  

The creditability of reports can be improved, e.g., by a document of certification of an EMS 

 
external environmental audit, etc. At least some of the verifying authorities are independent 
third parties and a collection of such documents reproduced in the report can, together, induce 
sufficient confidence [4].  

In an enterprise, communication is primarily an instrument through which managers influence 
the working attitudes, activities and conduct of employees, together with use of their 
authority, suitable implementation of management style, and effective methods of stimulation 
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and remuneration Thus, the way in which the enterprise communicates, how its managers 
communicate, creates an environment for cooperation of all employees and directly affects the 
achieving of targets and the prosperity of the corporation. The level of corporate 
communication is based on the level of corporate culture. Corporate culture and corporate 
communication, as one of its components, play an important role in the working lives of all 
employees [3,6].  
 
3 In what way does corporate practice perceive the social aspects of sustainable 

development? 
This question is answered by the results of the study performed in the small and large 
chemical enterprises in the Pardubice region. The research project was concerned with 
determining the level of the existing system of management of OSHP, determining the 
awareness of the principles of sustainable development, the approach of the company 
management to care for employees and the possibilities of the enterprise in relation to the 
OSHP system and social issues [4]. 

The small enterprise specializes in colouring and improving plastic materials, has existed 
since 1950 and is now amongst the foremost producers of basic mixtures in Europe. The 
branch in the Czech Republic is classified amongst enterprises in category A, suppliers of 
semi-products, and has approx. 40 employees. The main activity of the company consists in 
production of chemical substances and chemical preparations, and wholesale and retail trade 
in chemical substances. 

The large enterprise is a foremost European manufacturer of qualified chemicals with a 
history of over eighty years and employs over 2200 employees. It produces more than 1000 
products and exports to 54 countries around the world. Its corporate activities are 
concentrated in three market segments: advanced organic intermediates, cellulose derivatives 
and pigments and dyes.  

An in-depth conversation was held in the small company with the applications technician of 
the company, who has worked there for a number of years and is responsible for practically 
all the areas related to the conversation. The questions at the second examined company were 
concerned with the same aspects as in the first case. Because of the far greater differentiation 
of competence, conversations were held with two workers who are concerned with these 
aspects. These were the head of the occupational safety department and the personnel 
manager of the enterprise.  
 
Strategy of Sustainable Development 
In the framework of the business activities of the small company, the strategy of sustainable 
development is implemented into practice through OSHP, but is not directly incorporated into 
the corporate strategy. However, the enterprise employs voluntary instruments, which include 
the ISO 9001:2000 quality management systems, TQM certificate and system of OSHP 
measures; certification of the ISO 14000 environmental management system and the related 
environmental managerial accounting and environmental reporting are currently being 
prepared for audit. The company is also attempting to achieve cleaner production and to 
employ green energy. The enterprise maintains an active dialogue with stakeholders, i.e. with 
customers in the form of meetings and lectures, with employees in the form of meetings, with 
suppliers of services and raw materials, with representatives of the local government and with 
local organizations. Contact with the media is maintained only through contributions in 
professional journals and the enterprise also maintains contact with the Economic Chamber. 
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In the framework of the corporate activities of the large enterprise, the greatest emphasis is 
placed on economic and social targets; the approach of the enterprise to the environment is in 
accordance with the environmental protection laws. The strategy of sustainable development 
is implemented into practice in the enterprise in connection with care for the environment. 
The enterprise attempts to achieve responsible care with the smallest possible impact on the 
environment and is introducing an environmental management system (EMS) according to the 

1996.  The company expects certification of the uniform integrated management system 
(quality, environment, OSHP) in 2008. The enterprise is concerned to gradually remedy old 
environmental burdens in the factory premises caused by activities of the original state 
enterprise in the past. It also attempts to ensure open and friendly communication with 
shareholders, with employees and with the general public and to provide truthful information 
on the environmental impacts of its activities to stakeholders. 
 
System of OSHP management: 
Increased occupational safety and health protection are very important for the small 
enterprise, awarded 9 points on a graphical scale of 10. It has had its own system of 
occupational safety and health protection since 1999, but it is not certified. The company 
management provided the instigation for implementation of the system, mainly for reasons 
associated with attempts to achieve greater occupational safety and fewer occupational 
injuries and on the basis of requests from business partners. Introduction of the system took 
place with the assistance of external consultants  a safety technician and consultant. The 
enterprise has completed occupational risk analysis, risk analysis for provision of personal 
means of protection, analysis of risks during operations, has prepared technical procedures 
specified by the Labour Code and the adopted measures have, in fact, led to minimizing or 
elimination of risks. The enterprise ensures a safe condition of technical equipment through 
maintenance and regular controls and inspections, and has also prepared a first aid system for 
injuries and accidents, a traumatology and evacuation plan, which is part of the OSHP 
documents. The company performs regular training of employees and managerial workers in 
OSHP. It also performs initial OSHP training, provided by the company safety technician, and 
this is entered in the records of every employee; preventative OSHP controls are performed 
by a contract physician. The enterprise also performs control of employees to make sure they 
are not intoxicated. Control is performed in the enterprise of semi-products from the 
standpoint of customer safety and health protection.  

The large enterprise has introduced an OSHP management system and is attempting to 
obtain certification according to the OHSAS 18001:1999 (Occupation Health and Safety 
Management Systems) methodical guideline. The main reasons for introduction of the OSHP 
system consisted in attempts to increase occupational safety, to reduce the number of 
occupational injuries and to reduce the costs incurred as a consequence of replacement 
because of occupational injuries. The instigation for implementation of the system came 
directly from the company management and the enterprise introduced the system by itself. In 
the framework of this system, emphasis is placed primarily on acquainting employees with 
risks following from the character of the production through initial training in the form of an 
instructive film and auxiliary material prepared by the occupational safety department. The 
company devotes constant attention to training and periodic testing of knowledge of 
employees, which must have special professional qualification for performance of their 
occupation, prescribed by the valid legislation (motor-cart drivers, gas equipment servicemen, 
welders, scaffolding workers, etc.). The enterprise does not hold training in anti-corruption 
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procedures and on the subject of anti-corruption policy. The enterprise provides for regular 
control of OSHP and the prescribed inspections, performed by an inspection technician, and 
provides employees with personal means of protection. The enterprise has introduced a first-
aid system for injuries and accidents and attempts to keep it up to date. It cooperates with 5 
contract corporate physicians, who provide for regular preventative examinations and is in 
constant contact with the regional hospital and the regional public health station. The 
enterprise has brought a warning system into operation to inform the surroundings on any 
danger through SMS messages. Principles in relation to the presence of intoxicated persons 
are maintained very strictly in the enterprise and random controls are performed for this 
purpose by intervention units at the entrance to the company buildings. If an employee is 
under the influence of alcohol, he may be subject to dismissal. The enterprise keeps OSHP 
documents (book of injuries, records of occupational injuries and records of personal means 
of occupational protection). The quality managers, external auditors and internal SBU 
representatives are responsible for customer safety and health protection; control samples are 
taken and regular output production control is performed. 
 
Importance of employees for the corporation 
The opportunities for employees (men and women) are equal in the small enterprise and no 
differences are perceived between basic wages. There is no obvious discrimination of ethnic 
minorities, handicapped or older persons who find it harder to obtain jobs, as the enterprise 
attempts to employ highly handicapped persons or otherwise handicapped persons for less 
demanding jobs in the company. The spaces in the company are designed for barrier-free 
access. Employment of children and youth is completely prohibited. Corporate activities are 
performed in accordance with human rights; care for employees is seen positively, with 
regular informing of employees, who have the right to and are interested in obtaining 
information on happenings in the enterprise. Employee stimulation is perceptible in increases 
in wages and the enterprise also contributes to pension security, and also offers other 
advantages in the form of charge-free provision for meals and refreshments at the individual 
workplaces. The employees are seen by the company as a source of competitive advantage. 
The enterprise allows its employees to work flexible working hours. The enterprise is 
concerned to develop further education in its employees and fully pays for professional 
education. Requalification is not provided for redundant employees; the company does not 
provide employee training in the area of anti-corruption policy and anti-corruption 

 

The large enterprise sees its greatest wealth in proficient employees. It is its goal to employ 
motivated and qualified professionals who bring the enterprise added value in the form of 
their personal invention and willingness to improve their own performance and that of their 
colleagues as an investment in their common future. The company invests in good employees 
and especially in their professional qualifications and language skills. Employees have equal 
opportunities in the enterprise and there is certainly no difference in the basic wages for men 
and women; employees are evaluated according to their professional qualifications without 
regard as to whether the job is held by a man or by a woman. At the present time, the 
enterprise does not employ handicapped persons; however, it is planning construction of a 
production plant where 5 to 7 handicapped persons in wheelchairs would be employed in the 
production process. The enterprise attempts to keep access to its premises barrier-free. It 
absolutely refuses to employee children and youths  they are prohibited to enter the 
enterprise. The corporate activities of the enterprise take place in accordance with human 
rights and there is acceptance of freedom of association and collective negotiations with trade 
union organizations. Care for employees is seen primarily in regular communication, 
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informing and stimulation of employees at regular meetings, where feed-back is expected. As 
the stimulation by financial rewards is insufficient, the enterprise attempts to stimulate its 
employees through nonfinancial benefits and various promotional events. 
 
Reporting OSHP and social aspects 
The small enterprise publishes an annual report on the approach to protection of the 
environment and on social aspects. This report is intended for the general public and for use 
by the state administration, and especially for the financial authority and the social security 
authority. The report is prepared annually, is published on the corporate internal web site and 
is also available in printed form. 

Substantive and complete provision of corporate activities in the area of protection of the 
natural environment and the working environment has become an accepted activity for the 
large enterprise.  The main target in this area consists in maximal openness towards 
employees and all other partners, such as the general public, the public media, the public 

protection of the environment and occupational safety and health protection and the means of 
achieving them in its regular reports on environmental impact, in written form. The annual 
report on management of the company is available on the web site of the corporation and is 
also available on CD. Meetings are regularly held with the mayors of municipalities in the 
region, to acquaint them with various activities, including the area of the environment. 
Current information is also published in the company periodical. 

Primary study in the businesses in the chemical industry provided an idea of business 
activities in accordance with sustainable development, of the use of instruments to improve 
goodwill in the enterprise and, simultaneously, it was possible to gain an insight into the 
aspect of the important of employees for corporate management. Comparison of the two 
companies in the area of social aspects of sustainable development revealed interesting facts. 
Similarities can be seen in the conduct of the two companies. Only two differences are 
apparent  in introduction of the OSHP system and in reporting on environmental policy. The 
small enterprise employed consulting in the area of OSHP when introducing the OSHP 
system and does not intend to certify this system in the future. The large enterprise decided to 
introduce the OSHP system on its own and is hoping to have it certified in the immediate 
future. In contrast to the large enterprise, the small enterprise does not perform reporting on 
its environmental policy. In the other areas, the two enterprises behave in a similar manner 
and perceive these issues in a similar manner.   
 
Conclusion 
Under the current conditions, the strategy of sustainable development is a basic approach for 
the development of the society. Sustainable development can be achieved only with balancing 
the three fundamental pillars - economic, environmental and social. However, at the present 
time, businesses tend to favour economic development, while respecting a sound approach to 
the environment; only a minority of businesses is aware that the need for sustainable 
development is also a consequence of social limits.  

In order to understand the importance of social aspects, it is necessary that an enterprise be 
aware of the significance of the potential of human resources for its current and future 
success. Important aspects in the social sphere include, e.g., stimulation and development of 
human capital, the health and safety of employees, awareness of corporate activities and 
potential, the quality of the working lives of employees, etc.  
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It was the goal of the primary study in businesses in the chemical industry in the Pardubice 
region to gain an idea of the use of voluntary instruments in the framework of sustainable 
development, awareness by companies of the strategy and compliance with the principles of 
sustainable development, and introduction and maintenance of the individual systems that 
have a favourable impact on corporate activities. The study was performed in a small and 
large chemical enterprise. 

The first part of the study was devoted to the strategy of sustainable development.  It follows 
from comparison of the two businesses that they are aware of corporate activities in 
accordance with sustainable development and place the greatest emphasis on economic and 
social targets. They maintain an active dialogue with stakeholders through meetings, lectures 
and discussions. 

The second part of the study is concerned wit the OSHP system. The managements of the two 
enterprises are of the opinion that the introduction of the OSHP system is actually an 
instrument to improve OSHP in the enterprise and, in the future, intend to maintain this 
system and provide for a constant improvement in OSHP. 

The third part of the study was concerned with the importance of employees for the 
corporation and perception of care for employees by the management of the enterprise The 
managements of both companies view care for employees in regular provision of information, 
stimulation and cooperation with them. The large enterprise goes even further and stimulates 
its employees through nonmonetary benefits and promotional events. Both corporations 
support their employees in further education, in improving their professional qualifications 
and language skills. 

The fourth part of the study was concerned with publishing reports. In addition to publishing 
annual reports, the small enterprise plans the publication of reports concerned with the 
environment in connection with the planned environmental management audit. The large 
enterprise publishes annual reports in management of the company and also annual reports on 
the approach to protection of the environment and on social aspects, relating to occupational 
hygiene, occupational safety and health protection and communication. Through these reports, 
both enterprises attempt to inform their surroundings and to draw attention to the enterprise to 
increase the corporate creditworthiness. 

As the study was performed in only two selected businesses of the chemical industry in the 
Pardubice region, the conclusions cannot be generalized. Nonetheless, it is encouraging that 
the social aspects of sustainable development are not unknown concepts in the chemical 
industry and that corporations are aware of their importance. 

 

sustainability accounting and reporting and their application at the micro-economic 
(registration number of the grant project: 402/06/1100). 
 
 
Ing. , CSc. 
Bc.  
University of Pardubice, Faculty of Chemical Technology, Department of economy and 

32 10 Pardubice 
Tel.: 466036297, e-mail: marie.bednarikova@upce.cz  
 
 
 



16 

EMISSION TRADING SCHEME BEYOND 2012 

 

 
On January 23, 2008, the European Commission presented a set of legislative proposals, 
called the Climate and Energy Package, which encompasses a proposal for revision of 
Directive 2003/87/EC on the European Union Emission Trading Scheme (EU ETS). The draft 
revision of the Directive is based on experience gained during the first trading period (2005  
2007) and is intended primarily to improve the effectiveness of the European Union Emission 
Trading Scheme, both from the standpoint of cost effectiveness and from the standpoint of 
environmental effectiveness. The basic features of the proposal can be summarized in three 
points: 

1) Scope of the Directive  Starting in 2013, EU ETS should encompass not only emissions of 
CO2, but also emissions of other greenhouse gases (N2O and PFC). Emissions of greenhouse 
gases from the petrochemical industry and from production of ammonia and aluminium will 
be newly included. This expansion will increase the environmental efficiency of the entire 
scheme.  

In order to achieve greater cost effectiveness, small installations producing less than 10,000 
tons of CO2 annually will, on the other hand, be removed from EU ETS. However, a 
fundamental drawback lies in the fact that, according to the proposal, only small combustion 
plants would be removed from the scheme and this would thus not apply to installations in 
other sectors. Especially in the ceramics sector, there is a substantial difference between the 
environmental benefit and the costs required to achieve it. According to the analysis of the 
European Commission, administrative costs alone, connected with inclusion of these small 
installations in EU ETS, correspond to EUR 4.2 per tonne. This is many times more than the 
costs for large operators. In addition, it would be advisable to increase the limit for removal 
from 10,000 to 25,000 tonnes. As indicated by the following table, for a limit of 25,000 
tonnes, 66% of installations which, however, emit only 2.7% of emissions covered by EU 
ETS, would be removed from the scheme in the Czech Republic alone. In addition, this 
removal would be compensated by inclusion of new sectors and gases, where a large number 
of small installations would be replaced by a small number of large installations. 

 
average annual emissions of CO2 

 (2005-6) <10 000 <12 500 <15 000 <17 500 <20 000 <22 500 <25 000 
fraction of installations in the group 

of the total number (%) 41.687 47.891 54.342 57.816 61.538 64.020 66.005 
number of installations in the group 168 193 219 233 248 258 266 

fraction of the emissions of the  
group in total emissions in EU ETS 

(%) 0.856 1.191 1.621 1.894 2.233 2.489 2.715 
emissions of the group of 

installations 711 195 989 266 1 347 073 1 573 833 1 854 866 2 067 916 2 255 302 
 
The removal of small operators from EU ETS will be possible only under the condition of 
implementation of some other instrument to reduce emissions. In the Czech Republic, the 
most probable alternative seems to be the introduction of a carbon tax in the framework of 
environmental tax reform.  
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2) Harmonisation of EU ETS rules and increasing predictability  the abolishing of national 
allocation plans is an important new feature; these plans were established separately for each 
Member State for the first two trading periods. Their abolishing would eliminate not only 
negotiations of governments with the European Commission, but also negotiations between 
the industrial sectors and the individual operators on the one hand and with the governmental 
authorities on the other hand. This will then reduce the influence of various lobby groups and 
the entire system will be more transparent. Construction of the pan-European allocation plan 
will be based on allocations in 2008  2012 and will be reduced to 2020 using a linear 
coefficient of 1.74%. The amount of emissions emitted by installations in EU ETS in the 
entire EU should thus correspond to 1.720 bil. tonnes of CO2, which is 21% less than in 2005. 

Another important change leading to a number of contradictory reactions consists in 
designation of auctioning as the basic instrument for allocation of allowances, for the sectors 
of electricity, refineries and CCS in an amount of 100% from 2013. The other sectors would 
receive allowances partly free (in an amount of 80% in 2013), where this amount will be 
gradually reduced to 2020 and then allowances will be allocated only by auction in 2020. In 
the framework of solidarity, the Czech Republic should be able to obtain, in auction, an 
amount of allowances corresponding to 118% of emissions in 2005. However, this does not 
mean that operators in the Czech Republic would obtain 18% more allowances than in 2005. 
As the auctions will be open to all operators in the EU, this corresponds only to reallocation 
of returns. 

Reduction of emissions and auctioning of allowances entail a number of risks. The greatest of 
these consists in endangering the competitiveness of European industry. While auctioning is 
an effective instrument for allocation of allowances, which substantially eliminates distortion 
in the internal market in the European Union, it endangers external competitiveness. It is thus 
very important to analyse the impact of the proposal on the individual sectors of industry. In 
sectors where there will be a risk, not only of shifting production outside the borders of the 
European Union, but also of loss of the share in the market, it will be necessary to adopt 
effective measures for its protection. This will probably consist in retention of allocation of 
free allowances or in sectoral agreements under the auspices of governments. Import duties 
would also be a certain option; while this could be effective in the short term, it is a 
problematic approach in the long-term context of international agreements (WTO). 

The process of auctioning itself is also not without risks. One of the conditions of auctions is 
that any operator in any Member State can participate. There is thus a risk that especially 
small and medium-sized companies will not be able to obtain allowances and thus it will be 
necessary to carefully specify the auction conditions.  

No allowances will be allocated on the basis of historical emissions alone. Allowances that 
will be allocated free should be allocated on the principle of use of the best available 
techniques (BAT). It is not clear whether the utilisation of benchmarks will eliminate the 
imperfections appearing in allocations based on historical emissions. Benchmarks must be 
related to the volume of production either for the past (period of historical emissions) or for 
the future. 

3) Future  The proposal also deals with the inclusion of CCS (Carbon Capture and Storage) 
in EU ETS. This is a very important instrument for reducing the emitted amount of 
greenhouse gases. However, the costs of capturing and storing one tonne currently vary above 
EUR 60 and implementation of this technology requires enormous initial investments of the 
order of billions of CZK. Consequently, only pilot projects are currently in operation and 
further research is being carried out in this area.The use of CER and ERU units in project 
mechanisms is also discussed. As there is currently no international agreement for the area of 
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reduction of greenhouse gas emissions after 2012, their use is greatly limited. Extension of the 
use of these units would be advantageous for several reasons. To begin with, more extensive 
use would lead to a reduction in the price of carbon and thus of allowances in the framework 
of ETS, and thus the costs of reduction of emissions would be reduced. Secondly, this would 
assist investments into environmentally effective technologies outside of the EU (especially in 
developing countries). 
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COUNTING CORPORATE CARBON IN AUSTRALIA 

Roger L. Burritt 

 

Abstract 
Sustainability accounting and reporting remain difficult to achieve in practice, thus 
encouraging a focus on sub-issues of sustainability such as reduction in carbon emissions or 
energy use. Drivers for improvement in corporate carbon and energy performance emerge 
from a mix of management and government pressures. In this paper the move towards an 
information strategy for carbon control through the enactment of the National Greenhouse 
and Energy Reporting Act 2007 by the Australian Government is noted, but it is argued that 
the need for environmental management accounting information related to environmental cost 
savings, investment in clean technologies and products, reduction of business footprints, etc. 
remains a strong complementary supporting tool for management. 

 

Introduction 
Considerable attention is focussed on broadening the agenda of corporate management 
accounting to include environmental and social issues (Schaltegger and Burritt 2000). 
Sustainability accounting for decision making has received emphasis in recent times 
(Schaltegger and Burritt 2005) as has sustainability reporting to external parties (Frost et al. 
2005). However, sustainability accounting and reporting remains complex for accountants and 
environmental managers to address in its entirety in spite of calls for an approach which 
integrates economic, environmental and social impacts (Schaltegger and Burritt 2005), hence 
the focus on subsets of sustainability issues remains (Simnett and Nugent 2007).  Accounting 
for carbon emissions is one of these focal points, its importance being highlighted recently by 
the publication of economic reports which suggests that it is cost-effective for society to 

arbon dioxide emissions now rather than later (Stern 
2006; Garnaut 2008). One way to help reduce carbon emissions is through engagement with 
the corporate sector as companies generate large quantities of carbon emissions. In this paper 
the potential for environmental management accounting to support the process of engaging 
companies to reduce their emissions is considered in the Australian context. The paper 
suggests that environmental management accounting can provide a useful foundation for the 
encouragement of changes in corporate behaviour towards carbon emissions reduction in 
combination with energy efficiency improvements. 

 

Government pressures on companies for change 
Strong pressure to reduce carbon emissions can be generated by government, however, in 
Australia emphasis has recently been strengthened through a change to the political party 
having a majority in Parliament. Late in 2007 the Labor Party defeated a Liberal-National 
Coalition at a federal election and immediately set about changing the previous image that 
Australia was prevaricating on its commitment to the reduction of greenhouse gas emissions. 
As an important part of this change the new Australian Government immediately signed the 
Kyoto Protocol and, secondly, set up a new Department of Climate Change in order to 
implement a comprehensive approach to: reduction of emissions in Australia in both the short 
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and long term; work with the international community to develop a global response to 
warming that is effective and fair; and prepare for the inevitable impacts of climate change. 

60 % relative to 2000 levels, by 2050; implementing a comprehensive emissions trading 
scheme by 2010 to deliver the target emission reductions; setting a 20 % target for renewable 
energy by 2020 to expand the use of renewable energy (the present target is 2%); and invest in 
research and development into low emission technologies (Commonwealth of Australia 
2008). The Australian Government also recognizes that corporations form the core of the 
economy and are significant drivers of the future economy, and its impacts on the 
environment and society. Corporations are also emitters of waste to air, land and water while 
at the same time stimulating demand for material goods which embody materials as well as 
environmental resources. Hence, in relation to these issues government can dictate acceptable 
behaviour to corporations, encourage voluntary actions by corporations or adopt a responsive 
approach to regulation which recognises improved behaviour and rewards it with lighter 
regulation (Ayres and Braithwaite 1992; Gunningham and Grabosky 1998). The response of 
corporate management to these issues is critical and can provide a competitive advantage 
through lighter costs of regulation. Management needs information about greenhouse gas 
emissions and their reduction for a set of internal and external purposes, accountability to 
government included, and these are considered briefly below. 
 
Management pressure for change 
There has been considerable debate about whether government regulation is an effective way 
to change corporate behaviour when compared with voluntary or self-control (Cowan and 
Gadenne 2005; Frost 2007). A number of managerial, operational and economic factors 
encourage the adoption of a sustainable approach towards the reduction of carbon emissions 
in corporate operations (see  

 managerial factors (assessment of internal organizational structures and procedures; 
development and implementation of incentive mechanisms to promote sustainability 
initiatives and increase performance; early identification of potential business 
opportunities; recognition of emerging risks, potential threats and management 
failures; better risk management and lower risk levels; and improvement in the quality 
labour recruitment and retention) 

 operational factors (identification of environmental problems; minimization of 
environmental footprints; reduction of material inputs; achievement of energy 
efficiency; and operating licences)  

 economic factors (new market opportunities such as emissions trading; cost savings; 
and technological innovation). 

A range of external factors also encourage managers to reduce the carbon emissions impacts 
of their companies (see  

 market factors (product differentiation; customer values; access to new markets; 
industry competition; increasingly competitive labour markets; increased consumer 
interest in ethical and socially responsible business conduct; socially and 
environmentally orientated investors; ratings agencies; and the need for improving 
company reputation) 

 government factors (increased regulatory intervention; operating licences) 
 stakeholder expectations (increased transparency and access to information; 

internalization of negative externalities associated with pollution and waste; demands 
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for reduced material consumption; transparent external reporting to investors and 
regulators). 

To support managers in addressing these internal and external drivers towards sustainability 
and carbon emissions reduction, the development of a suitably comprehensive information 
system and strategy, specifically a satisfactory environmental accounting system, is 
fundamental.  Development of a comprehensive framework for carbon emissions accounting 
is a necessary condition for making operational the conceptual aspects of the carbon emission 
problematic (see Burritt et al. 2002).  The elements of such a framework (see Figure 1) need 
to address whether information: relates to short or long run decisions; is monetary or physical; 
is gathered regularly or on an ad hoc basis; relates to past emissions or to expected emissions; 
and is specific to the decision needs of different types of managers (eg production, marketing, 
environmental, research and development, logistics, site, etc.), and of different stakeholders. 
While accountants tend to emphasize the monetary aspects of such a framework, 
environmental managers stress the physical measures. The need to integrate these 
perspectives soon becomes apparent as both are interrelated. Furthermore, as noted above the 
drivers of corporate carbon emissions reduction stem from a combination of management 
needs and the influence of different stakeholders on the corporation. 

 

Environmental management accounting information and carbon emission reduction in 
Australia 
Environmental management accounting can help managers proactively resolve such 
problems. For instance, knowledge of direct and indirect energy use and the types of fuels 

emission agreements and requirements and indicators of performance on energy efficiency 
initiatives and their use of renewable energy can help demonstrate the degree to which the 
company is insulated from volatile, cyclical non-renewable energy markets. Given the set of 
factors which might press managers to introduce environmental management accounting for 
carbon emission reduction what then appear to be the main drivers? These are not voluntary 
management pressures to gain a competitive advantage in a carbon constrained economy 
supported by an environmental management accounting system designed to deliver the 
necessary information to managers. Instead they are pressures from government for change. 

First, is the government perspective alluded to above  to demonstrate a commitment to 
resolving greenhouse emission problems when Australia is seen as one of the highest per 
capita emitters in the world (although it remains a relatively small emitter in absolute terms) 
with a relatively poor record. The main driver of reporting was the previous Liberal-National 

ng market by 2010 (Commonwealth of 
Australia 2007b). The need was seen for mandatory energy and greenhouse gas emissions 
reporting by participants in the trading scheme, or entities that intend to provide offsets.  The 
ability to monitor, report and verify 
essential for maintaining the environmental and financial integrity of the trading system. The 
government needed to establish the basis upon which any free permits to emit would be 
founded; to ensure that there was in place a transparent reporting framework relating to 
abatement and the use of offsets prior to commencement of emissions trading; and finally, a 
system that would minimise the amount of red tape associated with reporting by reducing the 
number of reports to government and eliminating duplication across existing State, Territory 
and national schemes. 
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Second, is the perceived urgency of the need for reduction in carbon emissions. As urgency 
increases, the need for stronger government direction rises and reliance on voluntary reporting 
actions by management loses its appeal. In Australia this led to the introduction of tightened 
management and accountability requirements for emissions from 1 July 2008, through the 
introduction of the National Greenhouse and Energy Reporting Act 2007 (Commonwealth of 
Australia 2007a) (the Act). The Act requires reporting and dissemination of Scope 1 (direct) 
and Scope 2 (indirect) emissions information which will need to be gathered by affected 
companies through their environmental management accounting system and then recorded on 
the publicly available National Greenhouse and Energy Reporting System (NGES). The Act 
requires information to be gathered and reported about greenhouse gas emissions, reductions, 
removals and offsets as well as energy production and consumption when specified quantise 
per financial year are exceeded. Thresholds have been introduced to avoid capturing small 
business in the net. Nevertheless, the system is expected to cover about 700 medium and large 
companies with up to 300 companies reporting for the first time  thus providing an indication 
of the scale of non-reporting when a voluntary system was in place. In effect, from 1 July 
2008 corporations will be required to register and report if they control facilities that emit 25 
kilotonnes or more of greenhouse gas (CO2 equivalent), or produce/ consume 100 terajoules 
or more of energy; or their corporate group emits 125 kilotonnes or more greenhouse gas 
(CO2 equivalent), or produces/ consumes 500 terajoules or more of energy (s.13 of the Act). 
Lower thresholds for groups are built into requirements of the Act. 

Although thresholds are not provided under the voluntary Global Reporting Initiative (GRI) 
scheme the above requirements provide similar indicators to the GRI of greenhouse gas 
emissions by weight and energy by use. Requirements are also consistent with ISO 14064 

which does not address energy use and production (Standards Australia 2005).  

 

Concluding comment 
In Australia, voluntary initiatives for the collection, measurement and recording of 
greenhouse gas emissions and energy use and production have been overtaken with the 
enactment of the National Greenhouse and Energy Reporting Act 2007. Responsive 
regulation has moved towards the introduction of an information strategy to make corporate 
actions of transparent in the face of the introduction of a new market in emissions trading. 
Nevertheless, environmental management accounting remains important because (i)  
information for voluntary initiatives by management to reduce energy use and carbon 
emissions remain important in a carbon constrained world, (ii) incentives are still required for 
different types of manager to introduce carbon emission and energy savings projects, (iii) 
information about investments necessary to reduce emissions and energy use by processes and 
products gains in significance as management know that targets are to be tightened by 
government over time through the Act, (iv) operational factors such as reduction of business 
footprints, improvements in energy efficiency, and risk reduction remain critical aspects for 
securing cost savings and technological innovation.  
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ECONOMIC EVALUATION OF INVESTMENT PROJECT WITH THE SOLAR 
ENERGY UTILIZATION IN CHOSEN ENTERPRISE 

 

 

It is very true that in business it is assumed that large figures consist of a vast number of small 
ones. Almost identical matching can be applied in solar power industry if we claim that a 
larger number of smaller sized photovoltaic power stations is capable to produce the same 
amount of energy as however different  non ecologically  but conventionally operated a 
power plant. In spite of increased dynamics in the other states of the EU, Slovakia has not 
achieved substantial progress in this area. People often perceive present higher costs and they 
lack opportunities for sustainable social and economic development. The most desirable 
methods of solar and other renewable energy sources financing are grants and subsidies, 
because they are provided to the recipient free of charge. There are many national and 
international funds supporting energy efficiency and renewable energy source projects. The 
EU supports these projects with the help of several programmes.  
The aim of this article is the evaluation of project with solar power system utilization in 
chosen small-sized enterprise, funded with the aid of grants and subsidies, on the basic of 
assess the total actual investment, benefit cost analysis and investment return analysis. 
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GDP INDICATOR AND ITS PREDICITION  
BASED ON KLEM PRODUCTION FUNCTION  

Miroslav Farsky, Jiri Isa, Iva Ritschelova, Egor Sidorov 

 
Abstract 
The paper is focused at modeling of the Czech economic development given the changes in 
the input macro-parameters. The GDP time series for 1995  2005 were used as outputs of the 
model GDP = f (K, L, E, M). The neural networks method was used for regression of the 
production function with (15-3-1) and (5-4-1) structure. The influence of the primary energy 

saving investments) on the level of GDP was modeled according to four scenarios.  
 
Relations between the GDP indicator and material flow accounting (MFA) data are being 
commonly used for macroeconomic analysis of the development of environmental burden 
connected with the economic growth. One should notice that production functions depicting 
the GDP as a function of production factors have not been used yet for the above mentioned 
analytical purposes. The Cobb-Douglas production function considered only the two factors, 
i.e., fixed capital (K) and labor (L). Resulting from the further research number of other 
production factors had been introduced. At present the following production functions are 
being described and applied at the macroeconomic level for the Czech (resp. 
Czechoslovakian) economy: 

 the three-factor production function KLE, where E corresponds to the input of the 
primary energy sources [1, 2], 

 the four-factor production function KLEM, where E corresponds to the input of the 
primary energy sources and M corresponds to material input [3, 4]. 

 
1  Initial macroeconomic data 
The base indexes (l995 = 100) presented in the Table 1 and illustrated on the Graph 1 
characterize the development path of the Czech economy in 1995  2005.  
 
Table 1 Macroeconomic data for the Czech Republic (CR) 
 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 
K 100,0 102,9 104,9 107,0 108,6 110,4 112,4 113,8 115,9 117,8 119,7 
L 100,0 100,2 99,5 98,1 96,0 95,4 95,3 96,0 95,4 94,8 95,9 
E 100,0 104,2 99,8 94,9 92,7 94,7 97,4 97,4 103,7 105,3 104,9 
M 100,0 107,9 107,9 99,7 93,0 97,1 98,2 92,1 94,7 100,6 99,6 
Q 100,0 104,0 103,3 102,4 103,8 107,5 110,2 112,3 116,3 121,7 129,5 
Source: Czech Statistical Office 
 
The above mentioned parameters were acquired from the Czech Statistical Office in the 
following measure units:  

 K  fixed capital, in year 2000 prices; 
 L  labor, average level of employed; 
 E   
 M  material consumption, in tones;  
 Q  GDP, in year 2000 prices. 
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Source: Czech Statistical Office 
 
The above mentioned historical time series were used for regression of Q = f(K, L, E, M) 
function. One should notice that the available data series (i.e., macroeconomic indicators) are 
not long enough to be divided into calibration and verification parts. In this respect the 
somewhat more sophisticated approach has been chosen: of the available 1995-2005 time 
series each year of the disposable 11 was subsequently omitted. The remaining 10 were used 
for setting up the mode
year. This value could be compared to the real one. Consequently based on this approach the 
11 differently set up models were acquired (one for every omitted year). Each model provides 
11 predictions based on data not used for the calibration.  
 
The neural networks1 based calculations were performed in the following alternatives: 
 
1.1 LogKLEM neural network (method A): 
This variant uses the following logarithm values for calculation: ln(K), ln(L)*ln(E), ln(M), 
ln(K)*ln(L), ln(K)*ln(E), ln(K)*ln(M), ln(L)*ln(E), ln(L)*ln(M), ln(E)*ln(M), ln(K)*ln(K), 
ln(L)*ln(L), ln(E)*ln(E), ln(M)*ln(M) and T, where T refers to time, a year in our case. This 
corresponds to the method of providing the input data for ridge regression of the empirical 

                                                 
1 Neural network belong to the so-called non-declarative artificial intelligence systems. They are non-declarative 

between the dependent and 
based both on the initial data character and their own errors while capturing the relation between the dependent 
and independent variables. Refer e.g. to Rezek J,: Konstruk
Network Construction for Time Series Production). E+ Ekonomika a management, 2002, No.1, pp. 61  67, or 
Coveney P., Highfield R.: Mezi chao 003, pp. 
165  172.  
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data for Q = f(K, L, E) function described in [3, 4]. After the series of experiments the 
architecture with 15 inputs (corresponding to input data), 3 neurons in the hidden layer and 1 
output neuron (15-3-1) was chosen as the most appropriate. 
 
The further values were calculated as arithmetical average of the ten test runs results. The 
standard deviation is provided in brackets.      
 
  Coefficient of determination (R2):     0.699 (0.090) 
  Durbin-Watson residual autocorrelation coefficient : 2.193 (0.4292) 
 
1.2 KLEM neural network (method B): 
The empirical values of K, L, E, M and T (time) were directly used as inputs into neural 
network having only five input neurons. After experimenting the architecture with the four 
neurons in the hidden layer and one output neuron (5-4-1) was chosen. The further values 
were calculated as arithmetical average of the ten test runs results. The standard deviation is 
provided in brackets.      
  
  Coefficient of determination (R2):    0.866 (0.025) 
  Durbin-Watson residual autocorrelation coefficient :  2.007 (0.621)  
 
 
2 Assumptions of the variant prediction (extrapolation) 
The extrapolation of the production functions with a view to environmental concerns is based 
on the fact that production and consumption of the energy sources (E factor) is dominant as in 
respect to material inputs (M) as well as to the balance of emitted greenhouse gasses (see 
Graphs 3 and 4). Here one can notice the relatively stable balance relationship within the last 
years.  
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Respecting the current balance relationship between E and M the following four variants were 
formulated in addition to the actual condition of 2005: 
 
Variant I: 

1. Input of E decreases by 10 %, 
2. L a K do not change, 
3. fossil fuel consumption decreases by 10 %,  

this involves the 4 % decrease of M (resp. by 96 %). 
 
Variant II: 

1. Input of E decreases by 20 %, 
2. L a K do not change, 
3. fossil fuel consumption decreases by 20 %,  

this involves the 8 % decrease of M (resp. by 92 %). 
     
Variant III: 

1. Input of E decreases by 10 %,  
2. L does not change;  
3. K increases by 5 %;  

the increase of K is motivated by energy saving innovations reducing E,  
4. fossil fuel consumption decreases by 10 %,  

this involves the 4 % decrease of M (resp. by 96 %). 
 
Variant IV: 

1. Input of E decreases by 20 %, 
2. L  does not change;  
3. K increases by 5 %; 

the increase of K is motivated by energy saving innovations reducing E, 
4. fossil fuel consumption decreases by 20 %,  

this involves the 8 % decrease of M (resp. by 92 %). 
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Table 2  
 K L E M 
2005 reality 119,7 95,9 89,6 100,7 
Variant I 119,7 95,9 94,4 95,6 
Variant II 119,7 95,9 83,9 91,6 
Variant III 125,7 95,9 94,4 95,6 
Variant IV 131,7 95,9 83,9 91,6 
Source: Czech Statistical Office, own calculation 
 

acquired. The respective standard deviations 
value (Q = 129,5) and relative deviations  (in per cent) are being also provided.   
 
Table 3 Modeling results 
Variant Q prediction by: 

KLEM network (Method A) 
 
KLEM + time parameter (Method B) 

         
I. 128,53 0,49 -0,97 -0,7 128,58 1,19 -0,92 -0,7 
II. 124,07 2,47 -5,43 -4,2 124,66 5,91 -4,84 -3,7 
III. 129,51 0,12 +0,01 0 129,31 0,54 -0,19 -0,2 
IV. 129,37 0,37 -0,13 -0,1 128,46 1,82 +2,56 +2,0 

Source: own calculation 
 
 
3 Discussion and conclusions 
One can come to the conclusion that based on modeling results in case of the gradual (up to 

would not decrease significantly in comparison to the contemporary level (variant I). It is the 
decline of energy sources input by 20 % that will lead to roughly 5 % GDP decline (variant 

fixed capital (variants III and IV). This fact however demands investments outflowing from 
other economic spheres.  
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COST EXTERNALIZATION VS. INTERNALIZATION - "HIDDEN" EFFECT OF 
GLOBALIZATION ON ECONOMICAL AND POLITICIAN CONTROL OF THE 

WORLD (EARTH PLANET) 

  
 

 
Introduction 
Authors are focusing on recent problem of sustainable development in relation to ergonomics 
enterprise programs and marketing [1]. They consider economical potential, which can 
enterprises reach by ergonomics programs oriented to increasing of human work effectiveness 
by applying of HCS model 3E. This model was created in framework of solution Project 
Number # 019/2001 
Ergonomics  sponsored by U.S.  Slovak Science and Technology joint Fund. This model is 
meeting authors team expectations in the both the practical and scientific areas and brings 
new stimuli to economic development in Slovakia in the process of transformation industry 
and we can recommend it also to neighboring countries in the same process. 

Socially sustainable marketing and advertising can be applied to sustainable production, 
consumption and appreciation of industrial products to contribute to the process of earning 
enough of finance for sustainable development. 

Regarding to many of published theoretical publications considering this sensitive topic we 
selected some practical aspect of globalization that deals with our experience of cost 
externalization and internalization from point of view requirements of such important area 
like process of sustainable development of Slovakia is. 

 
 

1 Cost externalization vs. internalization in Slovakia  
When we speak about globalization impact on Slovakia, we should mention near 

foretime of beginning this: 
 Decrement of machine industry (not only production but also basic research and 

applied research in enterprise research institutes built up usually according to 

/1 inhabitants as before year 1989. Conversion of special technique, their transfer 

Havel caused Slovak Republic inhabitants living standard decreasing. Special 
technologies -  
perform reconstruction of historical castles and palaces. E.g. Slovak enterprise 
ZTS Dubnica nad Vahom contributed to that process by 1 mild Kcs every year. 

 Human resources movement east  west, north south. Many of our specialists 

nurses, college lecturers, assistant lecturers moved to Czech republic, Germany, 
 

produce GDP in other country and will never contribute to retirement funds in 
country of where they were born and obtained qualification (e.g. one of our faculty 
PhD student on the basis of our international cooperation agreement absolved in 
framework of his PhD study program half of year study program in University of 
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Iowa, immediately after return she moved to CR without returning of cost of that 
study).  

 
Present: Slovak entrepreneurs needs specialists (human resources are missing in 

national economy, not only in machinery, but also in other non-industrial branches) Future is 
uncertain because young people move abroad and appears the question - who will pay to 
retirement funds for old people and who will pay for health insurance? 
 

 Instead of our qualified workers moving to our country with silent permission of our 
politicians inhabitants of Ukraine, Rumania, Russia and so on. The place in 
Slovakia found also Vietnamese and Chinese. We consider that liquidation of the 
textile industry in Slovakia and also training colleges nearby these enterprises are 
related to entry of products made in Chine, Vietnam, India to our market. Who 
allowed this liquidation process, who controls it and why is it? 

 Agriculture liquidation in SR  BILLA, 
KAUFLAND, TESCO, LIDL ... are sold products from foreign countries. Our 
producers of potatoes, wine, fruit, sugar, grain producer met with EU production 
limits dictate. We remind the book of author Adam Smith: An Inquiry into the Nature 
and Causes of the Wealth of Nations (1776). In brief: Smith considers as condition of 
market directed economic liberty of man, property and trade. We see reality in 
Slovakia, where foreign owners of hypermarkets are forcing us to buy foreign 
products and they are also forcing our people work for minimum salaries. 

 Building up of a new enterprises and, organizations with foreign participation is 
performed usually on high quality agriculture ground in lucrative areas (nearby 

ng time advantageous conditions. 
For Slovak businessmen there is only legislation, laws, directions and duty to pay 
taxes on time, quick and permanently. It is important to say that plough land per 
inhabitant is an index of sustainable development. In the year 2005 it was 0.45 hectare 
per inhabitant and this index decreases still. This refers also to vineyards because 
foreign producers import products for lower prices and so liquidates Slovak 
producers. 

 Devastated environment of SR nobody will recompense. Cyanophytes (blue-greens) 
appears still more often in our streams, rivers, and lakes activated by detergents and 
pesticide polutions. Microbes in sediments are not able to react and treat huge amount 
of phosphate form imported washing powders. 
 

Present: Evaluation of sewerage plants according to the Council Directive number 
91/271/EEC detected that only 105 from 210 chosen sewerage plants in Slovakia conform to 
that in the year 2003. There are 440 sewerage plants together, so many of them are old and 
obsolete. Government promised to eliminate found shortcomings and so meet convergence 
criteria till 2010. 

There is only 7 Kg volume of recycled waste per 1 inhabitant in Slovakia in the year 2005; 
this means only 2.3 % of total waste volume (289 Kg/1 inhabitant). Volume of separated 
municipal waste per inhabitant in SR was 16 kg (5.5%). Green house effect emissions will be 
controlled by Kyoto Protocol, so also Slovakia has to monitor amount of green house gas 
(30,5 mil. ton/year). SR had 71.8 million tons of green house effect gas in the year 2003. It is 
the paradox that USA as the biggest producer of this gas ignores Kyoto Protocol. It is 
really true, 
is used by governmental interests of more powerful or more dominant through the media. 
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Directions, instructions and standards for some of countries have not enough of authority. We 
wonder that EU and Russia dos not speak about those problems openly. 

 
 Nobody is speaking about external and internal hygiene of human resources. We 

are not sociologists but we miss a complex systematic approach in this area. 
Polititians, members of parliament or government, they work in comfortable working 
conditions, they are clean, balanced, and they have to be loyal to citizens and all of 
them have to be expert in his job. When we consider reality we can find there often 
outsiders instead of experts. This is one of global decadency reasons. 

 
Present: Only a complex view on this problem and a system approach lead to fact that one 
input pushes the second input to better output. Basis of sustainable development is in system 
approach: analysis, research/development, ecological production and technology, firms in 
urban harmony with the country, esthetic and integrated in nature, so that they are as living 
system (organism), respecting environmental impacts on urban or country sociology. It is 
necessary take into account, that, Slovakia has generally a country nature, bat also here we 
can observe changes. Human resources left country and go to cities and towns. Who allowed 
it and why is it so? 

 
 
2 Ergonomics, economic, environment (3E) and actual political and economical situation 
in the world 

 
Sustainable development idea was discussed in Rio de Janeiro Earth Summit in 1992 and in 
Johannesburg in 2002. Sustainable development is recently an issue of governments, 
industries, corporations and consumers (customers). According the study of CIA mankind will 

 

Spontaneous and one - sided economical activities represents environmental hazard and they 
are fulmination not only of humankind surviving, but also for all life on the Planet Earth. This 
is oblivious not only for interested scientist and specialist but also for majority of laic public. 

Politician with media and businessmen in states in the process of transformation industry, 
influenced inhabitants value orientation tendencies, that it remains bible story about worship 
the golden calf. Social sphere and care about people are taken like something infamous. Cost 
externalization and abusing of labor is trendy today. 
Moses in bible story reacted promptly and strongly.  

Reaction of Vatican on recent situation in the world is a new list of social sins including 
pollution, drugs abusing, genetic manipulation and social violations that make the rich richer 
and the poor poorer. 

Bishop Girotti is an official of the Apostolic Penitentiary, an office that deals with questions 
relating to penance and indulgences. He made the comments in an interview with the Vatican 
newspaper, L'Osservatore Romano, mentioned list of social sins are supplementation of 
traditional list of capital sins, which were established by Pope Gregory the Great in the 6th 
century (590-604) [3; 4]. 

Girotti says, 
coveting your neighbor's wife, but also by wrecking the environment, carrying out morally 
debatable experiments that manipulate DNA or harm embryos .` 
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"Until today we named as seven capital sins pride, envy, gluttony, lust, anger, greed, sloth. 
 

Definitions of additional social sins formulated by Vatican are oriented to worshippers and 
should lead them to knowledge how they affect their act fellows, politicians and surroundings 
including nature, said bishop to this Vatican Newspaper. 

"If yesterday sin had a rather individualistic dimension, today it has an aspect ... that's 
particularly social because of the great phenomenon of globalization  

The seven social sins are:  

1. ``Bioethical' violations such as birth control  
2. ``Morally dubious'' experiments such as stem cell research  
3. Drug abuse  
4. Polluting the environment  
5. Contributing to widening divide between rich and poor  
6. Excessive wealth  
7. Creating poverty  

 

years of 20th century.  K. Lorenz as one of the first philosophical biologist mentioned this fact 

 

In our last year paper we mentioned economical potential of ergonomics program and 
important role of marketing in assuring of applying of this potential at the market place [1].  

In our conditions it is necessary to improve the situation so that ergonomics programs could 
be taken the same way how it is obvious in developed countries and obtain to same credit 
which they already have there.  

It happens that ergonomic is mentioned in marketing campaign of some product only 
formally, without having really applied ergonomics solution. Real shortcoming of such a 
product in the practice could discredit ergonomics. Following way is for ergonomic 
counterproductive because in fact it abases credit of ergonomics solution in customers 
especially in countries where ergonomics is in legislation mentioned only in hints and 
Slovakia belongs to such a countries recently. 

In our recent legislation we have approved directions targeted to control of shortcomings of 
work and working conditions from point of view safety of work and occupational heath. So 
we have created conditions for control of workload and working conditions from point of 
view of safety of work and occupational health in enterprises, without showing them how they 
can solve and fix discovered shortcomings. Our model HCS 3E and ergonomic program based 
on participatory ergonomic principles are prepared by our research results and we are 
convinced, they are suitable for this purpose. In other states is situation different because 
ergonomic is regular part of programs concerning safety and health protection on job. 

Crisis of 70- tees years initiated discussion about sustainable development. Many concepts 
have been arisen which should show opportunities of sustainable development of society e.g. 

(abbreviation CSR). This concept is nothing 
n and rules. It is reason why 
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advertising and propagation ought to play important role in support of environmental and 
ergonomics activity of enterprise [1].  

 
3 Cost externalizations vs. internalization and ergonomics 
According to ergonomics and occupational health and safety point of view it is extremely 
incorrect to employ people for physically difficult work in hard work conditions e.g. building 
industry or forest engineering as self employed workers [16], and so save costs for safety and 
health assurance on job. 

For example, woodcutter  feller, working with power-saw, if he is as employed as self 
employed worker, he should take care about his occupational health and safety personally. He 
has to buy his working tools, equipment and personal protection equipment and he should pay 
for specialized training in occupational health and safety specific to his job. We know that he 
will not buy the best saw with minimum vibrations but the cheapest as possible and only the 
most necessary equipment to save his money. It is unlikely that he will also absolve all 
occupational health and safety trainings necessary to his job. He will work as much as 
possible to earn money for his family. In this situation it is obvious that all this will result in 
more job accidents and occupational disease and disability, with necessity of social support 

d t 
work in difficult working conditions. Result will be in decreasing of persons for that job. 

There are examples from countries such as Sweden and Finland where occupational health 
and safety is still performed by employer organizations.  

Cost externalization from ergonomics of point view appeared in transformation and 
privatization process not only in Slovakia but also in neighboring countries. Foreign 
enterprises and businessmen could build or privatize new enterprises without permission 
based on seriou  

Authors have experience that modern, asynchronous flexible assembly systems were used in 
Slovakia mainly in socialism these systems are used in many developed countries still. 

In framework of transformation process in enterprises appeared many new cheap synchronous 
assembly lines with strongly dependent workstations and monotonous work which were 

 

Also on many of such workstations is work performed in awkward positions of body 
segments which represents high risk of occupational diseases for exposed employees (e.g. 
over head work with heavy motored tools, long time work with hands on shoulder level and 
so on). Costs for therapy of employee occupational diseases are covered by taxes of 
inhabitants. Employers union can control a new hygienic regulation process from point of 
view removing of business obstacles. It is sad when business plans threaten health of 
employees 
or Czech universities [18], explicit scope on sustainable development in legislative materials 
and its suggestions on revision of laws, how it has been declared by authors in [19]). 

 

Results and recommendations 
Tendency of the cost externalization represents health hazard for potentially self employed 
workers. It is sad that these trends are defended by some politician parties. Especially to them 
is addressed the new initiative of Vatican  completing of supplement to capital sins by seven 
social sins. 
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New legislative for occupational health and safety area in Slovakia brings conditions for 
corruption because it enables only control and to determine risk factors having potential to 

effect in enterprises. 

We proposed in framework of international project USA SR cooperation just for this area 
problem solution HCS model 3E for applying of preventive ergonomics program based on 
principles of participatory ergonomics. This model has been applied in 19 enterprises in 
Slovakia. 

 
This paper bring some results of followed research projects:  
VEGA 1/9099/02 ing and logistics strategic 

  

a joint USA  Slovak Republic cooperative project and   
Objective method of design of assembled product and 

assembly system . 
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REPORTING STANDARDS OF SUSTAINABLE DEVELOPMENT AND 
CORPORATE SOCIAL RESPONSIBILITY IN THE BUSINESS 

Erik Geuss 
 

 
Key words:  
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Global reporting initiative. 
 
Abstract:  
The article focuses on a discussion of the importance and benefits of globally acknowledged 
standards for accounting and reporting sustainable development at corporate level in the 
Czech Republic (CR). 
It describes and analyses the relationship between the existing documents (SD strategy) and 
acknowledged voluntary standards (Sustainability Reporting Guidelines GRI, AccountAbility 
1000, UN Global Compact), and the benefits arising from the application of these standards 
by corporations.  
 
 
Sustainable development (SD) on a macroeconomic and microeconomic level is characterised 
by three pillars (economic, environmental and social). SD Reporting is an activity which 
serves to transparently describe the results of industrial activity to the professional and lay 
public.  

Anybody with practical experience knows that at present, when companies are choked up 
with administration within the existing regulatory framework, it is impossible to speak of a 
clear concept for reporting sustainable development. Despite the bloated reporting, it is not 
possible to submit a comprehensive and transparent review that would enable assessment of 
the benefits of individual business entities in terms of the creation of jobs, research, tax 
benefits and environmental impact. If we omit the EIA  which precedes actual industrial 
activity  then in the course of such activity corporations are obliged rather to provide 
information about negative impacts, particularly on the environment (IPR, etc.) Often, the 
positive effects of industrial activity, and social and economic impact are often omitted from 
the published information.  

It is important to ask whether there is an alternative to the described situation. I believe there 
is  because in terms of SD reporting in the Czech Republic, a range of options are ignored, 
including inspiration from the original EU 15 countries, where the importance and impact of 
industrial activity is evaluated in a more comprehensive manner.  

The existing understanding of sustainable development by public administration, as presented 
2 or the ongoing update SSD CR3, still has a rather declarative character (We 

                                                 
2 2020, Prepared by: 

the reality of its indicators in the study CSO: SELECTED AREAS OF SUSTAINABLE DEVELOPMENT IN THE 
NAD LABEM REGION, -4239-07 
3 PRINCIPLES, INSTRUMENTS AND PROPOSALS OF PRIORITIES FOR FINALISING THE UPDATED 
SUSTAINABLE DEVELOPMENT STRATEGY FOR THE CZECH REPUBLIC (2007), Prague 2007, pursuant to the 
CZECH REPUBLIC GOVERNMENT RESOLUTION of 19 December 2007 No. 1434 designated for finalisation. 
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have a strategy!) without actually making clear why it is needed (What public administrative 
activity cannot do without it?), let alone offering inspiration for corporate SD reporting, or at 
least somehow attempting to inspire corporate SD reporting standards as they are known from 

methods), and both face the problem of how to prevent ideological and lobbyist distortion. 
One reason for this is that recognised corporate standards define SD practice as a practice 
voluntarily agreed between specific interest groups (stakeholder engagement), for which a 
binding, internationally recognised methodology exists. This prevents a fundamental problem, 
wherein the strategy and indicators become the instruments of non-systemic regulation or 
unilateral pressure from activist or lobbyist groups, which is not based on consensus, let alone 
a unified methodology.  

Hence, the essential question from the perspective of the MIT is: Is it possible to find and 
recommend trustworthy methodologies (that work in the CR) which would enable corporate 
SD reporting while simultaneously presenting benefits from the corporate (managerial, social 
and marketing) and public perspectives? 

 
Sustainable Development and Corporate Responsibility 
In the CR, we encounter a practice where on the one hand companies are praised for corporate 
philanthropy (corporate donations and sponsoring), which is considered by many non-profit 

league tables of companies are frequently published relating to environmental aspects, 
particularly the emission of substances into the environment, etc., and this is subsequently 

 
This fragmented perception is in fact the greatest enemy of successful reporting of sustainable 
development. The resulting product that is attractive to the media from corporations or 
environmental activists, prevents real dialogue among the various interest groups  commonly 

th CSR and SD. 
(Stakeholders are: shareholders, suppliers, customers, public authorities, employees and their 
organisations, neighbouring communities, expert organisations, schools and research 
institutions, etc.) 

It must be said that the separation of corporate responsibility (reduced to sponsoring) from 
sustainable development (reduced to environmentalist alarmism) comes from the lack of 
knowledge and post-communist deformation of the Czech environment, particularly the 
deformation of the non-profit sector. Concepts known as Corporate Responsibility, 
Sustainability, Triple Bottom Line, People-Planet-Profit are synonyms. Let us hear the 
definition of corporate responsibility from the World Business Council for Sustainable 
Development (2004):  of business to contribute to sustainable economic 
development, working with employees, their families, the local community and society at large 

 Public administration, industrial enterprises and non-profit 
organisations (although this sounds unusual in the CR) should therefore strive for a more 
comprehensive and standardised approach.  

 
Sustainable Development Standards 
The internationally acknowledged voluntary standards of sustainable development or 
corporate responsibility include all three pillars of SD and the CSR area, enabling the 
benchmarking of companies and guaranteeing stakeholder engagement, i.e., methodical work 
with the opinions of all the involved groups included in the evaluation of corporate activity 
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relevance. Since the start of the new millennium, these standards have been applied at several 
thousand companies, whose practice simultaneously modifies these standards and improves 
their efficiency in the corporate environment.  

This concerns particularly the 3 most important initiatives  internationally acknowledged 
reporting standards of sustainable development: 

 Sustainability Reporting Guidelines -The Global Reporting Initiative (GRI) - 
(www.globalreporting.org) 

Sustainability Reporting Guidelines GRI providing a framework of principles and 
indicators that organisations can use to measure and report their economic, environmental, 
social performance and stakeholder engagement. For individual fields of business, they 
provide detailed amendments with specific indicators. A strength of the GRI is that they 
can be used by any type of organisation in any country and any sector. Thanks to their 
methodological nature, which accommodates standard corporate accounting and public 
administration records, GRI is the most widespread standard.  
The GRI Standard, like the following AA1000AS, sets up a system in which the 
companies that have fulfilled the standards and passed an audit performed by a third party 
are certified. 
 AccountAbility 1000 - (www.accountability.org.uk) 

AccountAbility was designed and developed as a complementary standard to GRI. It 
focuses on effective methods of communication with stakeholders and creating 
partnerships with non-profit organisations. AA1000 standards help users establish 
relations with stakeholders that generate the indicators, objectives and reporting system 
needed to ensure the efficiency of overall corporate performance. The AA1000 series is 
based on a framework to which a range of specialised modules apply, starting with 
AA1000AS Assurance Standard  the first assurance standard for reporting on social 
issues and sustainable development. AA1000AS is a process standard that defines the 
procedures that a company should formulate particularly in the area of stakeholder 
communication.  
 The UN Global Compact principles - (www.globalcompact.org) 

An internationally formulated principle for applying the CSR and SD concept. Ten 
general principles to guide business behaviour in the areas of human rights, labour, the 
environment and anti-corruption. UN Global Compact is an initiative that facilitates a 
network of UN agencies, business, labour, NGOs and governments to promote companies 
to adhere to these ten principles. The specific reporting of the integration of the 10 basic 
principles into the com  

 
Use of Standards for Reporting Sustainable Development in Corporate Practice 
The above standards are complementary and a number of companies try to eliminate the 
disadvantages of the individual systems by combining them  thereby achieving the fulfilment 
of all the important aspects (3 SD pillars: economic, social, environmental, stakeholder 
engagement, specific indicators enabling benchmarking and assessment of corporate 
development). The most common combinations are: AA1000  GRI or Global Compact  
GRI.  

The product of the application of the aforementioned standards that the public sees is the 
 more than 40% of reports on CSR 

or SD from companies work directly with the GRI method. In the Czech context, it may be 
surprising that the main motivating factors for publishing 

The 
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economic factors include in particular: innovation and education, employee motivation and 
risk management.4  
The recommendation to start with the GRI standard is not unusual, not only because the 

and Global Compact, but particularly because it is an internationally accepted method with 
well-developed indicators and substantial reference to the results of stakeholder engagement. 

porations and their stakeholders, including public 
administration, with sets of indicators that describe progress in all areas of sustainable 
development. (The indicators are divided in terms of the areas equal to the three pillars of 
sustainable development: economic, environmental and social, which are further divided into 
human rights, labour conditions, product responsibility and social relations).  

The GRI adequately solves the issue of the voluntary aspect of reporting in contrast with the 
binding nature of the content, thereby offering a structured selection of indicators which is 
subordinated to stakeholder engagement and so eliminating the risk of publishing confidential 
information or trade secrets, among other things.  

Monitoring sustainable development using the GRI method does not end at the boundaries of 
the company; information is required about the social, infrastructural and environmental 
impact in the affected vicinity of the companies. In Czech conditions, this implies a right to 
the linking of internal corporate and public information in a joint context. Unfortunately, 
while corporations provide substantial amounts of information to the public administration 
(estimated as 2/3 of GRI indicators), the public administration would have major problems 
providing data adequately corresponding to the GRI indicators for any region. A simple 
comparison of the indicators and structure of the GRI method with the sustainable 
development strategy proposed in the Czech Republic (SSD UR or the updated SSD CR) 
shows that the public administration is not accommodating internationally accepted 
developments in the area of corporate SD standards.  

 
Conclusion  Benefits of Corporate Reporting of Sustainable Development According to 
an Acknowledged Standard 
The application and support of standards recognised not only in Europe, but around the world, 
is a solution that can motivate companies to report on sustainable development and 
transparency far more than any administrative obligation, specifically because they are 

better risk management and increased investor interest.  

The benefits of sustainability reporting for business are most often characterised as follows:5 
 from a company point of view include improved financial performance (there is a 

growing body of empirical evidence that indicates a positive link between social and 
financial performance),  

 enhanced stakeholder relationships, improved risk management because of an 
increased understanding of non-financial risks.  

                                                 
4 Source: KPMG International Survey of Corporate Responsibility Reporting 2005 
5 CARROTS AND STICKS FOR STARTERS, Current trends and approaches in Voluntary and Mandatory Standards for 
Sustainability Reporting, 

ed Nations Environment Programme, 2006. Printed on recycled paper. Printed in South Africa. (MC1644) 
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 improved investor relations (institutional investors are increasingly focusing on non-
financial performance when they make investment decisions).  

 for regulators, the expected value in sustainability reporting lies in the contribution by 
better performing companies to sustainable development goals and the value of 
transparent communication of performance information, good and bad impacts, in a 
standard format to enable monitoring and benchmarking progress. 

 
In conclusion, it may be stated that the use of the aforementioned principles and methods for 
reporting sustainable development represents not only a specific case where voluntary 
principles are more effective and thereby more socially appropriate than regulation, but also 
an overall vision of how relationships in the corporations/public administration/general public 

ly describes and supports this 
solution.  
  
Thank you for your attention.  
 
 
 
Ing. Erik Geuss 
MIT, Head of the Industrial Strategy and Economics Section 
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USE OF VOLUNTARY AGREEMENTS IN ENVIRONMENTAL POLICY 

 

 
Voluntary agreements (sometimes also voluntary approaches), concluded with industry or 
other polluters of the environment, are becoming an ever more topical part of existing systems 
of instruments of environmental policy. They generally represent an alternative or 
complement to some traditional instruments. They are part of voluntary approaches in 
environmental policy and these also encompass unilateral commitments, voluntary 
approaches initiated by public authorities and agreements negotiated directly between the 
polluter and the injured parties. 

Environmental agreements between industry and governmental bodies first appeared in the 
OECD countries during the 1960s and at the beginning of the 1970s. The reasons for their 
adoption can be illustrated on the following example: 

The first voluntary agreement in Japan was signed between the city of Yokohama and the 
Electric Source Development Corporation company in 1964 (Imura 1998). This company 
planned to construct a new coal-burning power plant. However, it encountered great 
opposition from the population at the site of the intended location. At that time, there were 
very low national emission standards in Japan, with a high level of air pollution, especially in 
large agglomerations. The local governmental authorities simultaneously had no competence 
in limiting emissions from public sources. The mayor of Yokohama presented a new  at that 
time innovative  initiative: he organized a committee of independent experts to evaluate the 
environmental impacts of the new power plant and prepared a detailed list of measures to 
control and reduce emissions. The measures were presented for broad public discussion. The 
company concluded an agreement with the competent city authority, in which it pledged to 
fulfill the measures. Because of the success of this initiative and the absence of any other legal 
alternatives to reduce pollution at a national level, the negotiated agreements were soon 
employed by other local governmental authorities in Japan. 
However, voluntary approaches began to develop to a greater degree in the countries of the 
European Union and other OECD countries from the beginning of the 1990s. The trend in 
extending voluntary approaches in environmental policy is also promoted by the European 
Commission and is described in the Fifth Environmental Action Program (1992). According 
to this program, environmental policy should be based on four main types of instruments: 
regulatory instruments, market conformable instruments (including economic and fiscal 
instruments and voluntary agreements), horizontal instruments (research, information, 
education) and mechanisms of financial support. 

Voluntary approaches in environmental policy can be classified from various standpoints. The 
main criterion is considered to be the level of public intervention in the particular voluntary 
approach. This corresponds to the level of intervention of the public authority at a particular 
hierarchical level of the public administration. On the basis of this viewpoint, professionals 
have gradually agreed to differentiate three basic categories (types) of voluntary approaches 
(for more details, see Leveque 1997): 

a) Unilateral commitments of polluters  This category corresponds to programs concerned 
with improving the environment, prepared and voluntarily adopted by the companies 
themselves. Here, the companies define the environmental targets that they wish to 
achieve. Simultaneously, here they describe measures that they will implement to achieve 
these targets. Companies can delegate monitoring and dealing with disputes to a different 
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(third) entity, to increase their creditworthiness and the environmental efficiency of their 
commitments. In the framework of preparation, these commitments can be discussed with 
some stakeholders. 

b) Public voluntary programs  In the framework of this type of voluntary approach, the 
participating companies agree with certain rules that are imposed on their activities, on 
technology or on management. These rules are prepared in advance by public 
institutions, such as the Ministry of the Environment, a particular environmental 
protection agency, etc. The rules encompass the characteristics of the particular program 
(initiative); conditions of the individual accession to the initiative; measures that the 
company must introduce; the manner in which fulfillment will be monitored; and 
evaluation of the results. Simultaneously, public institutions create the necessary 
conditions and environment for successful and broad implementation of the relevant 
initiatives. They can provide subsidies for science and research, technical assistance, the 
right to use environmental logos, etc. 

c) Negotiated agreements  This category encompasses agreements between a public 
authority (at various levels) and, as a rule, manufacturing entities. or other 
stakeholders can also be parties to the agreement. They contain the target (e.g. reduction 
of pollution), the time plan and other conditions for fulfillment. The public authority 
usually pledges that it will not adopt any new legal regulation (such as a binding limit or 
environmental tax) if the voluntary approach leads to achieving the agreed target. These 
contracts can be legally binding (as in the Netherlands) or need not be (as, for example, in 
Germany). The binding nature depends on whether the particular legislative system 
allows the relevant governmental institutions to sign such agreements. 

The negotiated environmental agreements are considered to be a specific type of 
instrument of environmental policy.  

Experience gained in concluding voluntary agreements at the Ministry of the Environment 
indicate that voluntary agreements can be divided into  hard   

a) Hard agreements have all the generally acknowledged attributes of voluntary 
agreements. These encompass primarily reduction of environmental pollution and 
are concluded between the State (public authority) and manufacturing entities.  

b) Soft agreements have only some of these attributes. They are generally concluded 
between governmental or public institutions (or groups thereof) and are intended 
to modify the joint approach to a specific issue. 
voluntary agreements; nonetheless, the Ministry of the Environment includes 
them amongst voluntary agreements.  

 
It follows from the previous text that there are various types of environmental agreements and 
complete accord has not been achieved on their definition.  

agreements, from a legal standpoint these are generally contractual arrangements, contracts 
(agreements) concluded between:  

 on the one hand, a body governed by public law (representing the interests and 
simultaneously the obligations of the State in the area of environmental protection) 
and 

 on the other hand, usually one or more polluters.  
 

The content of these agreements consists in obligations of the business entities to reduce 
negative impacts occurring in connection with their business activities, beyond the framework 
of what is generally stipulated by the legal regulations in the area of environmental 
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protection. 

agree to a fulfillment that is not required by the existing environmental legislation. However, 
 

already contains the free will of the entities to bind themselves by agreement and the adjective 
 

The undertaking of the business entity is accompanied by the commitment of the other party 
to the agreement  the public-law authority. For example, the latter pledges to provide funds 
or technical assistance or to grant rights to use an environmental logo. The obligation of the 
body governed by public law can also be negative and can still be interesting for the business 
entity. This means that the body governed by public law will not initiate a new legal 
regulation, for example that, within a certain period of time, it will not lay down new 
environmental limits, will not introduce new taxes or other fees motivating towards 
environmental protection, etc. 

Unilateral obligations of polluters have a specific status; these represent environmental 
programs adopted by the polluters themselves. They lay down certain targets that they want to 
attain within a specific time interval, and publish them. These unilateral commitments are thus 
not the agreements being discussed in this text.  

From a legal point of view, it is also important whether an environmental agreement is, or is 
not, legally binding, where both types of agreements can be encountered in global practice. 
Legal binding effect is then associated with another property of these agreements, their 
enforceability, consisting in the possibility of forcing the party to fulfill its obligation. It is not 
important whether this power is held by an administrative body or an independent court. For 
example, in German practice, agreements can be conceived as legally binding or as not legally 
binding. Nonetheless, although the parties usually conclude nonbinding, informal agreements, 
it is still not clear whether and to what degree such informal agreements have legal 
consequences and whether these agreements are even permissible.  

In the European Union, the conclusion of (voluntary) environmental agreements is regulated 
by the EC Commission Recommendation No 96/733/EC of 9 December 1996, concerning 
Environmental Agreements implementing Community directives. While this recommendation 
is a legal source, it is neither legally binding nor enforceable. In this recommendation, the EC 
Commission promotes the use of voluntary agreements as a method for introducing the 
directives of the European Communities relating to the aspects of the environment and 
sustainable development. These directives are legally binding for the Member States and thus 
the recommendation is related to the manner of their incorporation into the domestic legal 
order.  

The recommendation defined voluntary agreements as agreements between the public 
authorities and the business or group of businesses that, under certain circumstances, can 
complement legislation or replace the necessity for more detailed legislation. The 
recommendation provides a guideline for the use of voluntary agreements Where the directive 
of the European Communities in the field of the environment explicitly allows for 
implementation by way of voluntary agreements, the Member States should observe a number 
of principles: 

 the agreements must take the form of contracts enforceable under civil or under or 
public law, 

 they must permit control of fulfilling of specifically quantified objectives, 
 they must be published and must be open to all entities that are capable of complying 

with all the conditions of the agreement, 
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 if appropriate, sanctions must be stipulated in case of non-compliance by one of the 
participating parties. 

 
Examples of voluntary agreements of the Ministry of the Environment of the Czech 
Republic 
Voluntary Agreement on gradual reduction of the environmental impact of detergents (1995) 

 Agreement concluded by the Ministry of the Environment with the Czech Association of 
Producers of Soaps, Cleaning Agents and Detergents in an attempt to reduce the undesirable 
environmental impacts of detergents in use and to establish limits for the contents of 
admixtures of these agents. 

The members of the association pledged that the contents of the given admixtures would not 
exceed specified maximum values in their products intended for the retail network. The main 
benefit for protection of the environment was to be the fact that members would place only 
phosphate-free detergents on the market after 2005. 
However, in recent years, a trend towards a substantial increase in phosphate detergents 
placed on the market by non-members of the association (not bound by the agreement) has 
unfortunately been observed. The intended goal that predominantly phosphate-free detergents 
would be available on the Czech retail market after 2005 can thus not be achieved through the 
voluntary agreement. Consequently, at the present time, the Ministry of the Environment is 
taking steps to replace the agreement by an amendment to Decree No. 221/2004 Coll., laying 
down lists of hazardous chemical substances and hazardous chemical preparations, whose 
placing on the market is prohibited or whose placing on the market, putting into circulation or 
use is restricted. 

As a consequence of failure to meet the commitment, Decree No. 78 was issued in 2006 to 
reduce the amount of phosphate in all detergents.  

Voluntary agreement to reduce pollution of the environment by mercury from dental medical 
facilities (2001)  at the end of 2001, the Ministry of the Environment concluded a voluntary 
agreement with the Czech Dental Chamber on reducing the pollution of the environment by 
mercury from dental health-care facilities. (In 2004, the Water Supply and Sewerage 
Association of the Czech Republic also acceded to the agreement.) 

The voluntary agreement was a reaction to the requirements of Act No. 254/2001 Coll., on 
waters, which extended the obligation to apply for a permit to discharge waste waters in cases 
of discharge of waste waters containing especially dangerous substances into the sewer 
system. In the area of health care, this requirement was particularly relevant for dental 
facilities preparing dental amalgam. 

The obligation to use amalgam separators with a prescribed efficiency (usually at least 95%) 
has been introduced for dental facilities in the EU as a sufficient measure for issuing a permit. 
This avoids the substantively disproportionate and expensive measurement of the mercury 
content in waste waters. In the agreement, the Czech Dental Chamber agreed to gradually 
equip all dental facilities in the Czech Republic with these separators by 2005. 

This agreement lost validity as of December 31, 2005, because the objectives of the 
Agreement were fulfilled and the given area was further regulated by Government Regulation 
61/2003 Coll.. 

Agreement on cooperation with the construction industry (2002)  The agreement on 
cooperation, signed by the Ministry of the Environment and the Association of Building 
Entrepreneurs of the Czech Republic and the We Build Environmentally association, is 
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concerned with cooperation in aspects of increasing integration of the principles of the State 
Environmental Policy in the construction industry. 

The Association of Building Entrepreneurs of the Czech Republic and the We Build 
Environmentally association undertook in the agreement to promote the use of procedures or 
products taking into account their environmental impact (e.g. EMS, environmentally friendly 
products, cleaner production), while the commitment of the Ministry of the Environment 
consists primarily in cooperation in assessing the impacts of implementation of EU 
environmental legislation on the Czech construction industry. 

In the framework of the agreement, a competition is announced each year for a structure with 
environmental benefit and joint workshops are held (e.g. for middle management  
construction foremen). 

Agreement on cooperation with the Chamber of Commerce of the Czech Republic (2005)  
The Chamber of Commerce of the Czech Republic entrusted the Joint Section for the 
Environment, which acts as its consulting body, with the performance of the agreement. The 
Joint Section associates representatives of the Chamber of Commerce of the Czech Republic, 
the Confederation of Industry of the Czech Republic, the Confederation of Empl

 

Cooperation is concentrated mainly on the following areas: 
 membership of the Czech Republic in the European Union (e.g. mutual cooperation in 

evaluating the impact of implementation of the prepared EC legislation); 
 legislative area (e.g. cooperation in preparation of sectoral policies and other strategic 

documents); 
 implementation of environmental aspects in practice (e.g. implementation and 

introduction of effective environmental procedures and instruments  especially of a 
voluntary nature); 

 education and awareness of the professional public (e.g. holding joint workshops, lectures 
and competitions on environmental subjects). 

 
Conclusions: 
At the present time, there is only a limited, but constantly increasing amount of knowledge for 
comprehensive evaluation of the success of voluntary environmental agreements in various 
countries, especially from the standpoint of economic effectiveness and the impact on the 
state of the environment. This is because voluntary environmental agreements were 
introduced to a broader extent only recently in a great many countries and also because these 
agreements very rarely act in isolation from other instruments of environmental policy. 
Consequently, it is very difficult to perform analyses that compare the influence of voluntary 

it is estimated what would probably occur in case of failure to adopt voluntary environmental 
agreements) or with historical trends. 
 

Dv
  

 
Mgr.  
Ministry of the Environment of the Czech Republic 
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INFORMATION ABOUT EMAN-GLOBAL 2007 CONFERENCE 

Miroslav  

 
The first international conference EMAN-Global, which took place in Tshwane, South Africa, 
on October 24 to 26, 2007, was undoubtedly one of the most important events in the area of 
environmental management accounting. The idea to found an association for environmental 
management accounting and sustainability management accounting at the global level arose in 
2006 after the dissolution of the UN expert working group for environmental management 
accounting. The aim was to create preconditions and awareness of environmental 
management accounting and sustainability management accounting through regional 
associations (Europe, Asia, Africa and America). 

Approximately 120 representatives of all the above-stated regional associations participated in 
the first global conference (EMAN-Global). The talks proceeded alternately in the plenary 
and in thematic workshops. The conference focused on the integration of environmental 
management accounting with other voluntary instruments aimed at the achievement of 
sustainable development. Prof. Errol Tyobeka, the rector of the Technical University of 
Tshwane, Dr. Clever Mumbengegwl, the dean of the Faculty of Economy and Finance, 
Ndivhuho Raphulu, the director of the National Cleaner Production Centre, and Maryna 

-Swart, the chairwoman of EMAN-Africa association delivered the opening speech. 

Prof. Stefan Schaltegger, EMAN-Europe chairman, delivered the first contribution. He 
emphasized in his speech that if we wanted to achieve sustainable development of society, it 
would be necessary to begin with businesses. He focused especially on information necessary 
for implementation of sustainability management accounting. Social, environmental and 
economic information, in both short and long terms, and mutually interconnected, integrated 
into the information system of an enterprise and creating the basis of decision-making. 

Dr. Deborah Savage, the director of EMARC (EMA Research and Information Centre) from 
the United States of America, informed about a document published by the International 
Federation of Accountants (IFAC), focusing on the definition and use of environmental 
management accounting. Dr. Savage is a co-author (besides Chiristine Jasch from Austria) of 
this document and personally strove to ensure its publication by the above-mentioned 
organization. In her speech, she dealt in detail with the content of the document (it was 
published in 2005 on www.ifac.org) and also mentioned, for instance, the brief history of the 
development of environmental management accounting: 

 
- 1992  EPA was the first in the world to implement environmental management 

accounting 
- 1998  establishment of regional associations for environmental management accounting 

(Europe, Asia, America) 
- 1999  foundation of the UN Working Group for environmental management accounting 
- 2004  activities related to environmental management accounting implemented by 

approx. 30 countries 
- 2005  preparation of a guideline for introduction of environmental management 

accounting 
- 2007  first global conference 
 
Tarcisio Alvarez-Rivero (UN Division for Sustainable Development) concentrated, in his 
presentation, on the role of governments in implementation of environmental management 
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accounting. He dealt in detail with the benefits of introducing environmental management 
accounting. In particular, he mentioned the reduced impact following from environmental 
legislation; greater effectiveness of governmental environmental policies; interest of 
companies in resolving the issues of environmental impacts; improved information for 
management of natural resources and ecosystems (Danish experience); the possibility of use 
of environmental management accounting by governmental agencies (United Kingdom); its 
possible use for decision-making in all areas; the potential increase in the income for the State 
budget and improvement of public services. Amongst other things, he recommended that, in 
addition to regulatory instruments, the governments should more cooperate with industry (by 
means of partnerships) and jointly concentrate on increasing the income and economic 
growth, including global reduction of poverty. Through environmental management 
accounting, it is possible to gradually reduce energy, technological and financial dependency. 
At the level of governments, it would currently be suitable to concentrate on management of 
material flows, while more involving universities in the given solutions. 

Prof. Burritt (Australia) explained the results of research aimed at utilization of environmental 
management systems in businesses and influence by the owners. Research indicated, inter 
alia, the importance of internal and external relations, the interest in ISO 14000 and the need 
for involving employees, NGOs and owners (shareholders). 

The presentation made within the plenary meeting by Prof. James Blignaut (University of 
Tshwane), concentrating on valuation of land and resources, was also interesting. He pointed 
out three basic methodical approaches (SEEA, UNFC and CRIRSCO) and the possibility of 
quantification, which indicates the recent decrease in available natural resources. In 
conclusion, he noted particularly the need to concentrate on the quality of the environment in 
relation to use of natural resources. 

Parallel discussions were concerned with the prospects of environmental management 
accounting; sustainability reporting; support for environmental management accounting; links 
with environmental taxes; practical use of environmental management accounting; 
environmental management and sustainable development; integrated approach and 
instruments for introduction of environmental management accounting.  

Two presentations were made for the Czech Republic within the parallel discussions. They 
were concerned with the effects of the conduct of businesses on expenditures for 
environmental protection and use of environmental management accounting in companies 
having ISO 14000 certification and EMAS. Questions related to these presentations were 
concerned with the introduction of environmental taxes in the Czech Republic, use of 
environmental management accounting in the public sector and surrounding European 
countries. 

During the meeting, Prof. Stefan Schaltegger, the chairman of EMAN-Europe, accepted the 
proposal of the Czech Republic to hold a conference of EMAN-EU in 2009 in Prague. At the 
end, it was agreed that the EMAN-Global conferences would be organized each year, 
alternately together with regional conferences. This year, it should take place in Budapest on 
October 6 and 7, 2008, together with the EMAN-EU conference. 

 
http://www.eman-africa.com.   
 
Doc. Ing.  

 10 Praha 10, tel.: 267122084, fax: 267126084 
e-mail: Hajek_Miroslav@env.cz  
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PROPOSAL FOR A NEW STANDARD FOR MATERIAL FLOW COST 
ACCOUNTING  

 

 
One of the main goals of the activities in the area of environmental management accounting 
(EMA) is to enforce new standards with global applicability. An expert working group 
formed within the United Nations Division for Sustainable Development (UNDSD Expert 
Working Group), working in the years 1999  2005, had fundamental importance for the 
development of EMA and contributed to the more detailed definition of EMA and its 
expansion all over the world. Previously, the first programme focused on the support for 
environmental management accounting was established by the EPA (US Environmental 
protection Agency) in the United States in 1992. 

The methodologies and guidance documents for EMA published to date can be divided into 
instructions at the national level (the United States 1995, Canada 1997, the UN 2001, the 
Federal Republic of Germany 2001, Japan 2002, the Czech Republic 2003, United Kingdom 
2003), similar documents concerning financial accounting and statistics with environmental 
aspects (Eurostat 2001, UN SEEA 2003) and publications (Gray, Bebbington 1993, 2001, 
Benner, James 1999, Schaltegger, Burritt 2000) etc. 

 
Co-operation with the IFAC 
Important benefits in the area of EMA have been ensured by the long-term activities of the 
International Federation of Accountants (IFAC) in the area of environmental protection and 
policy of sustainable development. It was obvious from the long-term focus of the IFAC that 
management accounting was developed from monitoring of costs and financial flows to more 
strategic direction and assessment of the effectiveness of the resource management. 
Therefore, it was necessary to direct the attention to EMA and the IFAC management 
approved the co-operation with the UN Expert Working Group in compilation of a new 
guidance document. 

The new guidance document (International Guidance Document: Environmental Management 
Accounting) was published on August 24, 2005. This is an IFAC document intended for 
broad expert public. The document explains the relations to environmental protection, defines 
EMA including expected benefits and practical experience, contains relations with 
information on material flows (inputs, outputs, non-product outputs  waste, indicators) and 
financial accounts (category of costs, monetary indicators, environmental payments and 
savings, division of costs according to the components of the environment). Information on 
the relation to national accounts, financial accounts, reporting etc. is also important. 

The IFAC established an advisory board for sustainable development and, in 2006, it 
published two documents on sustainable development. This year, it should publish other 
information documents focused on international management, investors and the wider expert 
public. Currently, discussions are held on the possibility of integrating sustainable 
development into more authoritative documents and specific areas such as costing and 
investment assessment. A Japanese proposal for a new ISO standard is also closely connected 
with the activities at the IFAC level. 
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Proposal for a new standard 

ational 
 

In autumn 2008 (2007?  trans.), Japan proposed a new area of standardization within the 
TC207/ISO technical committee after more than one year of international consultations. On 
7th December 2008 (2007?-], a proposal of a new working task was submitted to the ISO 
members for a vote, which was to take place on March, 7 2008. The whole title of the 
proposed standard reads Environmental Management  Material Flow Cost Accounting  
General Principles and Framework. The standard will be placed in the ISO 14000 group. The 
proposal for a new project includes the outline of the standard and a comparison of material 
flow cost accounting (MFCA) and EMA. 

 
 

 
 
Extended set of environmental management standards (the ISO 14000 family) 
 
 

MFCA 
ISO 140XX 

By  inclusion of MFCA 
in the ISO 14000 family, 
the relation between 
economic activities of an 
undertaking and 
environment will be 
significantly improved. 

ISO 14000 environmental 
management standards 

management 

Economic activities of an undertaking 

The relation between EMA and MFCA is obvious especially from the scheme depicted below. 
MFCA is undoubtedly an irreplaceable instrument, which integrates the values and natural 
aspects in the inner structure of EMA. 

 

Accounting in monetary units Balancing in physical units 
Traditional 
accounting Environmental management accounting 

Other instruments 

Aspect of value Natural aspect 
 
It is obvious from the following scheme that MFCA forms the basis of EMA. On the one 
hand, it serves as an independent instrument and, on the other hand, in the relation with EMA, 
it uses classical accounting and, therefore, it can be also employed as an interface between 
EMA and classical accounting. 
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Assesment of
environmental
investments

Environmental cost
management

Cost-Benefit Analyses

Basic components

of EMA

Processes supporting
environmental

decision-making of
the management

MFCA etc.
(process level)

Monitoring of the life cycle
cost (production level)

EMA pyramid

Classical accounting

Individual
procedures

Information
platform

 

 
Substantive description of the proposal 
 
The purpose of integration of material flow cost accounting in the proposed standard is to 
provide general principles and framework for this instrument, to identify and complete 
common terminology and basic elements. Material flow cost accounting is a management 
instrument intended to support effective exploitation of resources in manufacturing and 
distribution processes in order to reduce relative costs of consumption of resources and 
material costs. It is part of EMA and, therefore, directed to be used within organizations. 

Material flow cost accounting measures flows and balances of materials and energy within 
organizations on the basis of physical units (weight, capacity, volume etc.) and evaluates them 
against production costs. This area of costs is generally covered by conventional cost 
accounting. It is supposed to provide practical instructions for implementation including 
decision-making of the management on reduction in the quantity and types of waste, 
protection of resources, energy consumption, reduction in the emissions of greenhouse gases 
and other environmental problems. 

The proposed standard is applicable in all organizations, regardless of branches of industry, 
size of the enterprise and type of the output (services or products). It is not intended only for 
developed countries but also for developing countries. It is destined especially for enterprises 
and the public sector where the output is represented by products or services. The standard 
should be used particularly by environmental management, production management, auditors 
in the area of costs, accountants, designers, logisticians and others. 

The aim of the proposed standard is to offer a common platform while ensuring basic 
principles and framework. MFCA is separated from financial accounting and it is an 
instrument using cost data related to environment. However, it is not an instrument that can 
connect environmental protection and economy or management in developed countries but it 
is applicable also in developing countries and small and medium-sized enterprises. 
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The draft standard includes basic principles and MFCA framework, used terminology and 
basic components of MFCA, offers the methodology for implementation of MFCA, contains 
instructions for management decision-making in the area of reduction in the production of 
waste, protection of resources, energy consumption, reduction in emissions of greenhouse 
gases and other goals of the policy of the environment through MFCA information. For 
clarity, the draft standard includes also a case study (Canon Inc.). 

MFCA gathers information on material effectiveness of the production process that is not 
provided by conventional approach of production management. In the use of this instrument, 
the information on emissions and waste is available in the course of production process 
expressed in both physical and monetary units. Thanks to this information, emissions and 
waste are much more reduced than when using the standard approach. 

The proposed standard can ensure the following benefits for the user: 

- improvement in the area of the influence of an undertaking on the environment (reduction 
in the quantity of waste, savings of materials and energy), 

- increased effectiveness resulting from reduced cost, 
- contribution to greater effectiveness and efficiency of allocation of capital and other 

resources 
- improvement in the functioning of the production process resulting from reduction in 

excessive costs related to the environmental protection and production, 
- enabling extension of processes in the environmental protection with substantial benefits 

for small and medium-sized enterprises, 
- achieving of environmentally protective behaviour of retail chains. 
 
It can be assumed that the use of the standard, or extension of environmental management to 
other areas, will bring a benefit especially in relation to achieving sustainable development. 
The theoretical approach to environmental management is thus extended and there is a closer 
connection between environmental and economic aspects. 
 
Relation to other ISO 14000 standards 
It is important to note especially the relation to the life cycle assessment (LCA) according to 
ISO 14040 and ISO 14044 standards, environmental performance evaluation (EPE) ISO 
14031 and management of greenhouse gases (GHG) ISO 14064 - 1-3, ISO 14065. MFCA is 
not in contradiction with the stated standards, but rather complements them. For instance, 
LCA does not encompass economic aspects. MCFA, on the other hand, analyzes information 
on costs but, unlike LCA, does not assess the influence on the environment. 

MFCA is especially an instrument for management of the production process. From the 
viewpoint of EPE, the production process is permanently improved by means of monitoring 
material flows, but without any relation to the system of financial information and decision-
making on the basis of costs and prices of products. MFCA provides for this relationship. The 
situation related to GHG is similar. 

 
Method of preparation of ISO standards 
Within the International Organization for Standardization (ISO), the standards are prepared in 
technical committees (TC). New TC207 was established for the area of environmental 
management in 1993. Standards and other documents created by this TC are usually part of 
the ISO 14000 family, where the most familiar is the ISO 14001 environmental management 
standard (EMS). Specific groups of standards are usually prepared in subcommittees (SC) or 
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working groups (WG  independent within subcommittees). In this case, it is proposed to 
form a working group; national ISO members, co-operating organizations and co-operating 

authors of this contribution, was nominated as an expert for the Czech Standardization 
Institute, which supported the proposal to commence work on the new standard. 

General sequence of the work stages of technical works, and also the names of documents 
relating to each of the stages, are given in Table 1, as adopted from ISO/IEC Directions, Part 
1. 

Table 1  Work stages and related documents 
 

Work stage Related document 

Name Abbreviation 
Preliminary stage Preliminary work item PWI 
Proposal stage New work item proposal NP 
Preparatory stage Working draft(s)1) 

WD 
Committee stage Committee draft(s) 1) CD 
Enquiry stage Enquiry draft 2) 

ISO DIS IEC/CDV 
Approval stage Final draft International 

Standard 3) FDIS 
Publication stage International Standard ISO, IEC or ISO/IEC 
1) These stages may be omitted, according to Annex F 
2) Draft ISO International Standard, proposal of committee to vote in IEC 
3) May be omitted (see 2.6.4) 
 
 
Submission of the proposal, voting and commencement of the standard preparation 
The new standard is proposed by the Japanese ISO  JISC member who took over the item 
from the Japan Environmental Management Association for Industry (JEMAI). Prof. 
Katsuhiko Kokubu (Kobe University, Japan), the representative of the proposing country, was 
nominated for the chairman of the working group. According to the ISO principles to support 
the involvement of developing countries in the management of ISO bodies (twinning) Mr 
Marcelo Kos of Brazilian Association of Chemical Industry, a representative of Brazil, was 
nominated for the office of deputy chairman. Mr Yoshikumi Furukawa of Nitto Denko 
Corporation, Japan, should act as the secretary of the group. 

The ISO standardization task is planned for the period of 36 months, which is the usual period 
for preparation of a standard of this type. Thus, it is expected that the standard will be 
published at the end of 2011. If the vote, which was to take place on March 7, 2008, is 
positive (the result is supposed to be known at the end of May 2008), the proponents and 
experts will prepare a draft text  in this case, in the form of a working draft (WD). The 
standard structure is governed by the ISO principles given in the ISO/IEC Directions, Part 2. 
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The draft of the content of the standard has already been added to the underlying documents 
for voting (see the frame below). The project manager (the chairman of the working group) 
will summon a meeting of the working group; he may distribute draft texts in advance. At the 
meeting, the appointed experts are not bound by the opinion of the ISO member who 
nominated them. They contribute to the work on the basis of their own professional 
experience. However, they are expected to know and understand the nominating ISO 

technical work on the standard. 

 
Proposed content of the standard 
Preface 
Introduction 
General 
Relations within the ISO 14000 family 

Relations to other guidelines for material flow cost accounting 
Purpose and aim of the standard 
1 Subject of the standard 
2 Reference documents 
3 Terms and definitions 
3.1 Terms and definitions common with the ISO family 
3.2 Terms and definitions specific for the problems of material flow cost accounting 
4. General clarification of environmental management accounting and material flow cost 
accounting 
4.1 Clarification of environmental management accounting and the position of material flow 
cost accounting within environmental management accounting 
4.2 Difference between material flow cost accounting and traditional cost accounting 
5 Aims and potential benefits of material flow cost accounting 
5.1 Aims: attainment of both reduction in environmental effects, and increase in profits 
through increased material productivity 
5.2 Potential profits 
6 Basic concept and the field of material flow cost accounting 
6.1 Material balance sheet 
6.2 Material flow and material in stock: product flow and loss of material 
6.3 Product cost accounting: positive and negative products 
7. Framework of material flow cost accounting 
7.1 Basic components of material flow cost accounting 
7.1.1 Material flow and material in stock  inclusion of energy 
7.1.2 Material cost 
7.1.3 System cost 
7.1.4 Cost of delivery and disposal 
7.1.5 Energy cost 
7.2 Material flow chart 
7.3 Physical material flow: material flow accounting 
7.4 Monetary flow of materials: material flow cost accounting 
7.5 Cost matrix of material flow 
8 Processes for material flow cost accounting 
8.1 Multidisciplinary approach 
8.2 Overall process 
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8.3 Documents and records 
8.4 Basic processes 
8.4.1 Limits 
8.4.2 Establishment of the quantity centre 
8.4.3 Measurement of material flows: product and loss of material 
8.4.4 Assessment of costs: positive and negative products 
8.4.5 Reporting 
8.4.6 Finding opportunities for improvements 
Annex: examples of use  case studies 
 
The methods of work on the preparation of the standard, submission of proposals and 
comments on the submitted proposals, types of comments (e.g. general, technical, editing), 
vote at the meetings of working bodies, electronic voting by the ISO members are, in general 
outline, included in ISO/IEC Directives, Part 1 and 2 and in IS methodical brochures (e.g. 

 
 
Preparatory steps in the Czech Republic 
Technical standardization committee TNK 106 (Environmental Management Systems) is the 
responsible advisory body of the Czech Standardization Institute). In the case of anticipated 
greater interest on the part of the expert public, it has proven to be beneficial to form a 

-managed by an authorized TNK 106 member and a nominated 
expert within the preparation of the standards of ISO 14000 family (e.g. standards on changes 
in climate ISO 14064-1 to 3). 

Forming of an ad hoc working group for material flow cost accounting and environmental 
accounting, which we hereby propose, would undoubtedly facilitate the preparation of 
contributions to the creation of the standard and preparation of opinions of the nominated 
Czech expert and balanced opinions of the ISO member for the Czech Republic  the Czech 
Standardization Institute. Accordingly, this is a suitable opportunity to again associate all the 
interested experts and institutes and to support the development of the mentioned discipline 
and voluntary instruments of environmental policy in the Czech Republic. 
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ENVIRONMENTAL REPORTING INFORMATION QUALITY IN COMPANIES OF 
THE SOUTH MORAVIAN REGION 

 

 
This material provides a basic overview of the quality of data and potential sources of errors 
in data in corporate environmental reporting that arose on the basis of a five-year analysis of 
environmental reporting in the area of waste management in the Southern Moravian Region 
 
Since 2005, the Central Registry of the Ministry of the Environment (hereinafter ME) has 
served as an intermediary between entities fulfilling their notification duty in the area of the 
environment (environmental reporting) and the government (verifiers of reports). The Central 
Registry was established by the Ministry of the Environment and is operated by CENIA, the 
Czech Environmental Information Agency. The amendment to the Waste Act contemplates 
that the Ministry of the Environment will establish, manage and operate the Central Waste 
Management Information System, which will constitute a public administration information 
system. It will again be operated by CENIA. The Central Waste Management Information 
System will constitute a public list as regards the part providing summary information on the 
data from records of reported waste and the means of its management, records of approvals of 
operation of facilities for recovery, disposal, collection or purchase of waste, and records of 
facilities for recovery, disposal, collection or purchase of waste, and of waste storage. The 
centralized reporting system through the Central Registry of the Ministry of the Environment 
will simultaneously allow for detecting and remedying particularly technical inadequacies of 
the submitted data at the time of acceptance of the reports. The correctness and 
comprehensiveness of the submitted reports is extremely important for the quality of data in 
environmental reporting in the Czech Republic and the correctness of reports provided by the 
Czech Republic to the EU Commission and the European Environment Agency. However, 
this is a very broad subject and, therefore, we will concentrate only on the area of waste 
management, where we will be able to demonstrate the problems entailed in corporate 
environmental reporting, which we have monitored over the last five years. 
 
1. Quality of data in corporate environmental reporting 
Waste management in the Southern Moravian Region was selected as the area where the 
quality of data in corporate environmental reporting would be analyzed. The data in this area 
are concerned particularly with the quantity, type and destination of waste [6].  

The reporting or notification duty towards governmental authorities in the area of waste 
management will first apply for the year 2010 through the integrated system of fulfillment of 
reporting duties in the area of the environment pursuant to the Act on the Integrated Register 
of Environmental Pollution and Integrated System of Fulfillment of Reporting Duties in the 
Area of the Environment and on amendment to some laws. Notification of the obligatory data 
for the years 2008 and 2009 will take place pursuant to the former legal regulations, i.e. the 
data will be submitted to municipalities with extended competence. 

Entities involved in corporate environmental reporting can be divided into several basic 
groups (waste generators, intermediaries, large collection and cleaning companies and 
processors). These groups can mutually overlap (a company may be simultaneously, e.g., a 
waste generator and waste processor). Except f
of which are freely available. On the contrary, the number of generators is the highest. 
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The basic data source consists in data from annual reports on production and management of 
waste; in the Southern Moravian Region, there are regularly several thousands of these 
reports. 
the individual municipalities with extended competence (hereinafter MEC). Regular 
corrections coming from MEC are transmitted in the same format or as separate exports, as 
appropriate. 

In addition, it is possible to use the database of approvals pursuant to Section 14 (1) of valid 
Act No. 185/2001 Coll. An important source also consists in the waste management plans of 
large waste generators. Furthermore, all other necessary data are gathered; these data are 
relevant for the subsequent process of evaluation of data from CSO and other freely available 
sources (population, etc.). 

The data presented in reports on generation and management of waste are maintained in that 
both parties (reporting and verifying) submit the report upon handover of the waste.  

Verification of the quality of the data from the report on generation and management of waste 
is carried out using the CEHO methodology [8], extended by specific data for the Southern 
Moravian Region, i.e. in the same manner as in drawing up  the Strategy and Plan of Waste 
Management of the Southern Moravian Region [2], [4]. Any potential anticipated errors are 
consulted at the individual relevant MEC, where the database is corrected and all further 
evaluations are carried out using this corrected data [6].  

The following basic types of control of data quality (relating to the relevant errors) are 
performed:  

 formal (code book) and 
 logical.  

More detailed explications of these types of errors are given in the following chapters of this 
material, which are mostly concerned with the original form of data prior to verification. This 
will also be used to demonstrate the potential for improving data quality. 

1.1  Formal and code-book errors 
These errors are such that it is possible (and desirable) to effectively eliminate them already 
during electronic processing of reports using record-keeping software, which is now being 
used at MEC (or in corporate reporting). From this point of view, these errors are, in 
substance, absolutely unnecessary as they should not occur. We mention these errors 
particularly due to the fact that, unfortunately, they continue to occur: 

 Error in jurisdiction of the given MEC - In a number of cases, the report for 
operations is submitted to a certain MEC, but the actual report specifies a different 
MEC for the entity.  

 Duplicities  Particularly in electronic processing of reports, it could occur at some 
MEC that information for a company could be entered in the database several times. 

 Control aggregates of quantities of waste according to waste management codes 
(A, B or C) for the given operation  These aggregates are often incorrect. Most 
cases are caused by incorrect breakdown of the quantities in stock as of January 1 
(means of management C00) into means of management with codes A (own 
production) or B (taken-over waste). If we exclude this less serious error, there are a 
very few operations where the overall sums according to the means of management 
are incorrect and the deviations are mostly only of the order of kilograms. 
Consequently, these data are not further considered. However, the situation used to be 
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much worse. The following formulas were used for calculation of the control 
aggregates:  

o the quantity of waste according to means of management A00, B00, C00, BN6 
and BN16 (production, taking over, quantity in stock and import from other 
countries) was denoted with a plus sign; 

o the quantity of waste according to all remaining means of management was 
denoted with a minus sign.   

If the control aggregate does not equal 0, the report contains an error. 

1.2   Logical errors 
It is usually impossible to detect these errors directly from the analyzed reported data; it is 
necessary to compare the data with the available information on the state of affairs in waste 
management. This is the core and main benefit of the entire material. Errors can also be 
characterized as errors caused by the human factor (whether intentionally or by mistake). 

the most suitable way of processing, with certain exceptions. It is particularly important to 
detect intentional errors (variance with the legislation) and marked errors in the order of 
magnitude that could substantially affect the findings. Most cases need to be resolved 
individually. 

1.3   Errors in the manners of management 
All the above-mentioned means of management are formally correct (they are set forth in the 
legislation), which is probably checked in the record-keeping software; however, some 
operations employ these means of management unlawfully (they do not have a permit from 
the regional authority or an integrated permit for the given means of management). The 
amendment to the Waste Act introduces a solution, consisting in utilization of a country-wide 

waste management in the individual regions. This database already exists [1] and will also be 
available in official form [5]. 

1.4   Errors in the quantity of waste 
Some operations specify an incorrect quantity of waste in reports, which is caused by the 
human factor. Given the high total number (over 160 000) of records of waste in the Southern 
Moravian Region, this cannot be avoided. On the basis of comparison with the models of 
production, some large quantities of waste are chosen and sent for control to the individual 
MEC. 

In general, these are particularly high quantities (of hazardous and other waste) that constitute 
a considerable part of waste produced in the region, as well as some medium quantities that 
are not correspondingly recorded by partner companies. Of course, the chosen data need not 
be incorrect; however, if they were, they would substantially affect the overall balance of 
waste. Therefore, it is preferable to either disprove some of these data or to confirm them and 
thus increase their credibility. Integration of control in the record-keeping software would 
substantially improve this aspect of data quality. 

1.5   Missing reports 
An information table is created with respect to production of waste by individual large 
generators, including control quantities of waste that were taken over from these generators 
by other entities. 
plan. Some entities are set forth as partners in reports of other entities (with specification of 



62 

above-limit quantities of waste, where they are obliged to submit annual reports on generation 
and management of waste according to the valid legislation), but they either failed to submit 

 The relevant entities 
are sent an invitation to supplement the report. 

1.6   Reports of entities connected to municipalities 
Municipalities are the most important entities that can be subjected to control based on data. 
A majority of municipalities are obliged to submit annual reports. Therefore, the database of 
municipalities is compared with a list of municipalities that submitted reports. Missing 
municipalities with a population exceeding a certain number (determined according to the 
coefficient of production of approx. 200 kg of municipal waste per inhabitant) are sent a 
request to supplement the report. However, the obligation is usually imposed from 50 kg of 
hazardous waste collected during annual mobile collection, which, in a majority of cases, can 
be determined from the report submitted by the partner company. 

Indeed, only very few municipalities do not have the obligation to lodge a report. 
Furthermore, reports of municipalities (and sometimes also other entities) are evaluated in 
detail with respect to the coefficients of production of separately collected waste per 
inhabitant (paper, glass, plastics, metals, biowaste, WEEE, oils, tyres, end-of-life vehicles, 
etc.). However, a substantial drawback consists in the impossibility of using the take-back 
records. Given the multiple control, the quality of these data - trans.) 

1.7   Issue of companies with country-wide scope of activities 
Some companies have their registered office in a certain region, but are active in the entire 
Czech Republic, or have their registered office elsewhere in the Czech Republic, but also 
operate in the given region.  In that case, they submit their report at the place of their 
registered office (except for mobile collection and purchase) and, consequently, there is 
excessive waste in the database or, on the other hand, waste is missing. Given the fact that 

 

1.8   Identity of the waste generator 
Some entities (typically municipalities) hire, for a certain work, a company that generates 
certain waste (e.g. construction activities). In some cases, it is not clear who is the waste 
generator and the waste is specified in the report twice (this should not be confused with the 
above-mentioned duplicity) or is not stated at all; again, these cases need to be resolved 

 

1.9    Issue of quantity of waste in stock 
Some companies often use XN5 as the management code  i.e. balance in stock  and this 
waste is subsequently not transferred to the next year.  These cases 
need to be resolved case by case. 

1.10   Cyclic references 
In some cases, waste is transferred in cycles and it is not clear how the waste was actually 
managed. These cases need to be resolved case by case. 

1.11   Other errors in data 
The regional authority carries out a highly detailed control of the records sent to it. A majority 
of other types of errors are resolved case by case. 
these errors are then intentionally sought out and resolved, etc. 
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Table: Trends in errors in data in annual reports in 2004 to 2006 

  
number of elements in the 

database errors 

year 
number 

items 

number 
of 

operation
s 

number 
of 

compan
ies found tested 

success 
rate 

expectatio
n 

success 
rate 

2004 145 068 22 428 16 783 75 228 33% 1015 7% 
2005 166 501 28 815 21 413 63 130 48% 749 8% 
2006 176 676 31 439 22 551 44 429 10% 530 8% 
 

2.   Summary 
This material indicates the important role played by the system of data collection for 
environmental reporting, particularly technological and organizational interoperability [7], 
where it is possible to eliminate a number of potential mistakes at the beginning and thus 
reduce the complexity of the entire verification process (which is not possible with the current 
system), which should also be facilitated by the Central Waste Management Information 
System created at CENIA. Then it is important to undertake the verification with the aim of 
finding errors caused by the human factor, to eliminate these errors and to draw the relevant 
conclusions. Errors caused by mistakes will probably continue to exist; however, the relevant 
entities will not longer be able to make intentional errors in the reports. 

Waste generators should not be further encumbered by the obligation to create data manually; 
these data should be generated automatically within the corporate environmental reporting. 
The risk of an error made by an employee of the company is relatively high; this depends on 

 These tasks related to the acquisition of data 
should be assumed, within the corporate environmental reporting, by intermediaries, large 
waste collection companies and cleaning companies and waste processors. 
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WEB PORTALS OF INDICATOR IN THE CZECH REPUBLIC AND ABROAD. 
COMPARISON OF THEIR QUALITY AND ACCESSIBILITY  

  

 
 
1  Introduction 
Many world's organization and companies are going on development of indicators new groups 
and their gradual loading to the practice. There are the most important organizations: the 
United Nations Organization (UNO); the Organization for Economic Cooperation and 
Development (OECD) and the European Union (EU) and its European Environment Agency 
(EEA). 

Environmental indicators are essential tools for monitoring the environment state, political 
decision support and public instructing. From the beginning of ninetieth years of past century, 
the indicators have become significant in many countries and international forums. 

Almost all significant organizations are working on the development of new groups of 
indicators. These groups are using for the international comparison of single states. Each 
organization presents its indicators on its web portal. Further in this paper is circumscribed the 
fundamental structure of portals of the most important organization both at abroad level and at 
the Czech Republic level, which follows their quality and accessibility comparison. 

 

2  Web portals in the Czech Republic and abroad  
2.1 OECD indicators 
The Organization for Economic Cooperation and Development (OECD) initiated specific 
environmental indicators programme in the year 1990. Environmental indicators developed by 
OECD are based on the pressure- state- response. These indicators are intended to following 

indicators serve as tools for measuring environment life state as well as like tool for security 
timely warning. Detectors OECD  

OECD with support of its member states has become the pioneer in a environmental 
indicators field. First international environmental indicators groups were developed and 
publicized. These are regularly exploited at yearly member states environmental evaluations 
as well as at different political analysis.  

They are used especially for: 

 Tracking environmental progress and performance 
o Core Environmental Indicators (CEI) 

 Informing the public: 
o Key Environmental Indicators (KEI) 

 Promoting integration 
o Sectoral Environmental Indicators (SEI) 
o Indicators Derived From Environmental Accounting 

 Monitoring progress towards sustainable development 
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o Decoupling6 Environmental Indicators (DEI) 

2.1.1 Presentation of OECD indicators 
Regarding web OECD7 extensiveness isn't retrieval information about environmental 

indicators simple. The simplest way is using a local search service and to fill appropriate key 
words. Web pages OECD concerning environmental indicators8 have the form, see Fig. 1. 

 
Figure 1. Introductory web page OECD concerning environmental indicators 

By the help of menu placed on the left screen side it is possible choose single indicators areas: 

 Bio safety - BioTrack 
 Chemical Safety 
 Climate Change, Energy and Transport 
 Consumption, Production and the Environment 
 Environment in Emerging and Transition Economies 
 Environmental Country Reviews 
 Environmental Policies and Instruments 
 Environmental-Social Interface 
 Natural Resource Management 
 Trade, Investment and Environment 

                                                 
6 Decoupling is usually conceived as an elasticity focusing on changes in volumes, whereas efficiency and 
intensity are more concerned with the actual values of these ratios. Which usage is chosen depends on the 
context and, often, on the audience being addressed. 
7 http://www.oecd.org/ 
8 http://www.oecd.org/department/0,3355,en_2649_34441_1_1_1_1_1,00.html 
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 Waste 

There is the list of the news associated to chosen area after opening link in appropriate on the 
web. 

ENVIRONMENTAL INDICATORS  9. 

2.2 EEA indicators 
European agency for environment (EEA) is specialized agency EU focused on providing 
administration reliable and independent information. It is the main source information for all 
leading workers of European committee and also of the EU member states and organizations 
engaged to the preparation, receiving, providing and evaluation of the policies in the 
environmental area, as well as for wide public. 

For this purpose it offers wide information spectrum and indicators. They cover 
environmental state and trends in given area and they also deal with pressures on environment 
in conjunction with their economic and social causes.  They cover as well policies for 
environment and their effectiveness and they try to define possible future trends and problems 
using different scenarios and other techniques. 

Indicators belong among basic information sources for decision making in the area 
environmental management. They offer actual and relevant information on trends and 
movements associated with environment. From the EEA point of the view it is possible divide 
indicators into two basic categories: Core Set of Indicators10 (CSI), consisting of several 
chosen indicators groups, that are fixed and they may be used in political proceedings 
effectiveness evaluation and all other indicators. Examples of such basic indicators are 
emissions of green house gasses for the evaluation in the progress in reaching goals of Kjoto 
protocol.  

Basic CSI set includes: 

 six environmental topics 

o air pollution and damage ozone slayer (6 detectors); 
o climate change (4 detectors); 
o waste  (2 detectors); 
o water  (7 detectors); 
o bio - diversity and land environment (3 detectors); 

 four branches: 

o agriculture (2 detectors); 
o energetic (5 detectors); 
o transport (3 detectors); 
o fishing (3 detectors); 

All other indicators defined in terms of the EU forms the second category. These indicators 
have largely subsidiary character and in some cases they may refine the results of basic 
indicators. 

                                                 
9 http://www.oecd.org/dataoecd/7/47/24993546.pdf 
10 http://themes.eea.europa.eu/IMS/CSI 
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2.2.1 Presentation of EEA indicators 
EEA portal starting page11 associated with environmental indicators problematic it presented 
on Fig. 2.  

 
Figure 2. Introductory web page EEA concerning environmental indicators. 

This EEA portal part is very well and digestedly processed. In left parts screens is again 
placed menu, where we can choose the area of interest: 

 Indicators home page 
 Indicators by theme 
 Key messages by themes 
 Core Set of Indicators (CSI) 
 CSI data sets 
 CSI policy questions 
 List only CSI figures 
 Why a core set of indicators? 

2.3 UNEP indicators 
The United Nations Organization that in terms of programme UNEP (The United Nations 
Environment Programme) in the year 2000 takes initiatives of developing Human 
Environment index (HEI) indicators with the view of evaluation of the progress in protecting 
environment reaching goals. HEI is index compound of the three main parts with minimum 
number of parameters. It can be used for comparison environmental state among countries in 
definite period. 

2.3.1 Presentation of UNEP indicators 
UNEP organization main page12 devoted to environmental indicators is presented at Fig. 3.  

                                                 
11 http://themes.eea.europa.eu/indicators/ 
12 http://www.rrcap.unep.org/projects/envIndicator.cfm 
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Figure 3. UNEP web page concerning environmental indicators. 

It is static web page where are mentioned only basic information (problematic summary, main 

Paper he Environmental Indicators", which is placed on starting page. This document is from 
year 2003, so that we can see stagnation of environmental indicators development in terms of 
UNEP organization since 2003.   

2.4  DEFRA indicators 
Department of Environment, Food and Rural Affairs - DEFRA), is liable for protection of 
environment, food production and its standardization, agriculture, fishing and regions in Great 
Britain [1]. It was based on July 2001 by the connection of ministers of Agriculture, Fisheries 
and Food (MAFF), and Department of Environment, transport and the region (DETR). 

t. Meaning 
hereof statement is clearing up by next points, which are called as DEFRA sectional strategic 
goals:  

 abatement of green house gas emissions on regional, national and international level, 
securing healthy, productive and heterogeneous natural environment, 

 well - balanced production and consumption model, 
 economy and society suit to climatic changes consequences, 
 well performing agricultural and food sector, 
 sustainable development on regional, national and international level, 
 well performing regions, 
 reputable department offering applicable and high - quality services and outputs 
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2.4.1 Presentation of DEFRA indicators 
DEFRA sustainable development indicators13 are presented at Fig. 4. 

 
Figure 4. DEFRA web page concerning sustainable development indicators. 

Primary indicators division is to: national, international and regional indicators. National 
indicators group include 68 sustainable development indicators - 20 indicators are general 
developed under the patronage of Great Britain governments and detached offices for the 
indicators development in Scottish, Wales and Northern Ireland. The rest of them - 48 
indicators served for additional priorities highlighting and for strategic goals reaching. They 
coincide to the one of the next group: 

 Sustainable consumption and production 
 Climate change and energy 
 Natural resource protection and enhancing the environment 
 Creating sustainable communities and a fairer world 

2.5 ISSaR indicators 
Basic aim of informative system statistics and reporting project realization (ISSaR) is a 
creation of complex system of verified and certificated statistic data associated to 
environment reporting and management. These data are especially about environmental 
serving to collecting, analyzing, publication and data transmissions needed to reporting duty 

                                                 
13 http://www.sustainable-development.gov.uk/progress/index.htm 
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securing, end user needed data retrieval through electronic publication and environmental 
portal. At present is available only system testing version14. 

2.5.1 Presentation of ISSaR indicators 
Web interface ISSaR offers presently two outputs representing state and development of the 
environment in the Czech Republic on principle online  accessible statistical data: 

 Online year - book of the Czech Republic environment  
 Detectors life environment  

Environmental indicators, see Fig. 5, are further divided to the groups: 

 The Czech Republic state policy environmental indicator 2004 - 2010  
 Indicators from situation news to sustainable development policy  
 "CENIA" indicators 

 
Figure 5. ISSaR web page concerning environmental indicators. 

3  Accessibility comparison   
Single webs accessibility comparison will be done under the rules of building accessible web 
for purposes novel law No. 365/2000 Sb., about public administration information systems 
with a view to simplicity, transparency and operability. For purposes of this text were next 
parts chosen according to which will individual portals evaluated. 

                                                 
14 http://issar.cenia.cz/issar/page.php?id=87 
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Information is clear and understandable 
1. Websites present information using simple language and understandable formats. 

2. Homepages clearly describe the purpose and substance of a website. The name of 
the website or its operator is clear. 

3. Websites and each individual text content element present the key message at the 
beginning. 

4. More extensive content blocks are always divided into smaller, concisely titled 
units. 

5. A separate web page includes contact details of the technical administrator and a 
clear declaration of the defined accessibility level of the site and its sections. All other 
pages include links to this page. 

Website navigation is simple and comprehensible 
6. Each web page has a meaningful title which reflects its content. 

7. Navigation and content information on web pages are clearly separated. 

8. Navigation is understandable and consistent throughout all the web pages. 

9. Each web page (except the homepage) contains a link to the higher level in the 
website hierarchy and a link to the homepage. 

10. All the web pages of more extensive websites contain links to a clear map of the 
website. 

11. Each frame has a suitable name and description which expresses its meaning and 
function. 

Table 1. Comparison of accessibility of web portals 

 OECD EEA UNEP DEFRA ISSaR 
1. + + + + + 

2. + + + + + 

3. + + + + + 

4. + + + + + 

5. - + + + - 

6. + + + + + 

7. + + - + + 

8. + + - + + 

9. + + - + + 

10. + + - + + 

11. + + + + + 

 
4  Conclusion 
The environment is represented by these components: air, water, landscape and biodiversity, 
which represent life supporting systems for each human. Human activities in terms of 
economic development caused enormous stress on the environment. At the present the maim 
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aim is reversing environmental degradation with the view of health security for present 
generations as well as for future generations. The indicators are means serving for progress 
evaluation at filling not only hereof purpose.  

All organization dealing with environmental production use for basic indicators division to 
the groups associated with the singled environmental components mentioned above. 
Individual indicators are presented on their portals. For quality comparison of single portals is 
necessary use standardized procedure. For purposes hereof document was used rules for 
accessible web development for purposes novel law No. 365/2000 Sb 

The best results in this comparison have EEA and DEFRA, whose webs realize all 

web page includes contact details of the technical administrator and a clear declaration of the 
defined accessibility level of the site and its sections. All other pages include links to this 

 

The worst at web accessibility evaluation was UNEP organization  it is one static page with 
a number of references  this page unsatisfactory four from eleven assessed standpoints. 
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ANALYSIS OF BRANCH INDICATORS OF EMS 
WITH RESPECT TO NACE 

  

 
 

1.   Introduction 
In year 2007 Masaryk University started to solve the project for the Ministry of Environment 

Proposal of new indicators for continuous 
monitoring efficiency of environmental management systems with respect to branches (NACE) 
and system of their environmental reporting with evaluation relationships among 
environment, economy and society
development in environment according to the branch (NACE) and to find out links among 
environment, economics and society and to transform these impacts into indicators for 
corporate reporting and EMAS annual reports. 

Several sub-goals will be necessary to accomplish to achieve given goal for this project which 
is planned for years 2007-2010: 

 To perform an analysis of current state of environment in pre-selected prominent branches 
of national economy with proper information and communication technologies (ICT) and 
to identify links among environment, society and economics with sophisticated 
questionnaire in businesses with regards to EMS systems and EMAS [3] and then, on the 
basis of results that will bring this analysis, to transform founded links into proper 
indicators for environmental reporting and EMAS annual reports for such branches. 

 Further goal is to create methodology guidelines in cooperation with submitter which will 
be released as an official methodology of the Ministry of Environment. These guidelines 
are planned to be used for determining standardized indicators for environmental reporting 
and EMAS annual reports.  This methodology guideline should enable assessing 
companies in observed branches and to facilitate the process of its assessment from the 
sustainable development point of view. The starting point are prominent environmental 

consumption, material flows, consumption of water, waste etc.) and relevant indicators 
which are up to now identified and well described [3]. These prominent environmental 
aspects and indicators will be further generalized for other branches according to NACE. 
Every indicator will have recommended unit to make mutual comparison of different 
companies more relevant. 

 

computation of standardised indicators both for environmental reporting and for EMAS 
annual reports. This system will be freely accessible to all potential users from businesses 
and also for users that have already implemented EMS or EMAS. 

The project will be solved in 39 months from September 2007 to November 2010 and the 
development is divided into following stages: 

 Analysis and design of indicators in pre-selected branches  from 1 to 18 month. 
 Creation of a methodology guideline for Ministry of Environment  from 18 to 30 month. 
  from 25 to 39 month. 

Prospective results are presented in this paper. 
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2.  Analysis and identification of indicators in the EMS area 
A background research in the field of environmental management systems (EMS) has been 
performed within the frame of the first stage since it was necessary to ensure the general 
understanding of the term indicator. Indicators are statistics, measures or parameters, which 
may serve to monitoring of changes in environmental and socio-economic relationships. 
Indicators are developed by data synthesis and transformation (environmental, economical, 
demographical, scientific and technical) into requested information. They may provide users 
with basic overview for decision making on all levels of administration (local, regional, and 
national, international). They may be used as parameters for assessment, checking and 
predictions. [1] 

The development of indicators was quite long and many organisations were participating on 
that process [2]: 

 UN Summit on Environment and Development in Rio de Janeiro in 1992, which 
distinguished the role of indicators in sustainable development. Chapter 40 of Agenda 21 
calls all countries on national and international level to define a set of indicators to 
mediate basic materials for decision-making support on every level of public 
administration.  Agenda 21 explicitly calls for a harmonization of indicators development 
and its integration on national, regional and international level. 

 OECD - the Organization for Economic Cooperation and Development which started 
special program for environmental indicators in 1990. Environmental indicators 
developed by OECD are based on PSR Model (Pressure-State-Response) [5]. These 
indicators are determined for observing the state of environment, better integration of 
environmental concerns in branch policies and better integration of environmental 
concerns in economic policies [4]. These indicators serve both as a tool for measuring the 
state of environment and as a tool for early warning detection. 

 ADB - Asian Development Bank which started its own technical support project focused 
on development of a set of indicators for monitoring of environmental changes in 
developing countries (DMC - Developing Members Countries) in 1993. The results of this 
project were three main environmental indicators: treatment costs, environmental 
flexibility and environmental diamond. The main goal of these indicators is a support of 
environmental state monitoring. The goals of ADB and governments of DMC may be also 
used for comparison of environmental state in various countries. However, if DMC have 
lack of basic environmental statistics these indicators will have only a small usage. 

 CSD The Commission on Sustainable Development which started in 1995 an initiative 
to help countries with development of a framework for sustainable development so that 
results may be taken into account during decision making process. Overall goal of the 
program was to develop indicators specific for each country which will be used by these 
countries for reporting about sustainable development progress. 

 The United Nations Environment Programme UNEP started in 2000 an initiative to 
develop indicators Human Environment Index (HEI) for the purpose of monitoring 
progress during fulfilling of goals of environmental protection. HEI consists of three main 
parts with a minimal number of variables. It may be used for comparison of environmental 
state among various countries in certain period. 

 ESI - The Environmental Sustainability Index was developed at the Yale University in 
2001 in cooperation with World Economic Forum and the University of Columbia. It has 
one special goal to compare and to order countries with respect to their level of 
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sustainable development. ESI mainly focuses on: identification of areas where national 
environmental results are above or under expected values; policy monitoring in order to 
identify success or failure, comparison of environmental state, identification of the best 
practises, research of mutual interaction between environmental and economical impulses. 
The main drawback is that without sufficient access to quality data it is not possible to 
perform assessment of sustainable development. 

 IDG - International Development Goals which have been formulated and agreed by 
OSN at various international conferences organized in the last ten years. In order to 
achieve sustainable development defined goals describe a need for national strategy 
definition of sustainable development in developing countries by 2005 and to reverse 
current tendencies of non-renewable environmental resources loss both on global and 
national level by 2015. These goals are merged into Millennium Development Goals 
(MDG). 

 In European Union the European Environmental Agency (EEA) plays the key role 
which distributes indicators into two main categories [3]: core set of indicators and other 
indicator. These indicators constitute all indicators monitored within the frame of EU that 
fall within EEA cognizance. EEA distributes these indicators into groups with specific 
activities or impacts of anthropogenic activities on environment e.g.: agriculture, air, 
biodiversity, climatic changes, energy, fishing, soil, transport, waste and water. 

 

3.  Pressure-State-Response Model (PRS) 
In general it is possible to look at indicator assessment and its categorization with the help of 
PRS model [5]. This model has been developed by OECD to organize work on environmental 
policies and reporting within the frame of OECD and to create basic framework for indicators 
division. This model reflects some important aspects having influence on state of environment 
such as; human activities, which pursue pressures on environment and affect its quality and 
amount of natural resources (state); society react to these changes with the help of 
economical, environmental and branch policies and through changes in consciousness and 
behaviour of citizens (social response). [1] 

-
environmental, economical and other problems and their mutual entanglement. By these 
means it provides users with tools for selection and organization of proper indicators for 
public administration and for citizens. 

A big advantage of PSR model is in comparison with other models its easy usability and 
understand ability and also its neutrality. This approach should ensure comprehensive view at 
relationship complexity in ecosystems and in mutual links among environment, economics 
and society. [2] 

 PSR model may be easily adapted with regards to the means of usage in a way that 
emphasize certain feature. An example of such adoption is Driving force  State  
Response (DRS) model, which was formerly used by INCSD for sustainable development 
indicators and also for sector environmental indicators in OECD. Another example is a 
model used by EEA Driving force-Pressure-State-Impact-Response (DPSIR). 
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Figure 1. Model DPSIR [5] 

 Environmental pressures describe pressures of human activities affecting environment 
involving natural resources. Pressures are taken as both side or indirect pressures (human 
activities, trends and prominent environmental information) and direct or primary (natural  
resources usage, emissions, waste material). Indicators based on environmental pressures 
are closely linked to production and consumption and very often describe emissions or 
intensity of natural resource usage with regards to related trends and changes for given 
period. They may be used for description of decoupling state, economical activities 
flowing from environmental pressures or for monitoring of fulfilment of national policies 
and international obligations (e.g. emission reduction etc.) 

 Environmental ratios describe quality of environment and quality and amount of natural 
resources. As such they reflect basic goals of environmental policy. Indicators describe 
ratios in environment and are designed to provide decision makers with comprehensive 
view on current situation (state) and take also into account the development of 
environment in time. Examples of such indicators are: concentration of emission in 
environment,  exceeded or critical levels of pollutants, or exposure of population to certain 
level of pollution or impacts of disturbed environment on health both humans and 
animals, state of ecosystems and natural resources. In praxis such measurements of state 
may be difficult or very expensive. This is the reason why measurements of state are very 
often substituted by measurements of pressures. 

 Social response describes a range where society reacts on environmental problems. It 
reflects particular and entire actions and reaction determined for: 

o Reduction, adaptation or prevention of human caused negative impacts on 
environment 

o Stopping or rectification damages that have already been caused in 
environment 

o Nature resource preservation 
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Examples of such indicators are environmental expenditures, fees and subsidies related to 
environment, market share of products having lower impact on environment, payments related 
to pollution and recycling. 

 

4.   Results 
The goal of first phase was to identify proper economic sectors which will be further analysed 
in following phases of the project [6]. Potentially different requirements for particular 
industry sectors will be necessary to reflect in the phase of categorization. The bearing idea of 
the design is a segmentation and division of problems on the basis of sectors that have unique 

called NACE) 

Each row of the matrix will contain identification of concrete sector using NACE. For all 
these rows a set of attributes will be defined. Each attribute then constitutes concrete 
indicator. On each row (for each sector) a flag will be present expressing relevance of this 
indicator for this industry sector.  This cell may further contain additional information such as 
description of methodology for computation of given indicator or used data and information. 
The depth and the precision of the table should be about three levels according to NACE.  

Table 1. Overview matrix 

NACE Indicator 1 Indicator 2 Indicator 3  
A 01.1 Methodology for 

Indicator 1 
Data for indicator 1 

Methodology for Indicator 
2 
Data for indicator 2 

Does not fit Does not fit 

A 01.2 Methodology for 
Indicator 1 
Data for indicator 1 

Does not fit Methodology for 
Indicator 3 
Data for indicator 3 

Does not fit 

B 02.1 Methodology for 
Indicator 1 
Data for indicator 1 

Methodology for Indicator 
2 
Data for indicator 2 

Does not fit Methodology for 
 

 
xxx     

This essential two-dimensional approach may be further extended and add new dimensions. A 
nice example may be a definition of categories of environment that are relevant for current 
indicator (the indicator provide users with relevant and meaningful information).  The initial 
division may be taken from EEA, OECD or other organization that have in their focus 
indicators. The problem is that these categorizations are very often incompatible. This is the 
reason why the result set should come from merge or combination of existing solutions, [1]. 

Table 2. Overview matrix 

Indicator Category 1 Category 2 Category 3  
Indicator 1 belongs Does not Does not Does not 
Indicator 2 Does not Does not belongs Does not 
Indicator 3 belongs Does not Does not Does not 

xxx  ...  ...  ...  ... 

 
5.   Conclusion 
The presented project has in principle ambitious goal which brings into field of indicators in 
Czech Republic many new aspects and also has a potential to bring completely new views and 
internal organisation. 

Very important aspect of whole project is placing emphasis on completeness of information 
about indicators which flows not only from local requirements but also from European Union 
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(EEA, EUROSTAT) and also international obligations (OECD, UNEP). This is the reason 
why a methodology for assessment of particular indicators and their mutual comparison is 
very important part of the project. 

The main result of the project will be methodology for indicator assessment and also expected 
n this case we will very 

strongly emphasize an economical expensiveness of assessment and further information 
gained from this set should be as compact and complete as possible. 
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SIGNIFICANCE OF SUSTAINABILITY ACCOUNTING  
AND POTENTIAL FOR ITS USE IN CORPORATE PRACTICE 

 

 

Industrial enterprises play a very important role in the process of sustainable development. In 
corporate practice, it is necessary to concentrate on the process of attaining sustainability. 
Thus, in performance of all managerial functions and to assist in decision-making processes, it 
is thus useful to have information on aspects of sustainable development and on the 
performance of the business in relation to sustainable development. Sustainability accounting 
collects, analyzes and provides this information. Thus, it becomes a key instrument in 
management, whose final target will be a corporate sustainability. Sustainability accounting 
provides information, not only for management of the business, but should also satisfy the 
information needs of other stakeholders, who are concerned about the performance of the 
business in relation to sustainable development. It is the purpose of this contribution to 
summarize the targets and importance of sustainability accounting and to define problems that 
must be resolved in relation to further development of this system. The conclusion 
summarizes the basic recommendations for application of sustainability accounting in 
corporate practice.  

 
Sustainability Accounting  Definition and Targets 
Conventional accounting provides financial information about the business; it is concerned 
mainly with the state and movement of property and other assets, debts and other liabilities, 
expenditures and revenues and the economic results of management [9]. Thus, it is basically 
concerned with economic quantities without regard for other aspects (areas) that are most 
frequently connected with the concepts of sustainability and sustainable development. 
Environmental accounting extends the sphere of interest of conventional accounting to 
include the area of the environment. It is concerned with the economic (monetary) aspects of 
the environmental conduct of the enterprise; thus, it provides information on the economic 
performance of the corporation and on its environmental performance in mutual relationships 
[1; 2; 4; 6]. Sustainability accounting was created as a consequence of the need to extend the 
framework of conventional accounting and environmental accounting; it should reflect not 
only economic and environmental, but also social aspects of operation of the business.  

Sustainability accounting is defined as a system that collects, records, processes, analyzes and 
provides information (focused on monetarised data, i.e. financial information) related to the 
environmental and social aspects of operation of the business, in order to improve the 
environmental, social and economic performance of the business [8]. The definition of S. 
Schaltegger and R. Burritt [5] characterizes the information encompassed by sustainability 
accounting in greater detail. Sustainability accounting provides information on: 

1. environmentally and socially induced financial impacts; 

2. environmental and social aspects/impacts of the economic system (e.g. the 
enterprise, production site, etc.); 

3. mutual relationships between environmental, social and economic aspects of a 
business.  

The authors of the definition consider the third category to be the most important. 
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In the framework of sustainability accounting, the greatest emphasis is placed in 
environmental and social aspects and on efficiency and effectiveness. Non-financial 
information that is closely related to sustainable development is also a focus of interest. This 
encompasses environmental and social information, information concerned with the 
relationship between environmental aspects and economic performance and information about 
the relationship between social problems and economic performance. Sustainability 
accounting should be primarily concerned with the future. 

Sustainability accounting should meet the information needs of all important stakeholders. It 
is intended to provide good-quality and relevant information that will be used both by 
management to promote decision-making so that the corporation achieves sustainability, and 
also by other users (owners, creditors, investors, corporate partners, employees, state 
authorities and the surroundings of the enterprise and, as appropriate, the general public), who 
are concerned with this type of information and employ it to support their decision-making 
processes. If corporate sustainability is perceived as a being a result of management efforts in 
relation to the principles of sustainable development, then sustainability accounting must be 
understood as an important instrument in this approach to management. It should provide 
information to support decision-making processes in order to improve the economic, 
environmental and social performance of the enterprise and should provide this information to 
external stakeholders. 

The concept of sustainability accounting is based on the basic knowledge that affected the 
development of accounting systems in the 20th century: the manner of depicting the business 
process must be differentiated according to the user of the accounting information and 
according to the decision-making role for which the accounting information is employed. As a 
consequence, the conventional accounting system of the corporation is divided into two basic 
subsystems: 

 financial accounting  whose main target consists in satisfying the information 
needs of external users (primarily owners, creditors, corporate partners, 
employees, participants in the financial market) that lie outside the evaluated 
entity but are connected to it and its development through future benefits and 
future risks; 

 management accounting  whose target consists in depicting the business process 
from the standpoint of the information requirements of management, i.e. all the 
employees at various levels of the corporate management  the provided 
information is used to support management of the business process.  

In relation to financial accounting, users exert pressure for uniformity of concepts and 
procedures so that the submitted information is comparable. In contrast, management 
accounting is characterized by the fact that there is practically no regulation outside of the 
enterprise. This accounting subsystem is not uniformly defined even in relation to targets, 
content or structure and there is not even a single concept for this subsystem.  

All these requirements constitute criteria for further structuring of sustainability accounting 
into sustainability financial accounting and sustainability management accounting.  
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Sustainability Financial Accounting and Sustainability Management Accounting 
It follows unambiguously from the definition of sustainability accounting that it can become a 
fundamental component of external sustainability reporting [7]. It allows companies to 
demonstrate their responsibility towards the environment and social aspects of operation of 
the business to the general public and other external stakeholders. This is currently a new area 
without fixed rules and standards, with participation by only a few foremost international 
businesses. The interest of external stakeholders in environmental and social financial (and 
non-financial) information is, however, increasing. 

It is the target of sustainability financial accounting to provide external stakeholders with 
information on the financial impacts of the environmental performance of the business and 
how the social aspects of operation of the business affect its economic results. Thus, it is 
primarily concerned with financial information. Under current conditions, the performance of 
a business is also assessed on the basis of information on the approach of the business towards 
the environment and on the social aspects of operation of the corporation (i.e. non-financial 
information). A basic goal of provision of information on non-financial facts (relating to the 
environmental and social performance) lies in provision of comprehensive relevant 
information on corporate activities. This information contributes to improvement of relations 
with the public and other stakeholders and constitutes a starting point for dialogues whose 
importance increases in cases where the individual activities or some managerial decisions 
lead to important environmental and/or social impacts. In the framework of external 
sustainability reporting, financial information (which is primarily part of sustainability 
financial accounting) should also be provided, as well as non-financial information.  

Sustainable accounting is a very important instrument in supporting decision-making 
processes in a business and also in supporting strategic and tactical-operative management of 
a business, under conditions where the concept of sustainable development is becoming a new 
business approach and the business is attempting to implement it in practice. Sustainability 
management accounting should thus be preferentially oriented towards the future and should 
meet the information requirements of management. It extends the sphere of interest of the 
corporate management to encompass environmental and social aspects of operation of the 
business and their financial impacts.   

It is apparent from the above text that sustainability accounting is very closely related to 
sustainability reporting, although these are two different subject areas. Sustainability 
accounting is perceived as a system providing new information and employing accounting 
methods in order to collect and provide high-quality information promoting the process of 
achieving corporate sustainability. Sustainability reporting is concerned with new means of 
communication about corporate sustainability. The combination of sustainability accounting 
and reporting is very important for two reasons: 

 Accounting information has no importance if it is not communicated. Simply 
collecting and recording information does not contribute to the sustainable 
development of a business. 

 Reporting is necessary in order to document the existing state in the business and 
its development towards corporate sustainability. If good information, that is a 
subject of interest of the stakeholders, is not provided, then reporting will not 
fulfil its role. 
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Conclusions and Recommendations 
Sustainability accounting at the corporate level is related to a number of serious problems that 
have not yet been fully resolved and constitute limitations for potential practical 
implementation of the system. These problems include primarily:  

 Uncertainty (lack of clarity, lack of comprehensibility) of the concept sustainable 
development. The terms sustainable development and sustainability mean 
different things for different entities. As these concepts are not perceived 
unambiguously and there is no general agreement on their contents, it is difficult 
to begin to use them actively in practice. For the development of sustainability 
accounting, it is necessary that the criteria of sustainability be stipulated as a basis 
for successful application.    

 The absence of a complex framework for corporate sustainability accounting. In 

create a comprehensive framework into which the system will be incorporated. 
The basic principles of sustainability must be recognized (for more details, see 
[3]).   

 The unresolved mutual relationships between accounting and reporting. In 
connection with sustainability accounting and reporting, the question arises as to 

importance of this aspect should not be underestimated. Sustainability accounting 
will be affected to a greater degree by the needs of management if accounting 

for provision of useless and distorted information.  

 Inadequate integration (interconnection) of the three pillars of sustainable 
development. In the framework of sustainable development, it is not possible to 
perceive the three pillars separately, but rather it is necessary to concentrate on 
their interrelationship. If sustainability accounting is to assist in directing the 
corporate conduct towards sustainability, then it must be concerned primarily with 
the aspect of close integration amongst the economic, environmental and social 
dimensions. 

In conclusion, the following basic recommendations can be provided for the subject of 
implementation of sustainability accounting into corporate practice:   

 The basic relationship between corporate sustainability accounting and sustainable 
development follows from the fact that sustainable development of society cannot 
be achieved in the absence of sustainable development at the level of businesses. 
From this, it unambiguously follows that it is necessary to primarily promote 
sustainability management accounting. 

 Stimulation of an enterprise towards sustainable development is provided 
particularly by economic benefits (cost savings, increased revenues), risk 
minimization, improved business prestige, increased confidence of employees and 
other stakeholders, development of the innovation activities of the business, etc.  

 Every measure that is directed towards corporate sustainability must always be 
assessed and evaluated in relation to all the areas (pillars) of sustainable 
development. 
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 At the corporate level, it is necessary to incorporate the concept of sustainable 
development into the decision-making process at the strategic and tactical-
operative levels. Thus, the principles of sustainable development must become an 
integral part of corporate management. In order for the management to make 
decisions in accordance with the concept of sustainable development, it needs to 
have available the relevant information. This information should be contained in 
the information system of the business, i.e. also in the framework of accounting, 
primarily in the management accounting subsystem. It is not clear which 
information is required for decision-making leading to sustainable development of 
the business. This problem can basically be resolved on the basis of the three 
pillars (areas) of sustainable development, using knowledge on the 
implementation of environmental management accounting. Decision-making will 
be based on both financial and non-financial information (on material and energy 
flows and on social aspects). Sustainability accounting will also include 
information characterizing the economic performance, environmental 
performance and social performance of the business. This will include both 
single-use information and information used regularly (i.e. collected regularly)  
information required to perform strategic and tactical-operative tasks.  

 For further development of the methods and procedures of sustainability 
accounting, it is useful to employ knowledge and experience gained in the 
framework of environmental management accounting. This forms an integral part 
of sustainability accounting.  

 Sustainability accounting (similar to environmental accounting) constitutes an 
instrument for implementation of a new business approach towards business 
practice; this does not constitute an environmental strategy.  

 Implementing sustainability accounting should remain on a voluntary basis.  
Sustainability accounting constitutes a rather broad concept; it encompasses the already-
existing methods of environmental accounting employed in industrial enterprises and also 
social aspects of operating a business. These consist in the instruments of economic, 
environmental and social management, whose importance in the future should consist 
primarily in integration of all three areas of sustainable development. Sustainability 
accounting should contribute to a substantial change in the conduct of business entities.  

 

ACKNOWLEDGEMENTS 
This work was supported by the Ministry of Education, Youth and Sports of the Czech 
Republic under project No. MSM 6046137306. 

 

References: 
1.   EPA (United States Environmental Protection Agency): An Introduction to Environmental 

Accounting As A Business Management Tool: Key Concepts And Terms (EPA 742-R-95-
001). Washington: United States Environmental Protection Agency, Office of Pollution 
Prevention And Toxics (MC 7409), 1995.  

2.   Gray, R: Accounting for the Environment. New York: Markus Weiner Publishing, 1993. 

 ad Labem, 2006. ISBN 80-7044-779-6. 



84 

4.   Schaltegger, S. and Burritt, R.: Contemporary Environmental Accounting. Sheffield: 
Greenleaf Publishing, 2000.   

5.   Schaltegger, S. and Burritt, R.: Corporate Sustainability Accounting. A Catchphrase for 
Compliant Corporations or a Business Decision Support for Sustainability Leaders? In 
Schaltegger, S., Bennett, M. and Burritt, R. (Eds.): Sustainability Accounting and 
Reporting. Dordrecht: Springer, 37-60, 2006. ISBN 1-4020-4079-2. 

6.   Schaltegger, S. et al.: Corporate Environmental Accounting. Chichester: Wiley and Sons, 
1996.  

7.   Schaltegger, S., Bennett, M. and Burritt, R.: Sustainability Accounting and Reporting. An 
Introduction. In Schaltegger, S., Bennett, M. and Burritt, R. (Eds.): Sustainability 
Accounting and Reporting. Dordrecht: Springer, 1-33, 2006. ISBN 1-4020-4079-2.  

8.   Sigma project: The Sigma Guidelines-Toolkit. Sustainability Accounting Guide. London, 
2003.  

9.    
 

Assoc. Prof. , MSc., Ph.D. 
Institute of Chemical Technology, Prague 
Faculty of Chemical Engineering 
Department of Economics and Management of Chemical and Food Industries 

 Dejvice 
Tel.: (+420) 220 443 097 
Fax: (+420) 220 444 311 
E-mail: jaroslava.hyrslova@gmail.com 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



85 

STATE OF ART IN THE FIELD OF ENVIRONMENTAL COMMUNICATION IN 
SLOVAKIA 

Jana Chovancov Roman Chovanec 

 
Abstract 
Environmental reporting is a tool of environmental policy which is used by organizations for 
communication with interested parties and for informing about their environmental 
performance. In the world, this tool 
Slovakia is only used by few organizations. Based on realized investigation, the authors of the 
article analyze present situation in the field of environmental reporting in Slovakia. They are 
focused on identification of the important interested parties and the way of publishing 
environmental information. 
Key words: environment, reporting. 
 
 
Introduction 
Companies that want to succeed on developed international and domestic markets declare the 
quality of their company management by deployment of generally known management 
procedures and corresponding management systems and by possession of appropriate 
certificates and verifications. These ensure desired level, culture and development of the 
organization to business partners and other parties. The strategy of the production and 
consumption processes today is focused mainly on their pro-environmental orientation and 
sustainable development which are unimaginable without the systems of environmental 
management. Success of environmental management is conditional by increasing of 
environmental awareness and development of key elements of the system among which the 
environmental communication belongs. For the environmental communication the term 
environmental reporting was assigned and standardized. 
 
Environmental reporting and reasons for its implementation 
Environmental reporting, in other words providing of environmental messages and 
information, can be practically represented by a simple public statement but also detailed 
investigation of environmental performance of an organization, its policy, procedures and 
further direction. The main goal of every environmental report is communication 
(announcement) of the environmental performance of organization to recipients, to whom it 
may speak. 
Several reasons for which a company should inform about its attitude to environment: 

- environment is a social topic and concerns all companies, 
- company (with whatsoever activity) has environment; so it must reflect it and 

communicate about this topic. 

Consequently, environmental reporting is an important element in company management and 
administration, which, besides increasing the organization trustworthiness and 

nce improvement. 
Within the scope of environmental reporting it is possible to communicate with interested 
parties about environmental performance of the organization. Main advantages resulting from 
are as follows: 
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- better cooperation with local public administration authorities and their control bodies 
(SI )  there are a lot of duties which should be (or must be) announced by the 
organizations or discuss with local authorities. 

- attractiveness for investors  potential investors can easily obtain important 
information about the company profile. 

- increased trust of customers  in most cases (especially in some industrial branches) 
customer prefer business partners who are able to manage the influence of their 
activities, products and services on environment. 

-  neighboring companies are less afraid of 
potential threat. 

 
The ASPEK Project 

voluntary tools for improvement of environmental 
years 2005  2007. The target of this project was to activate an interest to use the voluntary 
tools in the company scope and to provide basic information about the set of the most popular 
voluntary tools of the environmental behavior. The output of this project was a publication 
with the same name. In this publication, selected voluntary tools (suited for small and middle 
size companies) for environmental performance improvement were characterized. In 
September 2007 a questionary to participating members of ASPEK was sent in order to obtain 
the feedback. This questionary consisted of 3 parts: 

- use of management systems and voluntary tools for improvement of environmental 
behavior, 

- environmental reporting, 
- identification of the respondent 

The goal of the questionary  was to obtain a preview about applying the tools in the company 
area, as well as to obtain the basic information needed for further detailed elaboration of 
environmental reporting as a perspective tool of environmental performance improvement. 
About 100 organizations were asked, from which most have system of quality management 
and / or system of environmental management implemented. 25 organizations returned filled-
out questionary (25% return). Partial results of this investigation (focused on the 
environmental reporting) are presented below. 
 
Significance of individual interested parties in environmental reporting 
As many as 66% of respondents are not interested in opinions and need of interested parties in 
the field of environmental information at all. 34% of the respondents are interested in 
opinions of interested parties and also evaluate them as well (even though they do not actively 
search for them). Respondents consider as the most important interested party the clients and 
consumers (29%) and business partners (28%). Next in the order of importance are public 
(19%) and the government (14%). Other interested parties which opinions are considered are 
banks and insurance companies (5%) and academia (5%) (see Figure 1). 

For the purpose of creation the system of environmental communication, information needs of 
interested parties have high importance. Some companies actively search for interests of 
interested parties in the field of environmental information by themselves. On the whole, 19% 
of respondents search for needs of interested parties regularly, annually, mostly by the means 
of meetings with the citizens or community representatives, or they realize investigations of 
citizen opinions. 15% of the respondents realized this form of finding the information needs 
once in last 3 years. 
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Do you consider information needs of interested parties? Which? (mark 
two with the highest importance)

19%

28%
29%

14%

0%

5%

5% 0%
Public

Bussiness partners

Clients, consumers

Government

NGOs

Banks and insurance companies

Academia

Others

 
Figure 1 Importance of interested parties for the needs of environmental reporting  
 
More than a half of them respondents does not monitor the information needs of the interested 
parties though. That means, these companies only fulfill the duties in the field of 
environmental reporting given by the law, or by the involvement in voluntary initiatives 
(EMAS, Responsible Care etc.), so they realize one-way communication without knowing the 
information needs of important interested parties. 
 
Information needs of interested parties 
The scope of the investigation was also the character of information, which are, according to 
the respondents, the most interesting to the interested parties. 6% of the respondents stated, 
that the interested parties are not interested environmental information at all. Resulting from 
the answers of the rest 94% respondents, interested parties are mostly interested in 
information about produced emissions and waste, actions in decreasing of negative impact on 
environment, state of environmental performance of the company, and the level of 
environmental management system implementation. Interested parties do not only show their 
interest in the environmental influence / impact of the company activities, products and 
services, but in the way of management as well  that means, in concrete steps and actions 
which are realized by the company within the context of administration of its environmental 
aspects and environmental performance improvement.  

Which information are interested parties the most interested in?

33%

38%

0%

17%

6% 6%

economic information

environmental performance
information

information of social
problematics

information of sustainable
development of company

others

none

 
Figure 2 Information needs of interested parteis 
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Publishing of environmental information by the means of periodical reports 
17% of respondents do not publish their environmental information by environmental reports. 
From the view of the form, companies use various types of reports (some companies issue 
more types of reports with environmental information). 36% of the respondents include 
environmental information into annual reports issued by the company. Usually they build 
separate chapter in the annual report, or the results of EMS investigation of the company 
management are published. Some companies publish the results of environmental audits, or 
their environmental policy and environmental targets for the specific year. 17% of the 
respondents issue environmental protection report, 19% of them publish environmental 
policy, or quality and safety and health protection policy. 
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Figure 3 Publishing of environmental information by the means of periodical reports 
 
79 % of the respondents issue these reports according to the company management resolution, 
21% is motivated by the requests of the external interested parties. All companies (100%), 
which publish environmental information by periodical issued reports, use their own form or 
scheme. In these reports, particularly the information about environmental aspects and 
influences are presented, e. g. emissions, waste waters, waste, consumed materials and 
energy. 34% of the respondents present information in physical units, 64% use physical and 
also financial units. Reports are mostly in printed form (52%). 35% of the respondents publish 
environmental information on the Internet and 13% release a presentation CD. As many as 
74% of the respondents think that publishing of environmental reports would increase trust of 
the interested parties. 26% of the respondents does not see any influence of the published 
reports on the trustworthiness of the company. 

a) Yes, annual report (according to the book-keeping law); minimal attention is paid to the 
environmental protection approach and to the social problems 

b) Yes, annual report (according to the book-keeping law); relevant attention is paid to the 
environmental protection approach and to the social problems 

c) Yes, environmental protection report (environmental report) 
d) Yes, environmental statement according to EMAS  
e) Yes, environmental policy, or quality and safety and health protection policy  
f) Yes, environmental protection report, health and safety (HSE report) 
g) Yes, sustainable development report (environmental protection, economical and social 

information) 
h)  
i) No 
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Conclusion 
As for environmental performance, existing tools are being improved and new tools are being 
developed constantly. Based on the knowledge and experience from application of formalized 
less formal voluntary tools, these tools are being modified and revised. In this connection, 
external communication of a company with its environment (environmental reporting) goes 
through dynamical changes. 

Realized investigation showed the following facts: 

- Environmental Management System belong among often used voluntary tools for 
environmental performance improvement. 

- Companies realize the need to inform the interested parties about the management of 
their environmental aspects and impacts. 

- Business partner, clients and consumers are considered as the most important 
interested party. 

- Most of the respondents do not search for information needs in the field of the 
environmental information of the interested parties. 

- 
reports. The most used form are environmental reports, or environmental information 
included within the annual report. HSE reports, sustainable development reports or 
environmental statement according to EMAS are a very seldom way of publishing 
environmental information. 

- All companies build their environmental reports according to their own form or 
scheme. Regarding to this, the need of standardization of the environmental report 
structure arises. This would increase the efficiency of environmental communication a 
enable comparison of environmental performance among companies within time 
periods and within particular industry branches as well. 

 
It can be expected, environmental communication will develop to a standard part of business 
activity in the future and companies will have to improve the process of environmental 
communication and suit to the needs of interested parties.  
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ECONOMETRY MODELING FOR ENVIRONMENTAL MANAGEMENT 

 

 
Introduction 
The positions of medium-sized and small companies play an important role in every advanced 
economy. 
environmental viewpoints, their costs and investments is receiving increased attention 
particularly from the perspective of the long-term scope and economic evaluation of a 

 It is gratifying that, particularly in the post-revolution period, 
mechanisms of values related to direct production by companies and their impact on 
environmental protection are also being evaluated, monitored and developed with increasing 
frequency under the conditions of the economic environment of the Czech Republic. Indeed, 
general comparison is difficult as setting strict harmonized criteria for various types of 
environmental projects is complex and often ambiguous. Thus, protection of and care for the 
environment, and the closely related environmental costs, are increasingly involved and affect 
decision-making of the management and strategies of companies. Innovation of a wide range 
of socio-economic activities in the post-revolutionary transformation of the Czech Republic 
thus reflects the current trends and is undoubtedly a condition sine qua non for fully-fledged 
development of the Czech Republic and its potential inclusion amongst countries with 
international respect. A marked influence on the development of the quality of society 
increasingly reflects those trends and flexibility of activities that are connected with 
environmental policy over time. The position of a manager currently requires an individual 
who is also capable of operative action, of qualified decision-making and of resolving 
complex situations with respect to the environment. Consumers are becoming increasingly 
motivated to prefer environmentally sound products and services, on the basis of production, 
use or handling or disposal.  

Particularly in small and medium-sized companies, the position of manager is often held by a 
person who is himself undergoing development, accepting new facts and obtaining his first 
experience. Nevertheless, decisions of the thus-involved internal employer  manager of the 
company  are usually more meaningful and precise, particularly when deciding on the supply 
or capital allocations, time schedule and estimate of the production potential of the company. 

are mostly interdisciplinary in nature. Serious capabilities in the area of quantitative methods, 
connected with deployment of suitable ICT means, can provide a substantial benefit in this 
respect. However, implementation of ICT means must be rational; they cannot be deployed in 
areas where human resources are predominant. 
 

Corporate issue 
This material refers to a real situation in a small family enterprise whose owner, who also acts 
as its manager, has been forced by circumstances to implement changes related to his business 
activities and to consider the consequences following from a change in the costs expended for 
environmental purposes. To begin with, it should be noted that, in order to prevent 
identification of the company (at the request of the company owner), only general facts will 
be presented (general terminology); however, quantifiable values are based on the actual 
empirically ascertained values in the company (although multiplied by a fixed coefficient).  
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The activities of the company are encumbered by outputs that have the character of negative 
externalities related to noise and management of waste originating in production and 
dispatching. Given the fact that the company owner dealt with these aspects from time to time 
and classified the costs related to them as transaction costs proportionate to production, he 
incorporated environmental costs in the overall variable costs of the company or classified 
them as extraordinary costs. As the thus-incurred expenditures have a repeated and long-term 
character in his well-developing and currently already established business and, in their 
consequence, cause not only a quantitative, but also a qualitative impact on the owner of the 
company, they affect his business activities. He resolved that, through a change in technology, 

-
modifying the proportion of the overall variable and overall fixed costs of the company. As a 
small company is involved, even though it has been operating for a number of years, and as 
the change in measures that is, in a certain sense, technological in nature, constitutes an 
important and at least medium-term investment for the company and its strategy, the owner 
was interested in ascertaining its impact on the profits of the company over time. He opted for 
a comprehensible analysis of the state of affairs in its variants. 

 

conclusions 
The situation is modeled through a simple, but illustrative, micro-economic scheme, which 
uses quantitative methods that, together with a suitable computer system, provide for clearer 
envisioning of the situation and facilitate the mapping of its development at the level of 
managerial decision-making. The modeling uses the widespread Maple computer system, 
which is a product of the Canadian company Maplesoft Inc. (http://www.maplesoft.com), or 
(http://www.maplesoft.cz). The Maple system brings a marked user benefit in that it provides, 
not only a very user friendly and available working environment, but also a number of 
applications supporting, inter alia, professional communication in a great many fields 
(http://www.maplesoft.com/applications/). 

 The aspect of modeling demand is always of primary importance. A detailed survey has been 
carried out in the company, including evaluation of the demand for the given product of the 

in the form that is usual in the economic literature, i.e. quantity Q as an independent variable 
and price P as a dependent variable, where the division and the number of intervals of the 
independent variable were selected so that the situation would be comprehensible both 
generally and for a manger who is not a mathematician, while rationally corresponding to the 
realistic possibilities of the company. Cubic spline was also chosen in order to ensure a closer 
link with the dependence of endogenous quantities while concentrating in more detail on its 
individual intervals.  

 Demand model 
 

 P = spline([ 2, 3, 4, 5],        
[ 25, 13, 9, 4], Q, Cubic); 
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 Graphic demand model 

 
Let us specify the selection and designation of individual DE1, DE2, DE3 in 

meaningful intervals of the spline from the viewpoint of a realistic price strategy of the 
company for subsequent evaluations:  

 
 DE1:=proc(Q) (179/5+(61/5)*Q-(66/5)*Q^2+(11/5)*Q^3,Q)end; 
 DE2:=proc(Q) 881/5-(641/5)*Q+(168/5)*Q^2-3*Q^3 end; 
 DE3:=proc(Q) -67+271/5*Q-12*Q^2+4/5*Q^3 end; 

 

Let us note: Cubic spline 
o is a suitable model for analysis of dependences of economic quantities and 

interpretation of economic phenomena. The numerical viewpoint in manual 
determination of the spline plays an unfavorable role. However, Maple 
contains an algorithm for determining the spline and, therefore, it is not 
necessary to derive general formulas by evaluating the necessary conditions. 
However, it is necessary to understand the general principles; 

o involves interpolation of the dependence of the parts through a third degree 
polynomial maintaining certain properties: the graph of the function goes 
through all the prescribed nodes; the precondition of continuity, together with 
the first and second derivatives, ensures adequate fluency of the 
interconnection of the individual parts of the spline in the nodes in the 
monitored field (delimited by the nodes); in each interval consisting in 
neighbouring nodes, the spline is identical with a certain 3rd degree 
polynomial.  

Model of supply S 
 S:=proc(Q) 7.3+(6.1)*Q end; 

 

Balance from the viewpoint of demand and supply (price and quantity), both 
graphically and numerically 

 
 plot({DE(Q), S(Q)},Q=2..4); 
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Models of demand and supply (balance price and quantity) 

 
 solve(DE1(Q)=S(Q),Q); 

o Error, (in solve) invalid arguments 
 solve(DE2(Q)=S(Q),Q); 

o  
 solve(DE3(Q)=S(Q),Q); 

o  
 S(2.346836946);  

 
 DE2(2.346836946);  

 

Solution of three simple equations clearly provides the sole meaningful realistic balance value 
of the price 21.61570537, corresponding to the balance quantity of 2.346836946 within the 

3;4   interval (see the part of spline DE2), as follows from the calculation and graphic 
outputs of Maple. 

 Model of the total revenues (TR) and models of total costs (TC) and (TC1) 
Based on the model of demand, the model of total revenues was expressed in the usual 
manner, TR(Q) = Q DE(Q), where DE(Q) designates the demand model corresponding to the 
set cubic spline. 

 TR:=proc(Q) Q*DE(Q)end; 
 

The financial statements of the company were also used to model total costs TC as a sum of 
overall fixed costs (independent of production Q) and overall variable costs (as a quadratic 
dependence on production Q).  As stated above, the owner originally dealt with the costs of 

elated to the protection of and care for the 
environment by continuous incorporation in the costs proportionate to production, i.e. the total 
variable costs or extraordinary costs of the company. The new strategy employed by the 
owner involves a fundamental change, consisting in a long-term investment, which was 
reflected in the total costs (let us designate their new version as TC1) in the ratio of overall 
fixed costs and overall variable costs as follows:  

originally 
 TC:=proc(Q) 8.60 + 7.2*Q + 0.2*Q^2 end; 

newly 
 TC1:=proc(Q) 12.60 + 4.2*Q + 0.2*Q^2 end;  
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The following figure, which contains a model of functions of the total revenues (TR) (cubic 
spline) and the original and new functions of total costs TC and TC1, allows for easy 
evaluation of various pieces of information decisive for corporate management, such as 
production range, where the company shows a profit (i.e. curve TR is above curve TC); a 
simple mathematic procedure allows for determining the level of production maximizing 

profit and its amount, and evaluating the flexibility of demand E (i. e. 
dP
dQ

Q
PE ), if 

appropriate. 
this material, we will not further pursue these considerations; however, it should be 
emphasized that the issue of and discussion of the flexibility of demand in individual intervals 
determined by the individual descriptions of the cubic spline would be interesting from the 
viewpoint of intentional increasing or decreasing the income, even though it would be 
difficult to calculate. Indeed, the flexibility of demand is a function of the price P and, 
therefore, it must be expressed and discussed on the basis of the partial prescriptions for the 
cubic spline. The use of the Maple system greatly increases the speed of the calculation 
procedures and allows their clear graphic visualisation.15 

 plot({TC(Q),TC1(Q), TR(Q)},Q=0..6); 

 

 
 

Figure 3: Models of total costs, both originally and newly; total revenues 
The values of the above-mentioned quantities TR, TC and TC1 were determined for the 
balanced situation, with subsequent calculation of the values of anticipated profit PR and PR1, 
i.e. for the original and new situation, whereby relatively favorable hypothetic variants were 
obtained, as the new investment increasing the total fixed costs and decreasing the total 
variable costs while maintaining balance results in an increase in profits: 

 TC(2.346836946);       
 TC1(2.346836946);       
 TR(2.346836946);       

 
Originally  profits in case of a balanced situation: 
                                                 

15 For illustration, in conclusion, we will describe how Maple resolves in general the issue of seeking 
the inverse function (without limitation of the interval) to the prescription of the function DE2. 

 



96 

 PR:=TR(2.346836946)-TC(2.346836946);   

 

Newly  profits in case of a balanced situation: 
 PR1:=TR(2.346836946)-TC1(2.346836946);   

The actual empirical values ascertained in the company during the monitored and comparable 
eight periods of the original and new situations can be used to model the functions of profit 
PR (originally) and PR1 (newly) through the least squares method: 

 with(stats);  
 
Original model of profit PR: 
 

 Tvalues:=[1.,2.,3.,4.,5.,6.,7.,8.,9.]; 
   PRvalues:=[16.60,21.0,20.0,21.6,10.8, 28.7,25.6,10.8,  
   22.7]; 

 eq_fit:= fit[leastsquare[[T, PR], PR =     
  c*T^3+d*T^2+e*T+f,{c,d,e,f}]]([Tvalues, PRvalues]); 

 
 PR:=proc(T) 0.1691919192e-1*T^3- 

       .3759740260*T^2+2.492821068*T+15.39047619 end; 
 

New model of profit PR: 

 Tvalues:=[1.,2.,3.,4.,5.,6.,7.,8.,9.]; 
   PR1values:=[12.60,20.0,18.00,23.6,19.8, 31.7,23.6,17.8,   
   21.7]; 

 eq_fit:= fit[leastsquare[[T, PR1], PR1 =  
   m*T^3+n*T^2+o*T+p, {m,n,o,p}]]([Tvalues, PR1values]); 

 

 PR1:=proc(T) -0.2441077441e-2*T^3- 
          .4437950938*T^2+5.468169793*T+8.239682540 end; 

 

Visualisation of both models of profit PR and PR1: 
 plot({PR(T),PR1(T)},T=0..9); 

 
 

Figure 4: Original and new model of profit 
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Evaluation of both models of profit PR and PR1 visually and through calculation: 
On the basis of visual evaluation and the following calculations, it can be stated that: 

 during the first two periods (not complete), the profit pursuant to the original model 
would exceed the new model of profit (mathematically, the difference corresponds to 
the area of the body between the relevant curves in the left-hand part of the figure and 
Maple used a certain integral for the calculation) that was already used by the 
company  therefore, the difference value of the profit equals:  3.473637162, where 
the total profit for all eight periods would equal 159.3477633 

 however, in further periods, the new model prevailed over the original model 
(according to analogical visual evaluation and mathematical calculation); therefore, 
the difference value of the profit equals: +17.07248276, where the total profit for all 
eight periods equals 172.9466089. 

    
Calculations pertaining to the previous evaluation: 
 
Final analysis of the situation 
Although the company made a long-term investment relating to technological changes 

medium-term issue of negative externalities, according to a prognostic hypothesis, the 
profitability of the company attained higher values. However, according to the actual data, the 
actual profit after a change in the proportions of the total costs in the monitored two time 
periods (not complete) was lower; the total revenues of the company were affected by a 
change in the market price of the product as a consequence of natural market mechanisms. In 
the remaining periods, the new conditions in the company led to a higher profit (although, in 
the mathematical model, the last value was hypothetically predicted  unfavorably due to 
failure to revaluate managerial decisions) by a total of 13.59884560 compared to the original 
model of profit and the original conditions in the company.  

 

Conclusion 
At the present time, production and economic social activity do not reflect only satisfaction of 
human needs; developed economies also include other important attributes with 
comprehensive impact on humans and their communities as a whole. In recent years, the 
conscientious return to nature, the environment, its protection and care form the behavior of 
economic entities, not only in time, but particularly with respect to the future. In the economic 
sphere, these facts permeate through a broad range of fields, from major companies, to 
medium-sized or small family businesses.    

 

Note 
Promised search for an inverse function (without limitation of the interval) to the prescription 
of the function DE2. 
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 Q2:=solve (P=881/5-(641/5)*Q+(168/5)*Q^2-3*Q^3,Q);
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MACRO LEVEL OF REPORTING OBLIGATIONS FULFILLMENT CROSSING-
OVER DIRECTIVES OF EU 

 
 
 
1. Legal context of reporting 
      With respect to Slovak Republic accession to EU, some obligations on giving information 
and reports to EC arised for Slovakia, in accordance with requirements as defined in 
legislative rules of EU. Accession of Slovakia to EU and transposition and implementation of 
legislative rules of EU led into the requirement to submit reports on its implementation 
(reporting).  

The aims of environmental reporting are: 

 control of correspondence between national legislation of Member State and 
EU legislative regulations, 

 assessment of Member State environmental policy effectiveness, 
 assessment of the status and changes of environment components and development of 

problems arised in environment. 
 tool used by EC to control and 

assess the status and extent of EU legislation implementation on national level of each 
Member State. 

   
2. Forms of reporting    
EU requirements on information providing by Member States are specified in two forms, 
namely 1) by way of information submitted on base of Council Directive 91/692/EEC 
standardizing and rationalizing reports on the implementation of certain Directives relating to 
the environment, and 2) by way of information submitted on base of other legal acts in which 
requirements on information are specified concretelly. 

In accordance with obligations following from Council Directive 91/692/EEC, it is concerned 
of periodical informing using prescribed forms of report or questionnaire, mainly 2 or 3-
yearly periodicity of those information submission is given . 

In accordance with obligation to submit information according to other legal acts it is 
concerned of specific procedures, since a huge volume of legal acts defines also a huge 
volume requirements on information having various character. It is concerned of information 
submitted by Member States which are related to 1) the transposition of certain EU legal act 
into national  legislation, 2) the programmes, provisions, action plans etc. adopted on national 
level to provide fulfillment of certain EU legal act, realisation of provisions, status of 
environment components and areas by specified indicators (periodical reporting obligation  
report on Directive implementation), 3) the information needed to be submitted in case of 
concrete situation occurrence under definition in relevant articles in EU legal acts (short and 
non-periodical reporting obligation). 

  
3. Providing of reporting obligations fulfillment in the environment province 
Slovak Environmental Agency (SEA) was authorized by Ministry of Environment of Slovak 
Republic (MoE SR) to provide co-ordination activities for fulfilling reporting obligations in 



100 

environment province within the extent of EU legal acts as stated in EUR-LEX chapter 
15.10.10 Environment. In this respect SEA provides (SA  2004): 

 permanent updating of the review of reporting requirements on the part of EC, 
 identification of the required data availability, 
 analysis of requirements on reporting obligations providing and creation of proposals 

on providing of those obligations, 
 co-ordination of contributions of relevant institutions in elaborating of documents 

needed for particular assessment reports on behalf of Slovak Republic, 
 finalization of assessment reports, ensuring of reports approval and submission reports 

to EC, 
 ensuring the membership in relevant working groups and committees operating under 

EC in area of environment reporting. 

The procedure of ensuring the fulfillment of reporting obligations was approved in 

September 2004 as the Resolution of Minister of Environment Operative Committee.  

 
Fig. 1 The mechanism of co-ordination of environment reporting process in Slovak Republic 
(G , 2007) 
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In the process of fulfilling reporting obligations in environment province, MoE SR, SEA and 
other relevant organizations are active. SEA performs as co-ordinator of the process and often 
acts as author of some reports.  

On elaboration of documents needed for preparing reports or reports proposals, relevant 
departments of MoE SR participate, or other ministries (agriculture, health), as well as special 
organizations of environment province and other provinces, mainly Slovak 
Hydrometeorological Institute, Water Research Institute, Institute of Public Health of Slovak 
Republic, Statistical Office of Slovak Republic. Authors of reports address requests on data 
also to other specialized organizations having data needed available.  

Approval of report is being mainly given by relevant department/section of MoE SR, 
respectively of other ministry. 

The responsibility for co-ordination of the whole process is given, based on authorization by 
MoE SR, to Slovak Environmental Agency, which is responsible for: 

- co-ordination of the process, 
- elaborating and updating reporting requirements, 
- identification of availability of data needed, 
- proposing and realization of procedure on ensuring information required, 
- meeting deadlines on submitting reports, 
- co-ordination of all organizations participating in fulfilling of reporting obligations 

within environment province, 
- co-ordination and elaborating of the final version of report required within other 

provinces (except environment), 
- submitting reports to EC, 
- central evidence of reports submitted, 
- elaboration of reports according to the requests on elaborating. 
  

4. Reporting co-ordination process 
 SEA, in elaboration of reports, uses data from its own information systems which are 
building within the plan given by MoE SR. Information systems, like for example Information 
System on IPPC, Information System on Major Industrial Accidents, Information System on 
Reporting, are being building by SEA having in mind to fulfill its own tasks related to 
reporting. Data not available for SEA are given by specialized organizations of environment 
province. Data flows are directed from those organizations to the co-ordination unit at SEA. 

In SEA, ensuring of reporting process is guaranteed by Department of EU Issues at Centre of 
Environmentalistics Development, which also co-ordinates other units at SEA, e.g. Centre of 
Waste Management and Basel Convention participates on elaboration of base documents for 
waste sector report. Department of Environment Care at Centre of Environmentalistics 
Development elaborates and provides reports within issues like IPPC, EPER, Seveso, 
environmental loads.  

Working units mentioned above are carrying out a specific task in the area of reporting, since 
more than in co-ordinative works they participate in reports elaboration itself, made from data 
collected, verified and assessed. In case of reporting related to IPPC and EPER issues, 
Seveso, environmental loads and waste, working out the reports is the result of work of SEA 
experts, who at the same time co-ordinate also approval process at MoE SR and submission of 
reports to EC. Specialized units mentioned are connected with all information and processes 
which are active within such area, SEA experts are often also representatives of Slovakia 
within certain environment issues/topics in EC, OECD, EEA, JRC.  
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Network of experts and contact persons, as it was build on detail and to a nicety for particular 
reporting issues whether at levels of Directives, Decisions or other EU legal acts, or crossing-
over issues, such network linked by SEA co-ordinators is the ensurance of availability of data 
on high quality and reports made of them. 

 
5. The review of reports on particular issues submitted from entering SR into EU 
 
Air protection, emissions to atmosphere: 

- 2004: 11 reports 
- 2005: 19 reports 
- 2006: 22 reports 
- 2007: 24 reports 
- 2008: 1 report 

 
Prepared by:  SHMI, MoE SR, SEA, Ministry of Transport, Post and Telecom. of SR 
Co-ordinator:   SEA 
Approved by:   MoE SR 
 
Water protection and water supply: 

- 2004: 3 reports 
- 2005: 7 reports 
- 2006: 3 reports 
- 2007: 5 reports 
- 2008: 1 report 

 
Prepared by:  SHMI, WRI, Public Health Institute of SR, MoE SR 
Co-ordinators:  SEA, MoE SR 
Approved by:   MoE SR, Ministry of Health of SR 
 
Waste management: 

- 2004: 3 reports 
- 2005: 4 reports 
- 2006: 7 reports 
- 2007: 5 reports 
- 2008: - 

 
Prepared by:  SEA, MoE SR, Ministry of Agriculture of SR, Statistical Office of SR, 

WRI 
Co-ordinators:  SEA, MoE SR 
Approved by:   MoE SR 
 
(information source www.sazp.sk/public) 
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6. Conclusion 
SEA, being co-ordinator of reporting, comes in useful also in other areas of Chapter 15.10.10 
Environment, e.g. in area of noise and chemical substances and genetically modified 
organizms, in which preparation and approval of such reports are specialized organizations of 
health province and of Ministry of Health of Slovak Republic. 

All reports and information submitted to EC are released in Central Data Repository (CDR), 
which is a part of Information System REPORTNET operated by European Environment 
Agency. 

 
Review of abbreviations used: 
 
IPPC  Integrated Pollution Prevention and Control 
MoE SR  Ministry of Environment of Slovak Republic 
SEA  Slovak Environmental Agency 
SHMI  Slovak Hydrometeorological Institute 
WRI  Water Research Institute 
 
Literature: 
  
1.   G , R., 2007

o Smernici o 
2007.  

  poradu ministra 
 

3.   http://www.sazp.sk/public/index/go.php?id=1674 
 
 
Ing. , PhD.  
Slovak Environmental Agency 
Centre of Environmentalistics Development in Banska Bystrica 
Environment Care Department  IPPC Unit 
Tajovskeho 28, 975 90 Ba  
Slovak Republic 
tel. +421 48 4374 161 
fax +421 48 4132 160 
e-mail: blanka.kapustova@sazp.sk 
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HOW WE CAN ACT ECOLOGICALLY IN THE BRANCH OF OFFICE 
TECHNOLOGIES SALE 

Company KAST, spol. s r.o. 

Company KAST, spol. s r.o. is one of the leading Czech providers of office technologies, 
equipment and consumables. It offers products of various producers and not only one kind as 
other similar companies. We closely cooperate with providers of different top mark of good 
quality and last but not least -   environment friendly products. Regarding this standard, our 
focus on these products constitutes point of view on our market. 

Company running is managed according to rules of quality management ISO 9001 and 
environmental management ISO 14001 with both certificates. It goes without saying, that we 
do waste separation, maximum secondary raw utilization, and waste minimization. The waste, 
which comes from maintenance service, is disposed ecologically. Our employees are managed 
to be environment friendly. 

Focus on the products, that are environment friendly is obvious in many ways. 

1) KAST, spol. s r.o. is an exclusive distributor of HSM shredders. This producer is coming 
with new range of shredders designed according to the principle of EMCS. These 
machines have automatic switching off in the fixed period after the last shredding. This 
causes relatively small saving of the control panel energy consumption, but regarding the 
machine operating life, it is expressive power saving (a few kWh/year). It also means 
considerable economic advantage and at least environmental protection.  Annually 
hundreds of these shredders are sold on our market and real operating life of the machine 
is about 10 years. It means that new models of HSM shredders help to cut down 
production of greenhouse gas.  

2) HSM producer makes central shredders, which are installed in places, where the paper 
waste from big producers is collected, shredded and simply taken away to paper collection 
centre. The waste could be compressed. 

3) KAST Company is important dealer of remanufacturing toner and ink cartridges of 
prestigious marks. These products are made ecologically. All parts, which are possible to 
use again are kept. For example plastic body of cartridge, tooth wheels, metal pieces, etc.  

4) Company KAST is authorized distributor of the biggest world-wide producer of 
aftermarket consumables and spare parts for office technologies KATUN. The parts, 
which are not worn-down, are used at the most. For example savings in the case of OPC 
Drum changing decreases production of waste in denary percents in comparison with 
whole OPC drum unit changing.   

5) Company KAST is seller of rebuild copy machines. It purchases older machines and after 
simple rebuilding  changing of the most mugged parts; it is sold to another user. It is 
again minimization of waste and maximization of machine using. If the machines were 
not rebuilt, it would be necessary to liquidate the machine and made still new ones.  

Shown examples illustrate, that the company engaged in office technologies, equipment and 
accessories could share the protection of environment. 

It shows that in the branch of office equipment sale and service there is necessary to be 
interested in questions of environment. The principle to behave ECO (ECO-LOGICALLY 
and it also means ECO-NOMICALLY) is becoming stronger. It is the only way to reach the 
stable position on the Czech market. The aim of company management is discovery of 
another possibility for environment protection. 

Company KAST, spol. s r.o.   (www.kast.cz  ; e-mail:kast@kast.cz) 
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INFORMATION REPORTING ABOUT SEGMENTS IN CONDITIONS OF CZECH 
ENTREPRENEURIAL COMPANIES #   

     
 

 

Abstract 
The providing of segment information for external users is regulated according to 
international accounting standard IAS 14  Segment reporting. Entrepreneurial companies of 
the strategical importance with securities, which are commerced on the capital market, have 
the duty of information reporting about segments by IAS 14. But segment information 
reporting is useful even for middle and smaller entrepreneurial companies with the wider 
assortment of outputs and with the geographical location of assets and customers. The 
determination of significant segments and the using of the management information system 
are by the supposition of the providing of accounting information about segments. The setting 
of business and geographical segments, for which information are presented separately, is in 
the competence of the top management. Segment information are used for strategical decision 
making of owners and managers in the performance management of the entrepreneurial 
company.    

 
Introduction 
The providing of information by segments to the management of the entrepreneurial company 
(firm) supposes the preparing of decision-making problems so that required information 
helped to their solution, i. e. both from the view point of the content of information (costs, 
revenues, the result criterion of the profit or loss, assets, liabilities and other items) and also 
from the view point of the management level (for the management of large economical units 
for example divisions, for the management of the entrepreneurial company as a whole, for the 
managerial management).     

There is often the opened question in discussions with the practice, if information about the 
entrepreneurial company in the classification by geographical or business segments are or are 
not much more or even entirely only internal information for the management and decision 
making of the entrepreneurial company both in the long-term horizon, what relates to the 
strategy of the accounting unit, so from the shorter-term view point, if for example the using 
of the present capacity is judged.  
 
Information reporting about segments 
The publishing of information about segments is based on the determination of three levels of 
entrepreneurial companies accordance with the extension. The specific manner of the leading 
of financial accounting and financial statements is own to entrepreneurial companies in 
consideration of information needs of external users of financial statements. The structure of 
entrepreneurial companies is supported in the European measurement since year 1996. The 
Czech Republi
companies carefully.  

_______________________ 
 

  This paper was prepared in the framework of research plan Development of Accounting and Financial 
Theory and its Application in Practice from Interdisciplinary Point of View (registered number MSM 
6138439903). 
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So called three dimensional accounting framework limits differences of particular levels of 
entrepreneurial companies as to the extension and the signification, but simultaneously 
supposes and requires the easy permeability among these levels what is concerned of the 
transition of the concrete entrepreneurial company and its information to the higher or lower 
level. 

Entrepreneurial companies of the strategical importance with the great number of emploees 
are in the first level, for which is important the protection of the public interest, i. e. great state 
and private entrepreneurial companies, banks and financial institutions and so on; 
corporations from this group are quoted on the stock market. The using of International 
Accounting Standards / International Financial Reporting Standards in the full extent is 
supposed with this group of entrepreneurial companies. Users of information from financial 
statements are banks, business partners, emploees and other participants of the capital market.  

Entrepreneurial companies of the middle extension with more emploees belong to the second 
level, where the public interest is not by the priority, where however owners are not 
simultaneously managers of e
information for the pursuing of their transactions and for the control of credits. The using of 
simplified International Accounting Standards / International Financial Reporting Standards is 
asked in this group of entrepreneurial companies. It is possible the facultative using in the full 
extent. Users of financial statements are banks, suppliers, customers, emploees and so on. The 
loading of accounting and the presentation of financial statements are less difficult for 
accounting units the same way as the preparing of accounting workers.  

The third level includes small entrepreneurial companies with some employee and the simple 
object of business, where owners exist as managers. Entrepreneurial companies of this group 
could lead the simplified double entry accounting on the accrual basis without the antagonism 
with basic policies of International Accounting Standards / International Financial Reporting 
Standards. Financial statements serve mainly to managers, creditors, financial offices and so 
on.   

Requirements of external users on information by segments ensue from mentioned structure 
of entrepreneurial companies.  

The obligatory segment reporting in accordance with international accounting standard IAS 14 
 Segment reporting is accepted by entrepreneurial companies of the first group. The content 

IAS 14 is oriented on the understanding of conceptions and the determination of policies, by 
which segment reporting could be managed for external users. The scope IAS 14 is limited for 
great entrepreneurial companies as obligatory (from the view point of the line of products and 
services or the territory), for such companies, whose securities are publicly traded. This 

 of all Czech entrepreneurial companies. 

Entrepreneurial companies of the second level publish accounting information in accordance 
with actual legislative prescripts and the most significant international accounting standards; 
from approximately 45 international accounting standards is chosen 15 accounting standards, 
but IAS 14  Segment reporting is not in the short choice of standards. 

The second and third group of entrepreneurial companies  IAS 14 obligatorily 
with reporting of accounting information by segments. 

It was said, that only chosen corporations with the extensive activity (with their securities is 
commerced on the capital market, firstly on the foreign market) have the duty to report 
information about segments by IAS 14. Users of financial statements of these great 
entrepreneurial companies are present and potential investors, creditors and so on, which use 
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segment information to the better appreciation of the potential of the fruitfulness and risks of 
the researched company. 

  
It is not verified yet, if segment information presented by the entrepreneurial company are 
reliable information resource for the external user, if the entrepreneurial company publishes 
really valuable information or considers segment information for secret information and has 
the tend in the obligatory publishing.   

By the reason of the certain unwillingness of the entrepreneurial company to present to 
external users secret information about segments can be the opinion, that the diversification of 
the entrepreneurial company is the result of the strategy, which points to the optimal 
performance of the entrepreneurial company (for example the support of provisionally 
inefficient innovated segments from results of prosperous segments) and that momental short-

-time development of the entrepreneurial company. 

The segment setting is (even by IAS 14) in the competence of managers, who determine their 
delimitation and with it interrelated reporting of segment information with the risk, that only 
such information will be presented, which are allowable and desirable from the view of the 
entrepreneurial company, i. e. the detailed structure of obligatorily reported segments created 
for intradepartmental purposes or less detailed structure of obligatorily reported segments for 
the publishing of accounting information.  

Accounting information reporting of middle and smaller entrepreneurial companies in the 
Czech Republic is regulated by law prescripts. Today segment reporting is included in the 
Public notice for entrepreneurs 500/2002 of the collection of laws. It is noted in paragraph 39, 

unit distributes revenues from the sale of goods, products and services both accordance with 
types of the activity and the geographical location of markets in the case, that these types and 
markets from the point view of the organization of the sale of goods, products and the 
delivering of services from the ordinary activity different from each other in the considerable 

company as a whole and the point view of segments is not taken into account in prescribed 
forms. 

Requirements of Czech legislative prescripts for accounting information reporting by 
segments for external users are only general requirements against to detailed segment 
information used for internal users. They concern only sales, no other segment information, 
namely for types of activities, which are not specified more, and by the geogrephical location 
of markets without on the geographical location of assets. Nevertheless requirements of IAS 
14 in detail objectively and quantitatively limit business and geographical segments, demand 
many exactly and in detail defined information. The rational development of financial 

and accept internationally recognized accesses and procedures.  

However the real idea is, if external user of accounting information from published financial 
statements reads segment contexts so that to adjusted future possibillities of the 
entrepreneurial company right. And also, if the accounting unit wants so that it was evidently, 

use information by following way: 

 to get on the provisionally freed market, 
 to begin to modernize in the existing line and to take the competitive jump to accounting 

unit, 
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Some entrepreneurial companies try to satisfy requirements IAS 14 in the area of the external 
information reporting about segments, but mostly in such measure so as to offered minimum 
obligatorily required information and gave to the competition no other applicable information. 
The using of the suitable manner of the allocation of common items on reported segments is 
not possible to objectify. 

Internal needs of entrepreneurial companies to use for the management segment information 
have no common characteristics with official accounting requirements of former centrally 
managed economics, when two ideas were determined: the observance of obligatory detailed 
structure of the intradepartmental accounting by accounting prescripts and the duty to book 
about costs in the framework of jointly qualified branches and lines in accordance with 
particular activities. The fundamental diference consists in it, that the present determination of 
segments as lines of the activity or territory is individualized by entrepreneurial companies in 

of management of the accounting unit. The preceptive classification of that time of 
economical companies (especially of state enterprises) by branches and lines of statewide 

answer to needs of the performance management of today  
entrepreneurial company. 

 
Conclusion 
 
        Information about segments would be reported with entrepreneurial companies of the 
strategical importance according to standard IAS 14  Segment reporting for separated kinds 
of produced or realized products or delivered services on the various territory in consideration 
of usefulness of these information for the long-term decision making of owners (investors) 
and managers and for the performance management in relation to risks and the fruitfulness of 
the entrepreneurial company.  
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CENIA  CZECH ENVIRONMENTAL INFORMATION AGENCY 

 

CENIA, Czech Environmental Information Agency was established on 1st April 2005. Its 
predecessors were the Computational and Experimental Laboratory (CEL), which was 
transformed into the Rationalization and Experimental Laboratory (REL) in the early 1970s.  

Shortly after the establishment of the Ministry of the Environment in January 1990, REL 
formed the basis for the foundation of the Environmental Information Centre (EIC), which 
was assigned the task of building up an Integrated Environmental Information System in the 
Czech Republic. Its activities included the publication of the Environmental Yearbook. In 
1996 it has been extended to a bilingual Czech and English Statistical Environmental 
Yearbook of the Czech Republic. 

CENIA is a budget organization of the Ministry of the Environment. One of its objective is to 
provide information on the environment in accordance with the Act No. 123/1998, Coll., on 
the Right to Environmental Information. In CENIA, the information and data are gathered, 
analyzed, assessed in published. The most significant publications are Report on the 
environment in the Czech Republic, State of the environment in the regions of the Czech 
Republic, Statistical Environmental Yearbook of the Czech Republic. Furthermore, CENIA 
also issues non-
  

The Agency manages the Information System of Environmental Statistics and Reporting 
(ISSaR), based on the database gathering and further processing aggregated statistical 
information on the environment. The system stores and provides data gathered from different 
sources within the Ministry of the Environment as well as outside. The data are used for 
generation of statistical outputs, environmental indicators and a resource for provision of 
environmental information to the public.  

The Agency also operates the information service of the Integrated Pollution Register (IRZ), 
which was established by the Ministry of the Environment as a public information system. 
The IRZ stands for a database on chemical substances and their amounts released into the air, 
water and soil. Furthermore it contains information about the transfer of the substances in 
waste and wastewater. 

For the Ministry, the Agency operates the Central Registration Office (CRO), serving as the 
link between entities complying with their reporting obligation within the environmental 
sector and the state administration. As such, it receives, saves and submits environmental 
reports to relevant verifying bodies (i.e. Czech Environmental Inspectorate, municipalities, 
city councils, etc.). 

In collaboration with other organizations the Meta-information System (MIS) of the Ministry 
is being developed, storing information on spatial and non-spatial data handled within the 
department of the Ministry. 

For the Ministry of the Interior, CENIA operates map services within the Portal of the Public 
Administration. More than 60 map compositions can be found on the portal, concerning 
environmental and other information. 

The Water Management Information Portal, administered by CENIA for the Ministry of 
Agriculture and the Ministry of the Environment, provides information on water-level stages, 
flow rates, water quality, precipitation and technical evidence. 
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For the Ministry of Defence, CENIA operates the Internet Display of Geographical Army 
Data (IZGARD). 

CENIA also operates The Contaminated Sites Database System (SEKM) for the Ministry. 

CENIA provides professional support in the performance of public administration in the areas 
of integrated prevention and pollution control (IPPC) and environmental impact assessment 
(EIA/SEA) and it supports the exchange of information on the best available techniques 
(BAT), within the scope of both the Czech Republic and the EU. It performs the activities of 
the Professionally Qualified Person (PQP) pursuant to Act No. 76/2002 Coll., on Integrated 
Prevention. It operates information systems in the area of integrated prevention and 
environmental impact assessment. 

CENIA provides information support to all who are interested in environmental protection, 
public health and increase in quality of life. It fulfills its aim through environmental education 
and awareness-raising, Local Agenda 21, supporting sustainable consumption and production, 
eco-labelling and cleaner production and operation of EMAS Agency. 

 
 
Mgr.  

 
 

100 05  Praha 10 
tel. +420 267 225 221 
http://www.cenia.cz 
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ENVIRONMENTAL OR ONLY ENERGY TAXES IN THE CZECH REPUBLIC? 

 

Act No. 261/2007 Coll., on stabilization of public budgets, came into force on January 1, 
2008; this law also regulates taxation of natural gas and some other gases, taxation of 
electricity and taxation of solid fuels. The introduction of these taxes constitutes 
implementation of the first stage of environmental tax reform. This paper discusses the 
complicated steps that preceded it, briefly describes Directive 2003/96/EC which was the 
basic regulation for the introduction of energy taxes in the EU, and also describes how this 
was implemented into Czech law, i.e. the level of taxation, the extent of exemption, etc. 
Finally, this article suggests possible further developments in implementation of 
environmental tax reform in the political milieu of the Czech Republic. 

 
Instruments to affect the quality of the environment 
Both individual countries and the European Union are becoming increasingly concerned to 
affect the quality of the environment. In March 2007, the European Council stated that 
combating global warming and reducing greenhouse gas emissions were amongst its 
priorities.  

Instruments to affect the quality of the environment can be divided into two main categories. 
The first consists in administrative instruments. These are basically enforcement and 
restrictive measures, whose most important characteristics are direct action and the possibility 
of control.  

Another category consists in market instruments which, in dependence on the specific market 
conditions, create scope for decision-making by the individual entities. Another part of the 
article will be concerned primarily with tax instruments, intended to affect consumer 
behaviour on the basis of price signals. This means that, if a tax is imposed on a certain 
commodity (whose consumption has a negative environmental impact), the amount of tax is 
reflected in the final price for the consumer, in dependence on the elasticity of demand. The 
objective consists in reducing consumption of the given commodity, either through simple 
reduction of demand or finding a more effective way of managing the particular commodity 
(e.g. new production technology) or a combination of the two.  
 
History of introduction of energy taxes in the Czech Republic 
The introduction of new taxes in the Czech Republic followed from the binding conditions 
laid down in Council Directive 2003/96/EC of 27 October 2003 restructuring the 
Community framework for the taxation of energy products and electricity. However, this 
allows for an extensive system of various exemptions at the national level. While mineral oils 
(petrols, diesel fuel, light heating oil, heavy heating oil, LPG) were already formerly 
encumbered by excise duties  regulated in Act No. 353/2003 Coll., on excise duties, solid 
fuels (coal, coke), natural gas and electricity were not encumbered with excise duties until 
January 1, 2008, when the transition period ended for the Czech Republic. The introduction of 
excise duties on solid fuels, electricity and natural gas and some other gases accomplished the 
first stage of environmental tax refor

 

The second stage should be implemented in 2010  2013 and should entail changes in the 
taxes on solid fuels, electricity and natural gas for heating, i.e. taxes introduced in the first 
stage, primarily in the sense of increasing the existing tax rates with a possible increase in tax 
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rates for automotive fuels. The subject and scope of taxation in this stage can be further 
differentiated on the basis of revision of the systems of fees and other instruments of 
regulation in the area of the environment and transformation of these instruments into 

tempt to abate the 
amounts of pollutants and reduce their impact on human health (especially the impact of 
polluted air). From its second stage, environmental tax reform will also be one of the 
instruments to achieve the national emission ceilings for pollutants. According to this 
document, special attention should be paid to the area of transport. According to the program 
declaration of the Government, the objective of the second phase of the reform will also be to 
establish an emission tax on CO2 that will be established through transformation of the current 
fee for air pollution. The goal of this tax should be to provide incentives for modernization of 
the technology of energy production and reduction of pollution. An indicative target for 
revenues from environmental tax reform after 2010 equals 0.5 to 1 % of the GDP. 

The third stage should be prepared by the end of 2012 with an expected implementation 
period from 2014 to 2017. This will be based on evaluation of the action and effects of the 
previous stages. In the second and third stages, account will, of course, be taken of any 
amendments to directives relating to energy taxation. 

The table given below indicates the progress of introduction of energy taxes in the Czech 
Republic. It can be seen that the aspect of energy taxation has been discussed for quite a long 
time in the Czech Republic. However, only the expiry of the transition period for introduction 
of taxes on solid fuels, electricity and natural gas was finally an impulse for introducing these 
taxes. For illustration, Table 2 gives the tax rate in CZK and the minimum rate required by 
Directive 2003/96/ES. It clearly follows that the rates were set approximately at the level of 
the minimum rates. From the standpoint of preventing the effect of distortion, it seemed to be 
more useful to introduce new taxes with minimal rates, as it is difficult to estimate in advance 
what actual impacts the new taxes will have on the various sectors.  

Table 1  Survey of developments in introduction of energy taxes in the Czech Republic 
Period Measure 
1992 The first mention of environmental taxes in the Czech Republic, Act No. 212/1992 

Coll., on the tax system, mentioned the introduction of taxes to protect the 
environment.  

1997 - 1999 
 

More realistic attempts to tax some commodities polluting the environment and 
thus considered as detrimental began in 1997. The legislative plan of the 
Government of the Czech Republic for the second half of 1999 mentioned the 
submission of a draft substantive intent of a law on environmental taxes; however, 
the task was reformulated to the task of submitting a Draft Strategy of gradual 
greening of the tax system and, in addition, the task was changed from a legislative 
task to a non-legislative task. 

2000 - 2001 
 

The first attempt to submit the text of the Draft Strategy of Environmental Tax 
Reform for discussion by the Government of the Czech Republic was quite 
unsuccessful as the material was rejected by key sectors in the internal 
commentary process (Ministry of Industry and Trade, Ministry of Transport, 
Ministry of Labour and Social Affairs, Ministry of Agriculture), primarily because 
no clear decision had been made as to the manner of compensation for low-income 
groups of the population and for agriculture. 

2002 - 2004 
 

In the program declaration of the Government of August 2002, the Government of 
-neutral 

 
The Ministry of the Environment was requested to submit a draft strategy for 
environmental tax reform to the Government by August 31, 2004. The Ministry of 
Finance was the co-submitter of the draft. The task was postponed to November 
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30, 2004 and then postponed again and the deadline was prolonged at the end of 
2005 to March 31, 2006. 

2004 - 2006 
 

In October 2005, the working material on the Strategy of Environmental Tax 
Reform was completed at the Ministry of the Environment and was subsequently 
approved by a meeting of the senior officers of the Ministry of the Environment 
and then submitted to the Ministry of Finance for comments; the internal 
commentary process at the Ministry of Finance was completed in December of 
2005. Then a compromise draft was to be created by the Ministry of the 
Environment and the Ministry of Finance, which would reflect both the results of 
the internal commentary process and simultaneously the ideas of the Ministry of 
Finance about the final form of the material. This was followed by quite complex 
negotiations, as some of the requirements of the Ministry of the Environment were 
unacceptable from the standpoint of the Ministry of Finance. For example, this 
included the introduction of taxes on motor vehicles and differentiation of tax rates 
for electricity according to the origin of the electricity (outputs from production of 
electricity), which was problematic from the viewpoint of the Ministry of Finance 
and tax administrators. In December of 2006, the material, in a compromise form, 
was finally sent out for the external commentary procedure, where the Ministry of 
the Environment was the sole submitter.  

2007 On January 3, 2007, the material entitled Proposal for the Principles and Schedule 
of Environmental Tax Reform was discussed by the Government, which took it 
into cognisance and imposed further tasks for the individual sectors in connection 
with implementation of environmental tax reform. 

2008 Introduction of new taxes on electricity, on natural gas and some other gases, and 
on solid  fuels, which are regulated in Parts 45-47 of Act No. 261/2007 Coll. 

2010-2013 Second stage of environmental tax reform 
2014-2017 Third stage of environmental tax reform 
 

Table 2  Comparison of tax rates in the Czech Republic and compulsory 
minimum rates (Directive 2003/96/EC) 

Tax Tax rate in CZK according to Act 
No. 261/2007 Coll. 

Minimum tax rate according 
to Directive 2003/96/EC 

On solid fuels 
CZK 8.50/GJ  

On natural gas 
and some 
other gases 

Propulsion of engines 
gradual increase 

CZK 0  264.80/MWh in 2020 
(CZK 0  73.60/GJ) 

Propulsion of stationary engines 
CZK 30.60/MWh  (CZK 9.4/GJ) 

Production of heat 
CZK 30.60/MWh  (CZK 9.4/GJ) 

Propulsion of engines 
 

 
 

Propulsion of stationary engines 
 

Production of heat 
 

On electricity 
CZK 28.30/MWh  

(CZK 27.54/MWh) 

 
N.B.:  
The recalculation was performed on the basis of an exchange rate of CZK 27.45 per EUR (the official exchange 
rate valid for 2008 is the rate on October 1, 2007).  
The minimum rates for gas are set in GJ in the Directive; recalculation to MWh was performed using the 
relationship 
1 MWh = 3.24 GJ (see Decree No. 213/2001 Coll.). 
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Further trends in energy taxes at the level of the EU and in the Czech Republic 
As was mentioned above, the European Council stated that combating global warming and 
reducing greenhouse gas emissions were amongst EU priorities. 
The debate on promotion of the use of market instruments in the Communities was 
commenced by a document entitled Green Paper on Market-Based Instruments for 
environment and related policy purposes. Here, potential ways of using market instruments 
(including tax instruments  e.g. the aspect of taxation of energy products) are discussed, as 
are a number of aspects for which the EU Commission requested the Member States for a 
standpoint. In the framework of these standpoints, the individual Member States could put 
forth their attitudes and present their priorities. These opinions could be taken into account in 
planning revision of the Energy Directive, whose amendment procedure is to be commenced 
in September of 2008. 

The climate and energy package was submitted by the EU Commission at the end of 
January 2008; this also encompasses revision of the Directive establishing a scheme for 
greenhouse gas emission allowance trading (EU-ETS).  
In the framework of the Green Paper, attention was also drawn to the aspect of potential 
separation of taxes for the emission and energy components (separation into 
environmental and energy components consists in taxing fuels according to their energy 
content and subsequent consideration of different emissions generated in the combustion of 
the individual fuels). So far, however, no clear definition has been set forth for the form of 
this tax and the manner of stipulating the individual components. Then, it will be necessary to 
evaluate any impacts on administration of taxes and the amount of administrative costs. The 
possibility of harmonizing the system of trading in emissions and energy taxes is also 
being discussed. At the present time, supportive analyses are being prepared in this respect, 
both at the level of the Member States and at the EU level. Currently, a procedure is preferred 
in which only a single instrument is employed in this area to achieve environmental protection 
targets for a single thing, to avoid duplicity (and thus ineffective) burdening of affected 
entities.  

Further discussion is being held with respect to application of reduced VAT rates for some 
categories of environmentally friendly products. The structure of the reduced rates should, 
however, be transparent and should not lead to an increase in administrative costs. In some 

 

All the measures mentioned in this part are in the initial stages, so that it is currently not 
possible to discuss any possible application in the Czech tax system in greater detail.  

In the past, professional and political discussions in the Czech Republic led to the opinion that 
 be penalized (selective taxation  pesticides, tires, mineral raw 

materials, plastic packaging, etc.), but rather environmental polluters should be penalized and, 
to a certain degree, punished through excise duties in the form of taxation of fuel and energy.  

The following two sections contain a more detailed discussion of implementation of Directive 
2003/96/EU into the Czech tax system. 

 



115 

What was taxed and in what manner on the basis of Directive 2003/96/EC to December 
31, 2007 
Excise duties on mineral oils (petrols, diesel fuel, bio-diesel fuel, light and heavy heating oil, 
liquefied petroleum gas (mixture of propane and butane) (LPG), compressed gas  
methane/natural gas (CNG)) are the excise duties providing the largest incomes.    

The object of the duty consists in mineral oils defined by the customs tariff list nomenclature 
codes and all mixtures of these products.  

-annual program of support for further use of biofuels in 
 subject of gradual introduction of biofuels in 

the Czech Republic. Compulsory admixing of bio-components into fuel and the introduction 
of alternative fuels is being implemented, for example: 

- mixtures of mineral oils intended as fuel for propelling diesel engines with the methyl 
ester of rapeseed oil or ethyl ester of rapeseed oil produced from anhydrous, specially 
denatured fermentation alcohol, where the fraction of the methyl ester of rapeseed oil 
or ethyl ester of rapeseed oil must equal at least 31 % wt. of all substances contained 
in the mixture, 

- mixtures of petrol with alcohol, containing a minimum of 95% petrol and a maximum 
of 5% anhydrous, specially denatured fermentation alcohol, 

- mixtures of petrol with ethyl tertiary butyl ether produced from anhydrous, specially 
denatured fermentation alcohol, containing a minimum of 85% petrol and a maximum 
of 15% ethyl tertiary butyl ether, including unreacted alcohol in the production of 
ethyl tertiary butyl ether. 

 

Table 3 - Excise duty rates for mineral oils 

Excise duty on Tax rate in CZK according to 
Act 

No. 353/2003 Coll. 

petrols containing lead up to 0.013 g/l inclusive CZK 11 840/1000 l 

petrols containing lead above 0.013 g/l CZK 13 710/1000 l 

diesel fuels and heavy gas oils CZK 9 950/1000 l 

heavy heating oils CZK 472/t 

waste oils CZK 660/1000 l 

LPG CZK 3 933/t   CZK 1 290/t 

 
Tax refunds 

The institution of tax refund was introduced in place of exemption from taxes primarily 
because of the high level of tax evasion. At the present time, this institute can be used for the 
following cases: 
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- refund of taxes on input material, if tax is paid on the relevant commodity at the 
output, 

- refunding of taxes to the armed forces of the NATO Member States, 
- to persons enjoying privileges and immunities, 
- refund of taxes to persons using these oils to produce heat, 

The tax is returned in the amount of the tax that was included in the price of the 
purchased LHO or that corresponds to the amount of tax applicable to LHO, reduced 
by CZK 660 per 1000 litres  this is the actual duty rate.  

- technical petrol for the production of coatings, lacquers and diluents, etc., 
- refund of taxes for agricultural primary production, forestry nurseries, and renewal and 

cultivation of forests. 
  

New taxes from January 1, 2008 
The first stage of environmental tax reform was implemented through Act No. 261/2007 
Coll., on stabilization of public budgets, Parts 45  47. 

Payers of energy taxes are most frequently business operators who supply energy products to 
end consumers or persons who consumed energy products with lower than appropriate taxes. 

The following table provides a basic survey of exemption from taxes. The basic principle 
consisted in exemption for environmentally friendly production procedures, prevention of 
double taxation (e.g. exemption of solid fuels for production of electricity, which will be 
taxed) and also an attempt to preserve the competitiveness of energy-intense industry. 

Table 4  Exemption from energy taxes 

TAX ON EXEMPTION 

electricity - produced in an environmentally sound way (renewable sources) 
- produced in means of transport if consumed there 
- produced from taxed energy products 
- consumed for the production of electricity and combined production of 
electricity and heat 
- consumed for mass rail transport (railways, tramways, trolley buses) 
- coverage of losses in transmission and distribution systems 
- consumed for electrolytic, metallurgical and mineralogical processes 

natural 
gas 

- consumed for the production of heat in households and in home furnaces 
- consumed for the production of electricity and for combined production of 
electricity and heat in generators with high efficiency, if they supply heat to 
households 
- consumed for electrolytic, metallurgical and mineralogical processes 
- used for other purposes than propelling motors or producing heat 
- consumed for the production of energy products 
- technical losses in transportation and storage 

solid fuels - consumed for the production of electricity and for combined production of 
electricity and heat in generators with high efficiency, if they supply heat to 
households 
- consumed as propellants for boat transport 
- consumed in chemical reduction processes in blast furnaces 
- consumed in metallurgical and mineralogical processes 
- consumed in production of coke 
- consumed for purposes other than propelling motors or producing heat 
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- consumed for technical processes in the company where the fuel was produced 
- to cover technical losses in transportation and storage 

 
Environmental tax reform and changes in VAT 
A transition period has so far been in effect for the Czech Republic, negotiated in the 
framework of the Treaty of Accession, permitting the use of a reduced value added tax rate 
for supplies of heat only to the end of 2007. However, the possibility of permanently 
applying the reduced tax rate for long-distance heating for the all Member States was discussed 
at the ECOFIN meeting in January 2006. The adopted compromise proposal then confirmed 
this possibility for the relevant Member States. The concept of long-distance heating is not 
further defined in the adopted proposal. Consequently, it can be concluded that this refers to 
long-distance heating in general and not only heat produced from electricity or gas. The 
possibility of a reduced rate is valid without regard to which energy is employed in the 
production of heat.  

Permanent reclassification or the possibility of the Czech Republic to apply a reduced VAT 
rate to heat supplies led to a certain reduction in the scope of the planned environmental tax 
reform; however, this modification of value added tax has already been discussed and 
approved by the Government of the Czech Republic. The original plan was to utilize 
additional income from VAT arising through reclassification of centrally supplied heat from 
the reduced 5% rate to the basic 19% rate in the framework of ETR 1. For 2008, when the 
standard VAT rate was employed, this additional income was estimated at CZK 7 billion. 

 
Environmental tax reform and changes in transport 
Primarily for the reason of preference for effective imposing of payments through excise taxes 
on mineral oils, motorway vignettes and tolls, it also seems probable that a general 
environmental tax will be introduced on motor vehicles, although it cannot be unambiguously 
stated that this will occur in the framework of the 2nd stage of ETR.  

 
Social impacts and impacts on industry 
The introduction of the new taxes led to an increase in the prices of fuels and energy for 
households by an average of 12%.  

According to the Directive, the taxation does not apply to the use of electricity if expenditures 
for electricity correspond to more than 50% of the price of a product; however, there is no 
such branch in the Czech Republic according to the Ministry of Industry and Trade. On an 
average, Czech companies expend about 2% of total costs for electricity. 

According to Ministry of Industry and Trade data, branches in which most metallurgical 
processes occur (and that are exempt from taxation) consume over 42% of black coal, 12% of 
heating oil, 5% of natural gas and 9% of electricity.  

 
Taxation effectiveness 
The use of the existing fees for protection of the environment is limited by the amounts of 
their rates, although they are of undoubted importance. From the standpoint of the proposed 
new taxes, it is quite important to consider the aspect of the amount of the costs for collection 
and comparison of the two types of economic instruments. It follows from a recently 
published study that, for fees, the costs expended for their collection correspond to approx. 
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2.8% of their revenue, while the costs for the existing tax system correspond to 1.37% of 
their revenue.    

 
Conclusion 
Comparison with foreign experience is complicated by national specificities and it is not 
possible to simply copy a system from one country to the next, although foreign experience 
can be an important incentive. The greater amount of taxation of fuels and energy will 
undoubtedly lead to attempts to achieve greater savings, which is the main target of ETR; it is 
not clear to what degree ETR will be successful so that there would not be an extreme 
reduction in consumption and elimination of some of the branches of industry. 
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ON METHODS OF ASSESSING THE EFFECTIVENESS OF IMPLEMENTING 
ENVIRONMENTAL POLICY 

 

 

1  Introduction 

the present time, legal regulations adopted on the European level of decision-making (acquis 
communautaire) are a significant source of specific goals and corresponding rights and 
obligations. The contractual ties with the European Union oblige the Member State to 
harmonize its own legislation with acquis communautaire, and subsequently implement the 
thus-defined policies. 

One of areas with a significant transfer from sources of national creation to sources of 
supranational creation of specific policies consists in the protection of the environment. On 
average in the European Union, 80% of the national legal rules on environmental protection 
have their origin in the legal rules of the European Union (official statement of Commissioner 
Stavros Dimas, 2005). 

The recent developments in the area of public environmental policies further show several 
significant characteristics: mainly an increase in the quantity of environmental legal 
regulations and the creation of a complicated system of regulatory measures accompanied by 
an increased volume of work performed, not only by governmental authorities, but also by the 
regulated entities. A general feature consists in further growth in participation of economic 
entities in the preparation and implementation of these policies and the increased emphasis 
that they place on maintaining or achieving their own interests.  Third, uncertainty is growing 
in relation to the future development of environmental policies and the expected response of 
regulated and regulating entities is much more difficult to predict.  

The goal of this paper is to present selected aspects of assessing the effectiveness of the 
implementation of specific State environmental policies, aimed primarily on policies that have 

objective of the paper is thus to encourage further discussions in this area. The choice of 
aspects is oriented on more general questions of evaluating effectiveness that must be 
considered during the preparation of proposals for usable methodologies for specific practical 
assessments.  

The initial assumption of the paper can be summarized as follows: provided that the findings 

the effectiveness of policy implementation, the primary concept of effectiveness will not be 
sufficient for the relevant analyst. The thesis of the paper is stated in the article as follows: 
first, a traditional concept of effectiveness is specified; the next subchapter provides findings 
on the process of drawing up a policy program, and finally, selected methods of assessing 
implementation are presented.  

 
2  Concept of Effectiveness  
Measures introduced by governmental authorities for the purpose of achieving the set goals 
are subject to supervision by taxpayers, non-governmental organizations, international 
organizations (either inter-governmental or non-governmental) and, naturally, to responses of 
entities, whose ability to achieve their interests is influenced by the implementation of 
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regulation or policy programs. In the recent decades, and also previously, governmental 
authorities (also referred to as regulatory agencies) have faced requirements on improvement 
of their services (regulation as a service supplied to the public), and increasing their 
performance (known as increasing the effectiveness of the policy program).  

Environmental policies mean institutionalized activity (or non-activity) based on legitimate 
authority performed by members of certain organizations and leading to the achievement of 
certain environmental goals16. The thus-defined policy may be performed either by private or 
public institutions, including entire countries.   

A public environmental policy may be, and often is, formally expressed by a public plan of 
activities and principles of decision-
policy for 2004-2010, as well as other strategic Governmental documents relating to 
environmental protection, represents the basic cornerstone of the general State environmental 
policy. Along with this form of policy  strategy  there are also other policies that transform 
the principles and strategic goals into generally binding legal regulations and internal 
regulations for the activities of governmental authorities. The legal rules and internal 
regulations thus represent a derived category of environmental policy, containing formulation 
of the specific goals and the rights and obligations implementing these goals. This expression 
of the environmental policy will be designated a political program, meaning either a 
documented or implicit set of rules, regulations and directives compiled for the purpose of 
achieving political goals (see Winkler, 2002).  

The environmental policy program develops goals and principles of the policy into a level 
allowing for actual implementation. The program is implemented in three basic forms: 

 
1.  Public expenditure program - e.g. programs of financial subsidies from the State 

Environmental Fund or, currently, from the European structural policy funds). 
2.  A political program in which the rules of conduct are defined by an order (which 

prescribes a certain conduct), prohibition (prohibits a certain conduct), or by 
recommendation (not as common in legislation as in internal regulations of 
organizations). 

3. A political program where the required conduct is achieved by institutionalizing 
regulations that provide an incentive for this conduct. From the viewpoint of legal 
theory, these are authorizing and teleological rules (expressing the purpose of the 
modifications, not stating how the goal should be achieved and the choice of the 
conduct is at the discretion of the addressee)  a typical example consists in 
institutionalization of transferable rights to discharge emissions and the necessary 
rules for the market in these rights.  
 

Regulation is an important concept in relation to the political activities of public 
administration. Regulation is the activity of the bodies of public authority, leading to changes 
in the conduct of the regulated, affected entities. In an ideal situation, a change in the conduct 
would be such that the new conduct would lead to the fulfillment of certain formulated or 
implicit goals. Legal rules and internal regulations, established in such a way that they result 
                                                 
16 This area of interest comprises a number of themes and approaches from different disciplines. As a concept, a policy has many definitions. 

o utilized in other 
disciplines, but is named differently. For example, the concept of environmental management system in organizations is defined by policies 
such as goals and principles of the conduct of the organization in relation to the environment. The terms used in this article thus have their 

nce, the theory of economic policy and public administration, and last but not least, in economy. We 
are aware that experts in other related disciplines might consider these definitions may sound inaccurate. On the other hand, we believe that 
this method whereby the concepts in the article are presented and used will be a benefit for discussion and common language. 
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in achieving specific goals, while availing as much discretion as possible, are in fact one of 
the manifestations of regulation and represent its most common tool. In the context of this 
article, policy programs and regulations are interchangeable concepts. The modalities of the 
normative degree of the policy program basically limit the methods of regulating the conduct.  

For example, a special political program has been promoted in the recent years, focusing on 
oving the preparation 

the Czech Government accompanied by the issuance of general guidelines for assessing the 
effect of prepared regulations17). These special programs aimed at assessing the effectiveness 
of other programs are often aimed at one dimension of effectiveness  minimizing the 
administrative load brought by the 
regulatory activities that cannot be neglected consist in general methodical guidelines on the 
program form of public expenditures which, on the contrary, target the allocations of 
respective sources for maximizing achieved benefits (e.g. the number of implemented 
projects). Generally, there has been a wide initiative of the government, aimed at adjusting 
and introducing elements of rational management of organizations.  

The initiative to increase the effectiveness of political programs, either in the form of 
minimizing the negative effects, or maximizing the required benefits, leads to the need for 
fundamental assessment of the results of the given policy program. The core of the issue of 

assessed activities. Indeed, it is not the efficiency of the machinery which is assessed, but 
rather the efficiency of measures that are accepted and applied by humans. The selection of 

-down approach and bottom-up 
approach.  

The requirement for improvement represents an implicit or explicitly expressed hypothesis of 
non-effectiveness, and the fulfillment of the requirement for improvement thus means the 
need to assess the relative effectiveness of the policy. The primary concept of effectiveness 
contains two viewpoints: 

1. (material) efficacy of solutions 
2. efficiency (of expenses) 

 
Efficacy expresses whether at all, and to what level, the (individual) projects, programs, 
policies, etc. ensure the set goal; in this case, the goal of protecting the environment. This may 
relate to ex-ante or ex-post assessment (see further). 

Efficiency means the amount of the costs required for achieving the goal. This may then 
involve the task of minimizing the cost of achieving the set environmental goals, or the 
opposite task, i.e. maximizing the ecological benefits following from the already allocated 
means for protecting the environment.  

                                                 
17 RESOLUTION OF THE CZECH GOVERNMENT of August 13, 2007, No. 877 
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Figure 1 Traditional Concepts of Effectiveness 
 

Proposal for variant solutions Definition of goals

Effectiveness 1

Variant 1 Variant X

Effectiveness 2

Implementation of the selected
policy/program Results

Assessment/evaluation
of implementation 

Inputs
(financial, human, material) 

Selection/decision-making
on the most suitable 

policy/program

 
Source: own chart 
 
Effectiveness is a term adopted during the development of economical thinking from 
technical fields. However, the technological concept of effectiveness cannot stand in 
theoretical economy. From the viewpoint of thermo-dynamics, energy efficiency theoretically 
equals 1. However, from the viewpoint of the practical requirements, it is always less than 1, 
as useful energy is compared with input energy. Economics relates the concept of 
effectiveness directly to the values and, therefore it is necessary to abandon the idea of static, 
inherent effectiveness. The assessment of effectiveness or of the aspect of economy, is always 
conditional upon the expression of the values costs and benefits. Rather than being objective, 
measurable, unchanging and always valid, the values are subjective and variable. 

The transfer of the significance of the concept of effectiveness from a technical field to 
economics and from economics to other disciplines of social sciences is understandable. 
However, what may be misleading is the maintaining of its previous meanings. It is necessary 
to better clarify the concept in new contexts. The effectiveness of implementation of a policy 
program is one of those cases where there is a wide range of different interpretations of the 
significance of the term, as well as the terms of reference of assessment. 

 
3  Framework of the Political Process 
 The public sector, i.e. governmental authorities, concentrates the performance of its 
authority on resolving politically specified problems and topics. The activities of these bodies 
may be more or less planned and directed. The more these activities are planned, the more 
obvious is the policy and the policy program (and apparently, it is easier to assign them 
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certain activities of the public sector). However, planning of activities and decisions on their 
sequence and contents are only part of the whole which has the nature of a process.  

 However, this concept of public policies is not the only thing that is discussed in 
expert circles. Influential authors mentioned by Winkler (2006, page 15), distinguish two 
domains of the effect of public authority: public policy and public administration. A policy 
means the development and introduction of new approaches to secure public interests, while 
administration is concerned with maintaining and performing the existing working standards 
and procedures defined by binding rules. Such distinction allows for specification of 
assessment of effectiveness either as assessment of implementation (policy) or as assessment 
of the effectiveness of government (in practice, e.g. assessment of the quality of government 
and governmental institutions).  

A number of systematic descriptions and explanations of the political process have been 
developed to date. Mention can be made of the basic and comprehensible phase interpretation 
by Howlet
between a political process and solution phases of a well structured problem.  

Figure 2 Model of a political process and its analogy to the process of problem 
solving  
 

Phase of political process 

Agenda definition

Proposal for variant 
policies/programs

Implementation of selected
policy/program

Assessment/evaluation
of implementation

Phase of resolving a 
well-structured problem

Identification and 
definition of the problem

Proposal for variant 
solutions to the problem

Implementation of selected
alternative

Assessment/evaluation
of the results of the solution

Results

Definition of goals

Conflict of interests

Selection/decision-making
on most suitable 
policy/program

Selection/decision-making
on most suitable 

variant of the solution 

 
 

page 51 
 
 The phases of political process shown in Figure 2 represent an ideal (rational) 
structure of a political process. Theoretically, it can be argued that a process in this structure 
will actually be efficient and effective. Along with this, it will then be easier to analyze and 
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assess the process within this structure and it is possible to propose a unified methodology for 
this analysis and assessment. 

It must be emphasized that the phases of a political process phases represent a more rational 
and model view of the political process. It is necessary to use this model only as a definition 
tool, whereby an artificial scheme of reality is created. Parsons (1995, page 79) points out that 
this model emphasizes the rational concepts of the political process, which, however, do not 
take into consideration the number of empirical findings which falsify this rational concept.  

With the help of this model, it is possible to specify a phase in other activities of persons 
involved with policies which leads to the implementation of the decision-making and 
performance of activities  the implementation phase. Due to the fact that implementation 
means both an act of implementation and the result of implementation, it is possible to 
directly define the concept of the effectiveness of implementation.  

Figure 1 shows another aspect of assessing effectiveness  it is possible to compare, not only 
the initial and final values, but also the mutually individual proposed solutions (or their 
outputs).  This assessment of variants then refers to further two basic types of assessment of 
effectiveness: 

1. Ex-post assessment. 
2. Ex-ante assessment. 

 
Where the effectiveness of implementation of a finalized policy is assessed, an ex-post 
assessment is performed.  Ex-post assessment is characterized by the fact that the regulations 
and instructions defined in the policy program have already been implemented and their 
effects/results can be recognized. Along with ex-post assessment, it is possible to perform 
evaluation of the potential results and impact before the commencement of implementation 
and before adopting a decision, i.e. in the policy proposal phase. It is also rational to carry out 

monitoring of the impact and results, and to modify the parameters of regulations and 
activities in so that they guide the implementation toward accepted goals, or that they directly 
modify the goals, as appropriate.  

However, both ex-post and ex-ante assessments require clarification of the meaning of 
effectiveness in the context of assessing political programs. Offe (1996) mentions three 
necessary conditions for securing effectiveness: adequate identification of the problem and 
adequate problem solution. Along with the fulfillment of these two preconditions, 
effectiveness is achieved only if implementation of a policy program does not lead to 
unintende

the first meaning of effectiveness in the primary concept  effectiveness as the efficiency of 
achieving the solved problems/goals. In relation to assessing the effectiveness of 
implementation, it is also necessary to again analyze the solved problem and its available 
solutions in detail. Last but not least, this assessment must evaluate the level of gravity of the 
secondary effects of implementation. However, rather than criteria of effectiveness, the 
preconditions represent prerequisites for an effective solution.  

Ringen (1987, page 2) similarly describes conditions of effectiveness that have a normative 
character  goals and selected means for their achievement must have public support and the 
applied tools must be effective in view of redistribution goals. Further, implementation of the 
political program should not invoke conduct of individuals or groups that would restrict or 
prevent the achievement of goals.  
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On the basis of empirical studies, Sabatier and Mazmanian (1979) formulated a summary of 
conditions  attributes of the political process  which lead to effective political programs. 
Even in relation to this approach, effectiveness means the efficiency aspect of effectiveness, 
not necessarily also economy of the program. 

 
Table 1 Necessary preconditions for an effective policy 
 
 Attributes of the 

political process 
Requirement 

1 Goal of policy Clear, obvious, clearly defined and straightforward 
2 Model of impacts and 

effects 
Decision-makers base their decisions on an 
acknowledged theoretical model of causes and 
consequences. Regulated entities and employees of 
implementation agencies have trust in this model. 

3 Implementation structure Implementation structure (sources, expectations, 
organization) is well prepared and the roles are 
unambiguously defined.  

4 Motivation and 
involvement 

Employees of the implementation agency must be loyal 
and competent. 

5 Legitimacy of the policy The proposed and implemented policy is enjoying the 
support of stakeholders. 

6 Socio-economic stability A necessary precondition of effectiveness  the 
uncertainty of conduct and results is increased under 
unstable conditions.   

 
Source: Modified according to Winkler, 2002 
 
Effectiveness is conditional both on the fulfillment of the initial presumptions and thus the 
preparedness for implementation and on the subsequent efficiency of measures with respect to 
the planned goals and regulated conduct. When analyzing the political process, effectiveness 
is one of the rational aspects of assessment.  Along with economic effectiveness, which 
assesses the ratio between the value of the achieved outputs and the value of expended 
resources, these two conceptions of effectiveness are of the rationalist type.  

In both cases, rationality is both the instrument for selecting the means and goals and an 
assessment standard.  In this sense, the governmental authorities executing undertaking 
implementation, i.e. their employees, officers, specialists and managers, and even the public 
support for the means and resources, are only instruments for effective implementation.   Fox 
(1991, page 715) joined the theoretical discussion on the political process and effectiveness of 
the implementation phase with the concept of implementation deficit, which occurs when the 
formal and rational preconditions for an efficient program are not fulfilled. Implementation 
deficit then implies an ineffective political program.  

However, according to Fox (1991, page 716) reality can be studied not only through the prism 
of formal rationality.  We can also view implementation as a social process during which the 
actors transform the inputs and outputs.  The actors enter and act in a network of relations 
with other participants and repeatedly re-assess the inputs and outputs in dependence on their 
habits, traditions and preferred values.  Thus, implementation and the political program are 
not isolated components of a positively delimited system of political process, but also a 
product of culture. Therefore, the actual rationality is the rationality of society, rather than 
abstract, formalized rationality. 
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Another factor which thus affects the method of decision-making on the solution and 
activities performed consists in the entire social system in which the political process is 

not given by abstract formal rules and rationality criteria, but rather by social rationality in 
which the culture of both the governmental authorities and the involved population is 
reflected. 

Fox then elaborates on the conditions of actual rationality. They include the legitimacy of the 
policy and cohesion of implementation structures and organizational structures.  Legitimacy 
expresses the rate of approval of specific political process by the general public.  Analogical 
to legitimacy is the criterion of maximizing social welfare in the welfare economics.  
However, this analogy is not close because the criterion of maximizing social welfare is based 
on an abstract, formalized rationality.  Legitimacy need not suit the rules of such rationality 
but nevertheless constitutes a condition for an effective policy. 

Cohesion expresses the degree to which decision-makers assume the obligations resulting 
from the proposed rules and activities.  Of course, a high degree of cohesion may either 
increase or decrease the effectiveness of implementation; in other words, we cannot be 
satisfied with quantitative expression of the rate of cohesion when performing the assessment.   
The assessment of the degree of cohesion can then indicate the social and organizational 

eness, expand the knowledge by the existence of the 
implementation deficit and explain the variability of outputs.  By studying the rate of 
legitimacy and the degree of cohesion we can discover the sources of unintended results and 
the location of barriers to the achievement of intended results. 

In Table 2, we summarize our view of the effectiveness criteria applied in the analysis 
of the implementation phase of a political process. 

 
Table 2 Criteria of policy efficiency  

 Criterion Description Main question Rationality 
type 

1 Causal criterion The policy is efficient 
and does not produce 
unintended, secondary 
negative impacts. 

Were only and 
exclusively the set 
goals achieved? 

Formal 

2 Cost criterion 
(economic) 

The policy produced 
the set goals at 
minimum cost. 

Did the implementation 
represent the lowest-
cost alternative (both 
for the governmental 
authorities and 
regulated entities)? 

Formal 

3 Criterion of 
maximizing 
welfare/legitimacy 

The policy is legitimate 
and maximizes social 
welfare. 

Was social welfare 
maximized? 

Formal 

4 Cohesion criterion Decision-makers act 
transparently 

Is the policy supported 
by interest groups and 
implementation 
agencies? 

 

 
At this point, it is necessary to mention the attribute of relativity of the effectiveness itself.  In 
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and deriving the aim of 
political intervention from general information about the state of the environment would 
encompass uncertainty, it is also impossible to formulate variant solutions to an 
environmental problem.  In that case, effectiveness needs to be assessed according to the 
remaining criteria.  

 
4.  Methods of Assessing The Effectiveness of Implementing Environmental Policy 
A number of methods are available for the assessment of individual projects of environmental 
protection (the core of the meth
contributions and costs). When assessing the effectiveness of political programs, the sense of 
effectiveness necessarily shifts from the original economic viewpoint of economy to the 
viewpoint of material efficiency of the solution. 

As shown above, approaches to the analysis of political programs can be divided into two 
- -

offers a number of arguments in favor and against each of these approaches. 

-
-

- -
important element of the political process and can be classified among analyses monitoring 
the criteria of formal rationality.  

- ms consists in 
the method of regulation impact assessment (also known as RIA  see Resolution of the 
Government of the Czech Republic No. 877/2007).  In principle, the RIA method reflects the 

oblem solution or the phase of 
the political process. 

Figure 3 contains schematic depiction of another method of assessing a certain environmental 
policy/policy program used in Great Britain.  This type of assessment differs from the RIA 
method basically by the fact that it is designed for ex-post assessment while RIA serves as a 
supporting tool for the proposal and discussion of the solution to a political problem. 
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Figure 3: Integration of the concept of effectiveness into the wider purpose of 
policy assessment / example from Great Britain 
 

Defining the success criteria + 
decomposing the criteria into the

critical success factors (CSF)

Determining the ties 
among all CSF and 

influencing factors (IF)

Identification of the 
goals of a policy program

Identification of 
influencing factors (IF)

Identification of 
proposals 

of how to improve 
the policy program

Determining the weights of CSF

Assigning points to each CSF 
with respect to the rate 

of its influence on achieving  
the gals of the policy program Determining the costs of 

influencing factors and all OPI 
(made by the interest group)

Determining the weights
for individual goals

Measuring the effectiveness, 
i.e. the relation between the 

goal and the influencing factor

Analysis of costs and 
contributions for the 

calculation of costs on 
one effectiveness 

unit for selected OPI

Mutual comparison of OPI 
and the initial situation

 
 

Source: Modified according to DEFRA, 1999 
 

for decision-making on the choice of the analytical approach.  In essence, the conditions 
specify the basic questions of the top-down analyses.  If either of the conditions is not fulfilled 
(especially Condition 1), there is space for a bottom-up analysis because the invalidity of the 
given condition implies that the basic questions of the top-down analysis cannot be answered. 

Because it is well-arranged and can be used in various situations, the top-down approach is 
often the preferred type of analysis. Its opponents point out that this analysis ignores the 

and special-interest initiatives, and the system of dividing responsibilities, loyalty and trust. 

However, we have to judge the program classification of the top-down assessments of the 
ongoing and planned programs from the viewpoint of development of the entire area of 
political events of the bodies of public authority. Where any inadequacies have been found in 
the proposed policies and where ineffectiveness (both inefficiency and the lack of economy) 

of organizations (systems using the principles of the Plan-Do-Check-Act cycle) is definitely 
beneficial.  

However, the bottom-up approach is warranted in the cases where attention is concentrated on 
effectiveness in the sense of efficiency (i.e. failure of a policy due to insufficient cohesion) or 
in cases where there is an implementation deficit in general (inadequate implementation and 
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organizational structures). Therefore, the bottom-up approach will be preferred when a policy 
program does not meet the conditions of an effective policy or where attention is focused on 
the source of ineffectiveness, rather than on the effectiveness hypothesis.  

The CAF (Common Assessment Framework) method is an example of the bottom-up 
approach.  At the present time, this method is employed in a number of governmental 
organizations of the Czech Republic in the actual version of the CAF model, see EIPA, 2006. 
Although the CAF method is intended for self-assessment of active organizations, it is 
apparent that external analysts can also use it, with certain limitations. The most important 
limiting condition consists in the need for cooperation between the members of the assessed 
organization and external evaluators, and the potential unwillingness to cooperate.  The CAF 
method and other methods of the bottom-up approach (e.g. the general method of case 
studies) are conditional on active participation of the members of the assessed organization in 
the analysis, and external questioners may not always succeed in establishing a relationship of 
trust and the impression of working on the same goal of assessment.   

 
5  Conclusion 
Study of effectiveness of implementation of policy programs in literature shows that the terms 
are not used uniformly and also that different concepts are used, which either overlap (for 
example, the RIA principles have been adopted from top-down assessments of national 
competitiveness  see th
overlapping of the rational problem solution and idealized political process) or are being 

Individual -
assessment methods for the assessed policy/program rather than the general method (many 
professional studies are case studies or they apply the bottom-up approach).  

Therefore, we believe that, before specific methodologies are created, it is necessary to make 
a certain methodological generalization in order to eliminate, as far as possible, the potential 
misunderstanding between the authors of the methodology and its subsequent users during the 
preparation of a specific methodology.  However, we are also aware of the fact that, even 
though the methodologies for policy assessment should be proposed with the aim of having 
the widest possible application, the case-study method (i.e. case by case assessment, rather 
than a general assessment method) is still the most frequently acceptable method for 
assessment studies. 

When developing methodologies, it is particularly necessary to clarify the effectiveness 
criteria employed in the analysis of the implementation phase of the given specific political 
process.  Further, it is necessary to clarify whether the top-down or bottom-up approach is to 
be used. Governmental authorities may prefer the top-down approach for the assessment of 
effectiveness of their own programs as these approaches are based on a simple comparison of 
the planned and achieved results. The top-down approach is suitable especially for policies 
guaranteed by an active central governmental authority.  On the other hand, in a number of 
cases, it is possible to consider the choice of this approach to be unsuitable or inappropriate. 
However, the bottom-up method, which can better discover the causes of potential problems 

ee of open cooperation of the 
members of the assessed organization with external evaluators and by the potential 
unwillingness of the assessed organization to cooperate.  
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MEASURING MONEY FLOWS IN LOCAL ECONOMY? INTRODUCTION OF THE 
LOCAL MULTIPLIER 

 

 
Economy as a leaky bucket 

be business income for exported goods, state contributions, spending of tourists and others. 
However, some of that money leaks from the economy as fast as they came in. Imagine 
payment for electricity and heat, provided by central power plants, or far off suppliers of 
goods and services, or payment of national taxes. It is better to say that local economy is a 
leaky bucket. 

Conventional approach of regional development professionals is to pour more money in, 
irrespective of the size of the leaks. But, there is an alternative: you can help to strengthen 
intra regional economic relations and by doing this plug or at least lessen the leaks. And 
intensify the circulation of money within the region. 

The latter approach possesses also a political implication, mentioned by Johanisova (TES 

aware of the risks and issues of our times, i.e. economic instability (possibility of a sudden 
collapse of currencies, fluctuations in the prices of key resources, including food and energy), 
global warming and environmental destruction, you are likely to consider support for local 
economy to be important. It can become a shield against the mentioned threats, against 
economic instability and destruction of the nature environment, upon which we all depend. 
Local economy, that maintained at least a part of its local relationships (local ownership of 
businesses, local production using local resources, local sale and re-investing in the local 
economy) is less vulnerable from the global point of view, and is efficient in terms of less 
wasting of the energy and natural resources, most importantly in transportation and packaging 
or processing the food for longer storage. The further the product travel, the bigger and more 
wasted are these energy costs. Not to mention that sooner or later they will demonstrate 

pretending them nonexistent): global warming, peak oil, dependency on far off resources 
 

And there is the concept of sustainable development. There are many indicators for 
environmental and social pillar of sustainable development, there is little to be said about the 
economic pillar. Usually it is stated that it must be in balance with the other two. Economic 

But its meaning is much deeper, as indicated in the above quotation. And here could be 
utilized the local multiplier  it could become one of the indicators of sustainable 
development, eg. for specific application called Agenda 21. What is the local multiplier then? 

 

How the local multiplier works 
Local multiplier, developed by London not-for-profit think tank New Economics Foundation, 
describes the rate of localisation of an economy (community, region). In other words, how 
quickly the money change hands within the economy and how much leaks out of the 
economy. 
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In general, a multiplier is a concept of economics used to measure how specific capital inflow 
circulates (or multiplies) within a given area. The concept was developed in the eighteenth 
century and popularized by John Maynard Keynes in the twentieth century. The local 
multiplier describes the spending of money in specified region or micro region in three levels: 
initial income, the way this money is spent and finally the way how the money is re-spend. 
The measurement of the local multiplier finishes in the third level, because up to 80  90 % of 
the multiplication effect is captured in those three levels. Further measurement is not useful 
and is difficult. That is why we talk about the Local Multiplier 3  LM3. The working f the 
local multiplier is shown here: 

 
It is clear that in Localton the initial income of 10 Euros generated additional 14,4 Euros, 
whereas in Leakyville it was a mere 2,4 Euros. It is very important for local economy 
where you spend your money! 
 
Example 
The calculation of local multiplier consists of three steps. The first step and the cornerstone of 
the analysis is to determine the initial income of the subject, whose impact on the local 
economy is to be measured. It can be a municipality, business, not-for-profit organisation or 
even a specific group of people (e.g. customers of local branch of a bank) or any other 
subject. The initial figure can alternatively be also turnover of a business or budget of a 
project. 

In the second step we determine, what proportion of the initial income has been spent locally. 
The definition of local economy is case specific  it depends on the area, in which we want to 
track the impact of the spending. Even this information about the proportion of local spending 
can tell us a lot about the impact on local economy. 

Third, it is determined using a questionnaire, how much money was spent locally by the 
suppliers of your organisation. Did they spend the money in local economy or outside? We 
can come to interesting conclusions. For example supplier, that has its headquarters outside 
the region, re-spends big proportion of its income in the local region and thus supports its 
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development. Even though your organisation does not spend much money in your local 
economy, but with a far away supplier, the money eventually comes back. 

Then we need to calculate the entire LM3 score: we add up the volumes of money in 
individual steps and divide the sum by the initial income. The resulting indicator shows how 
the initial income multiplied in the region. The above picture illustrates this process. 

For example, your organisation has the initial income (or turnover, if you want) 100.000 
Euros per year. Then you find out that out of that 50.000 Euros was spent locally. If you then 
interview your suppliers (all or a sample, depending on their number) to find out how much 
they re-spend locally, you see that it amounts to 20.000 Euros. 

Calculation of LM3 score:  
Round 1 100.000 EUR 
Round 2 50.000 EUR 
Round 3 20.000 EUR 
Total 170.000 EUR 

 

And that is all. Your LM3 score is 1.70. You can say, that every Euro, that your organisation 
earns, brings 1,70 Euros for the local economy, or 70 additional Eurocents. Theoretically, the 
LM3 can be between 1,00 (no additional benefit) and 3,00 (all income spent locally). 

 

First LM3 in Czech Republic 
The first application of the LM3 in Czech was MA. thesis of student of the Faculty of Social 
Sciences, Mr. Dosek, in 2006. More systematically was the concept brought in the country by 
the Economy and Society Trust. Its pilot project in Hostetin is described below (TES 2007). 
The cider mill in Hostetin is one of the model projects of sustainable development in the 
White Carpathians region. The EST was doing an analysis of the benefits and problems of 
those project and included LM3. The aim was to describe the role that the cider mill plays in 
local economy. Actually, LM3 became one of the important arguments in the analysis. 

An area around Hostetin with the diameter of 50 km was chosen as local after a few 
consultations. The total spending of the cider mill in 2006 was 1,8 mil. CZK. Out of that, 0,67 
mil. CZK was spent in the local area  about 36 % of the total spending. Result of questioning 
in the third round was additional 0,46 mil. CZK spent locally by suppliers of the cider mill. 
The LM3 score than was calculated as follows: 

 

The LM3 score for the cider mill was 1,62. It means that every CZK spend locally brought in 

indicator (will never be 100 % accurate), and that it is calculated for the specific year and can 
differ in different years. 

The biggest item in the cider mill spending (19,5 % of the total spending) were salaries for 
local employees. The second biggest was the rent of premises paid to the Veronica 
Foundation in Brno (19 % of the total spending). However, much of this spending (50,2 %) 
came back to the region in the third round. 

It is the structure of spending of the Hostetin cider mill, where we can learn why the resulting 
LM3 score is relatively small. The main spending is on suppliers of organic apples. But in 
2006 they preferred to sell to Austria due to higher buy-out prices. The biggest supplier of 
apples then was a Slovak company. The cider mill spent 18 % of their money on those apples. 
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The supplier comes from about 10 km beyond the agreed local area and did not have any 
spending in the local area at all. So, this was the leak where money was going out of the 
region, even thought not far away. 

LM3 online 

The author of the LM3 manual, Justin Sacks, together with his partners developed an internet 
based version of the LM3 calculation in 2007. Thanks to this internet application, calculation 
of LM3 is now much faster and less resource demanding. The whole application can be 
viewed at www.lm3online.org. Interested parties can even go through a demo project. The use 
of LM3 online is free for not-for-profit organisations. 

The EST in collaboration with Justin Sacks K2A Company in London are currently working 
on the development of the Czech version of the system, so that it can be used by Czech 
organisations. 

 

Conclusion 
It is important to remember, that LM3 is an indicator. Indicators like those are commonly 
used  e.g. in TV ratings or financial market ratings. They are called indicators, because they 
indicate the working of some processes. Usually they are not results of accurate 
measurements, but rather information that simplifies watching and interpreting of complex 
issues. The LM3 score then offers general view of the working of one aspect of your 
economy. Not hard data. And similar to TV ratings, the results of the LM3 calculations are 
open to discussion. 

Hopefully the LM3 gradually becomes welcomed and routinely used indicator for observation 
of economic pillar of sustainability on the local level, and that thanks to the new information 
it brings, organisations and individuals will change their spending patterns for the benefit of 
the development of their region. 
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NON-FINANCIAL REPORTING AS A PRECONDITION OF SUSTAINABLE 
DEVELOPMENT ON THE COMPANY LEVEL 

 

 

compromising 
World Commission on Environment and Development defined sustainable development as 
early as 1987.  
The concepts known as Corporate Social Responsibility, Sustainability, Triple Bottom Line, 
and People-Planet- Profit are likely to be considered as synonyms.  Contrary to many 
misrepresentations of NGO, it is necessary to emphasize that Corporate responsibility is not 
only philanthropy, but according the definition World Business Council for Sustainable 
Development (2004): 
development, working with employees, their families, the local community and society at large 

 
 
Reporting on the Activities and Sustainable Development of the Czech Coal Group 

and environmental, and addresses the conditions of how these three dimensions co-exist and 
how they are interconnected. The social and environment factors reports get ahead in addition 
to usual annual reports. Many international companies release these reports simultaneously, 
for the bigger, especially basic industry, energetics and mining companies is the non-financial 
reporting a must.18 
The Czech Coal Group publishes, on a regular basis, its yearly report on its activities and 

sustainable development and provides feedback to the Czech Coal Group and its stakeholders 
in terms of the data being produced. The reason for publishing Report is the conviction, that 
only where data is made public are stakeholders able to identify preferences that can be shared 
across all stakeholder groups. 
The first Report on the Activities and Sustainable Development of the Group was issued in 
July 2005 under the programme of Monitoring of External Factors of Sustainable 
Development of the Group, which was commenced in 2003. The purpose was to provide a 
report on the activities of the companies within the Group, with a particular focus on 

relevant data characterising the development of the region. 
 
Methodology of Global Reporting Initiative (GRI) 

The Czech Coal Group was the first in the Czech Republic to apply the methodology of 
Global Reporting Initiative (GRI) - Sustainability Reporting Guidelines GRI, 2002, and 
thereafter also the GRI Mining and Metals Sector Supplement, 2005, to corporate reporting. 
(For Report see www.czechcoal.cz/report) 

                                                 
18The main motivation for publishing CSR Reports is economical (74%) and environmental (53%) reasons. 
Among economical reasons predominate innovation, education, employee motivation and risk management. 2/3 
of Reports describe the social area. Most frequent topics are labour standards, labour conditions, and 
philanthropy and society engagement. 40% of these reports are compiled according GRI methodology.    
In  KPMG international survey of corporate responsibility reporting 2005 
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In compliance with the principles of sustainable development, the Global Reporting Initiative 
(for more information see www.globalreporting.org) promotes voluntary disclosure of 
environmental, economic and social indicators by organisations, including particularly 
privately-held businesses. The objective behind the GRI is to support the transparency and 
credibility of the activities related to sustainable development. 
The Global Reporting Initiative methodology is an effective and inspiring standardised tool 
for the monitoring the sustainable development at the company level. It defines specific 
indicators of the three dimensions of sustainable development.  
The main reason why this methodology was chosen was the equal reporting of both financial 
and non-financial data and both internal and external effects. The selected methodology 
makes it possible to prepare a more rational and more balanced interpretation of the 

protectionist views focusing only on the adverse impacts of man and technology on the world 
of nature. 
 
Method of Data Processing and GRI Standardisation 
The methodology data requirements: 

 The obligatory information describing the company profile  the description of 
company structure, activities, norms, rules and processes effective in the company 

 Indicators  mostly numeral data, or confirmation of existing activities and description 
of process in concrete areas. Indicators are divided from the perspective of the three 
pillars of sustainable development (economical, environmental and social  human 
rights, labour practices, product responsibility and society). The pillars are divided 
according constituent aspects which are linked with concrete measurable indicators. 

 As a matter of experience or communication (e.g. questionnaire, research, workshop) 
with stakeholders during the preparation of the Report, it is possible to choose suitable 
indicator combinations, which truly characterize concrete industrial activity   

Stakeholder engagement and stakeholder definitions 
 The term stakeholder engagement means to find out the stakeholder representatives 

interests from the information request perspective and mainly the contexts, which 
must accompany this information. Finding this context is particularly necessary, so 
that the information, purveyed to various, frequently opposing target groups, would be 
comprehensible. 

 In the CSR area, it is possible to specify the main interest groups (stakeholders) with 
their specific demands and needs (e.g.): 

 Customers 
 Employee and workers' organisations (trade union) 
 Local communities and self-government authorities 
 state administration authorities 
 employer's organizations 
 NGO and economic and business associations and unions 
 education and research partners 
 suppliers and other business partners 
 finance institutions  

These stakeholders are naturally different in the different business branches.  
 
The Czech Coal Group GRI standard reporting experiences in the Czech Republic:  

1.  
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 The definition of the report stakeholders and finding their relevant participation for 
stakeholders engagement 

 To compile the survey from ordinarily released information or from information 
handed in to the state administration authorities 

 Finding what is possible to report and in which form (range, scale, periodicity) 
linking to other regional public data 

 Defining the key aspiration of the released report 
 Finding, which data are missing to fulfil the GRI indicators and what is going to be 

published beyond the GRI requirements because of the stakeholders 
 What are the reporting rough costs and personal requirement 

 
The Practice and methodology in the Czech Coal Group  

 The Czech Coal Group itself carries out all the activities concerning its main products  
coal production and electricity trade. The current reporting covers the entire output of the 
Group as well as the environmental and social impacts.  

 The reporting relies on the consolidated figures from annual reports of the companies, and 
some other data is taken from the yearly reports of the individual organisational units and 
the subsidiaries; only a small portion of the data is prepared specifically for this report. 

 The criteria and definitions used in the determination of the economic, environmental and 
social costs and benefits are the standard criteria required by the Czech regulations on 
annual reports and on maintaining records in the personnel (employee) area. 

 Certain information, especially social data reporting, and a number of case studies (quality 
management, reclamation, social impacts of mining etc.) are prepared separately with 

 
 Data is selected upon consultation with specialists from the individual Group companies. 

In deciding on the final form and appearance of the texts and data overviews, the 
management of the Group relies on the opinions of those specialists.  

 With the exception of the financial data (which is presented for the Group as a whole), the 
methodology of preparing the Report prefers detailed information (in the social and 
environmental area) from the individual companies within the Group; as to the 
information on the region, the data as well as the maps refer to the individual 
communities. This level of detail goes beyond what is required by the GRI methodology 
and 
stakeholders in the region, especially in the districts of Most and Chomutov. 

 KPGM audits the structure and methodology in the GRI Report of the Czech Coal Group. 
 
What is characteristic for non-financial reporting? 

 It is not in any case simply a collection of business personal and environmental data. 
 Non-

n the branch development and regional 
influences context.  

 The datum for choice of reporting span is Core business, the site of operation, impacts 
and assets. Literally from machines to neighbouring municipality, district up to 
sectoral policies and social and environmental legislation. 
 

-  

 Includes the company vision, risks and opportunities 



138 

 community etc.), the 
encouragement of long-term trends 

 all-embracing quality management activity (environment protection, product 
responsibility ) 

 infrastructure influences and assets of the company existence in the region 
 employment policy (safety, health, education, benefits, etc.) 
 social area  ethical codex, possibilities of community engagement in planning 

processes, unintended consequences responsibility solution, sponsoring rules, etc.  
 
In the new processes introduction perspective  it is all about stakeholder engagement  

 Reciprocal providing with data and stakeholder engagement recommendation, 
evaluation of company and community cohabitation and sharing sufficient volume of 
information for adequate discussion. 

 
The most important questions when applied in Czech circumstances are:  

 The answer to the fundamental questions, whether to join the annual report with the 
SD Report or how to link the Report with all mercantile materials. 

 The solution of report scope according GRI indicators, or according stakeholder 
engagement. The difficulty is, that in some circumstances these demands just meet 
partially 

 Decision about establishing the reporting system and decision about the level of 
purveyed date (in concrete subsidiary company, according the district or 
municipalities, in what time series) 

 The indicator transfers from the methodology to the company system (it means to 
create an application which derives the data from the concrete separate company parts 
reports or directly from software Helios, SAP and other accounting systems) 

 
Conclusion  
The authors of CARROTS AND STICKS FOR STARTERS, Current trends and approaches in 
Voluntary and Mandatory Standards for Sustainability Reporting19 pertinently point out, it 

nability 
Reports readers by extending the quantity of numerical data   - what seems is the aim of some 
consulting companies and NGO. It would rather be good to emancipate the public, so they can 
make their opinion from the published data. The only way leading to this aim is the 
stakeholder engagement.  
The burdensome fact, that Czech Republic, in spite of all the appeals is still an outsider within 
the developed world, still remains. The companies still hesitate to purvey the data and to 
publish comprehensible reports, which are not only promotional texts. Consequently the 

Responsibility or Sustainable development throughout methodically completed GRI 
indicators are, unlike Spain, Netherlands or Great Britain, disappearing in the distance. The 
number of methodically processed reports in Czech Republic is possible to count on the 
fingers of one hand  
 

Czech Coal a.s., s.kuzel@czechcoal.cz 
                                                 
19 CARROTS AND STICKS FOR STARTERS, Current trends and approaches in Voluntary and Mandatory 
Standards for Sustainability Reporting United Nations Environment Programme, 2006. Printed in South Africa. 
 



139 

APPLICATION OF ENVIRONMENTAL MANAGEMENT ACCOUNT IN SMALL 
AND MEDIUM SIZED ENTERPRISES 

 

 

Abstract 
The papers deal with very actual problems. The main problem is application of environmental 
account into the small and medium-sized enterprises in condition of the Slovak republic. In 
general is know so the legislation do not dictated to applied environmental account in to  the 
enterprises and this is a main problem of whole environmental account function in enterprises. 

Key words: environmental account, small and medium- sized enterprises. 
 
Introduction  
Almost all enterprises have in there traditional account observes environmental financial 
involved costs and mainly environmental costs. For contribution of economical ratio decision 
should be difference from financial aspects. In regular account invoke financial observes are 
not a main problem to deal. Environmental account is a only one part from  voluntary  tools 
which are closer mention in 
a 
MIHOK. 
 
System Observation and Evaluation of Environmental Costs for Enterprises 
Function of Environmental accounting is to support the delivery of the Environmental Policy 
and EMS. Our Environmental policy has included a commitment to develop environmental 
accounting for its own business purposes since 1995. "To develop an Environmental 
Accounting System to support the integration of environmental performance measures into 
our core financial processes and to track internal environmentally significant expenditure" 
The drivers for development are the same as for any good business: 
 

 cost savings 
 environmental improvements 
 corporate governance 

 
Environmental accounting would receive a substantial boost if an international consensus 
could be reached on methodology. The UN Statistics Department has coordinated some of the 
ongoing efforts toward this end since the 1980s. In 1993, the UN published the System for 
Integrated Economic and Environmental Accounting (SEEA) as an annex to the 1993 
revisions of the SNA. SEEA is structured as a series of methodological options, which include 
most of the different accounting activities described above; users choose the options most 
appropriate to their needs. No consensus exists on the various methods that the UN 
recommended. In fact, SEEA is now undergoing revision by the so-
comprised primarily of national income accountants and statisticians from OECD countries. 

Development of the conventional SNA took some forty years. 
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The Environmental Accounting System (EAS) began developing in 1997. Its purpose is to 
integrate environmental performance measures into core financial processes to generate cost 
savings and reduce environmental impact through improved management of resources. 

One important perspective that has emerged is that it is convenient to partition environmental 
concerns into two aspects; those concerned with environmental goods and those with 
environmental services. Environmental goods cover sub-soil deposits, natural forests, fish 
stocks and wildlife. These are all products that are drawn into economic activities and in the 
process acquire a monetary value as they are made subject to transactions. They are not just 
used in economic activities but used up so the stocks of such goods may be subject to 
depletion. It is the assets themselves that are subject to transactions and thus establishing 
balance sheets and other accounting entries relating specifically to environmental goods and 
in monetary terms seems feasible. 

Environmental services cover the functions provided, mainly by air and water, as 
environmental sinks for residuals and waste. They are less inputs into the economic process 

by means of payments are being established, for the most part there is no monetary 
consequence of this use. These assets are used but not used up in the way that environmental 
goods are. The main concern is not with depletion but with degradation of these assets. 
Measurement of the use of air and water tends to be indirect, how much of which residuals are 
discharged into them, yet the process of assimilation of residuals and of natural regeneration 
is not perfectly understood and, thus, an exact measure of the use of the assets is elusive. For 
all these reasons, statisticians, if not economists and environmentalists, tend to have serious 
reservations at least at present about establishing balance sheets and monetary transactions 
relating to the provision of these services. 

Users of environmental information 
Users of environmental information are internal and external. On the base of those two groups 
we made a questionnaire which had 25 questions. Near working-out cooperate 16 enterprises. 
From all of those enterprises was 3 enterprises handle with services and 13 enterprises worked 
in area of industry  

One of questions was > How good is a knowledgw about term environmental account 
table 

Table 

possibilities % branch % 

Yes 43,75% Services 14,29% 

Industry 85,71% 

No 56,25% Services 22,2% 

Industry 78,8% 
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Knowledg about  term environmental account

43,75%

56,25%

1
2

 
Graph: knowledge about term environmental account 

accounts. 81,25% companys non-prosequituron special accounts encironmental costs.[1] 

 

Montioring of environmental costs on special 
accounts

18,75%

81,25%

1
2

 

            Graph: Montioring of environmental costs on special accounts 

Questions> In what you see many problems by observationof environmental costs   

We have many different answers: 

 equivocation of definition environmental costs , 
 non stabile  legislative 
 high administration, 
 Very many problems in new made legislative, 
 Not strong informations base. 
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THE EVOLUTION OF VALUES INDICATORS OF SUSTAINABLE 
DEVELOPMENT IN THE CZECH COAL GROUP 

 

 

There has been a tradition in the Czech Coal Group to present the results in the annual Report   
of the Czech Coal Group  Activities and Sustainable Development. The following article     

Non-financial Reporting as a Precondition of Sustainable Development 
 

The Sustainability Reporting Guidelines consist of Reporting Principles, Reporting Guidance 
and Standard Disclosures (including Performance Indicators). These elements are considered 
to be of equal in weight and importence. 

The selection and use of environmental performance indicators may also help organisations in 
better understanding and improving their environmental management and performance. The 
selection and use of environmental performance indicators should be cost-effective and 
appropriate to the size and type of organisation and its needs and priorities. The use of such 
indicators will enhance the reporting of environmental performance by converting raw data 
into information that can be easily understood by the intended audience. Environmental 
performance indicators summarise extensive environmental data to a limited number of 
significant key information sets. This will assist organisations in quantifying and reporting 
environmental performance. Another important function of environmental indicators is to 
assist organisations in the management of their environmental aspects and impacts.  

Creating environmental information can be expensive and time consuming. Environmental 
performance indicators should therefore be cost-effective and appropriate to the size and type 
of organisation and its needs and priorities. They should address primarily those 
environmental impacts that are most significant and which the company can influence by its 
operations, management, activities, products and services. They should also be sensitive 
enough to reflect significant changes in environmental impacts. In addition, organisations 
should make the optimum use of the environmental information they collect. To this end the 
indicators should fulfil the dual purpose of assisting the management of the organisation and 
providing information to stakeholders. Depending on an organisation's capabilities and 
resources, the use of environmental performance indicators may initially be limited to those 
aspects considered most relevant, with the initial scope being gradually widened over time.  

The basic principles of environmental indicator systems are: 
 comparability: indicators should enable a comparison and show changes in the 

environmental performance, 
 balance between problematic (bad) and prospective (good) areas, 
 continuity: indicators should be based on the same criteria and should be taken over 

comparable time sections or 
 units, 
 timeliness: indicators should be updated frequently enough to allow action to be taken, 
 clarity: indicators should be clear and understandable. 

The Aspects in the Environment Indicators set are structured to reflect the inputs, outputs and 
modes of impact an organization has on the environment. Energy, watter, and materials 
represent tree standard types of inputs by most organizations. These inputs result in outputs of 
environmental significance, which are captured under the Aspects of Emissions, effluens, and 
Waste. Biodiversity is also  related to the concepts of inputs to the extent that it can be viewed 
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as a natural resource. However, biodiversity is also directly impacted by outputs such as 
pollutants. The Aspects of Transport and Products and Services represent areas in which an 
organization can further impact the environment, but often through other parties such as 
customers or suppliers of logistic services. Compliance and Overall Aspects are specific 
measures the organization takes to manage environmental performance.        

The evolution of values chosen environmental indicators, published in the report of 
sustainable development the czech coal group, will be stated in the presentation. 

 

 
Ing. , Ph.D. 
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APPLICATION OF TRANSFER PRICING METHODS IN PRACTICE 

 

 
Abstract 
Corporate income tax of most economically developed countries requires multinational 

according to which the transactions between related parties have to be concluded at market 
 price one of the five transfer pricing method should be 

applied. The purpose of this paper to examine the selection of these methods: when each of 
the methods should be chosen and used.  

 
Keywords: transfer pricing methods, internal and external comparabl
length principle. 
 
Introduction 
Relevancy. In the process of globalization the role of multinational enterprises in world trade 
has increased dramatically over the last 20 years. As a consequence the amount of cross-
border transactions concluded between related parties exceeded 50% of all international trade. 
The tax rates and tax accounting principles are different in various countries; therefore, 
multinational companies often set transfer prices that differ from market prices, i.e. prices 
which would have been applied by unrelated parties in similar transactions under similar 
conditions in the open market, in order to minimize the tax burden (profit tax, value added 
tax, customs, etc.) and obtain other benefits. 

Due to these reasons governments of most countries agreed that the transactions between 

and that the profit earned by related parties from inter-company transactions may be adjusted 
if these transactions are not concluded at market prices.  

regulations have been introduced already several (or even more) years ago; however there are 
very few books and articles (Rolfe, 2005; Levey, Wrappe, 2001; Feinschreiber, 2004; 
Plasschaert, 1994; Novikovas, Poskaite, 2006),  where the problem of the selection of transfer 
pricing methods is analyzed.  

Purpose. The purpose of this paper is to investigate when each of these methods should be 
applied in practice and what selection criteria should be used. 
 

1.  Selection of transfer pricing methods 
 In most countries (where the transfer pricing rules are based on OECD Transfer 
Pricing Guidelines) the followi
length prices: 

 comparable uncontrolled price (CUP) 
 resale price method (RPM), 
 cost plus (C+), 
 profit split (PS), 
 transactional net margin method (TNNM). 
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According to the OECD Transfer Pricing Guidelines (OECD, 1995) firstly the comparable 
uncontrolled price method must be selected if possible. If the data for application of this 
method is not sufficient or reliable, resale price or cost plus method must be selected. It is 
important to notice that price established based on traditional transaction methods is the 
closest to the . However, due to the complexity of modern business, 
sometimes it is difficult or even impossible to apply traditional transaction methods. 
Therefore, in such cases when it is impossible to find comparable transactions or the data on 
such transactions is insufficient (not reliable), the transactional profit methods (profit split and 
transaction net margin methods) must be applied. 
The order of the selection of transfer pricing methods is provided in the picture No 1. 

. 
1 Picture. The order of selection of transfer pricing methods 
Source: created by authors 

ntrolled and 
uncontrolled transactions. In order to compare with uncontrollable transaction primarily 
internal comparables (transactions concluded between tested party and unrelated party) should 
be considered. In case the internal comparables are available, the CUP method (or RPM, or 
C+ when CUP could not be applied) should be considered. If internal comparables are not 
available or in order to test the result received using internal comparables, external 
comparables (transactions between unrelated parties or independent companies engaged in 
these transactions) should be used. 
Also, it should be noted, that when selecting pricing method it is important to consider the 
characteristics of transaction, the reliability of the data available, the degree of similarity 
between controllable transaction and the selected comparable transactions and other relevant 
information (Feinschreiber, 2004).  
Each of the transfer pricing methods is described below. 
 

Selection of transfer pricing methods 

Search of internal comparables 

Search of external comparables 

Transactions between 
unrelated parties 

Independent companies 

CUP method 

RSM or C+ method 

PS method or TNNM 

Yes 

No 

If CUP can 
not be applied 
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2. Comparable uncontrolled price method 
The comparable uncontrolled price (further  CUP) method compares the price charged for 
property or services transferred in a controlled transaction to the price charged for property or 
services transferred in a comparable uncontrolled transaction in comparable circumstances.  

An uncontrolled transaction is comparable to a controlled transaction (i.e. it is a comparable 
uncontrolled transaction) for purposes of the CUP method if one of two conditions is met: 1. 
none of the differences (if any) between the transactions being compared or between the 
enterprises undertaking those transactions could materially affect the price in the open market; 
or 2. reasonably accurate adjustments can be made to eliminate the material effects of such 
differences. 

It may be difficult to find a transaction between independent enterprises that is similar enough 
to a controlled transaction such that no differences have a material effect on price. For 
example, a minor difference in the property transferred in the controlled and uncontrolled 
transactions could materially affect the price even though the nature of the business activities 
undertaken may be sufficiently similar to generate the same overall profit margin. When such 
differences are identified it is necessary to find how they influence the transaction price and 
whether appropriate indicators may be adjusted in such way that comparability of these 
transactions would be maintained (Shapiro, 1995).  

Where it is possible to locate comparable uncontrolled transactions, the CUP method is the 
most direc

however, the most attention should be paid to the subject of transaction. Therefore, for 
comparability purposes it is not recommended to select the company the main activity of 
which is not the same as comparable one or it was casual transaction.     

The CUP method is a particularly reliable method where an independent enterprise sells the 
same product as is sold between two associated enterprises. For example, assume a taxpayer 
sells 1,000 tons of a product for EUR 80 per ton to an associated enterprise in its group, and at 
the same time sells 500 tons of the same product for EUR 100 per ton to an independent 
enterprise. This case requires an evaluation of whether the different volumes should result in 
an adjustment of the transfer price. The relevant market should be researched by analyzing 
transactions in similar products to determine typical volume discounts. 

3. Resale price method 
The resale price method (RPM) begins with the price at which a product that has been 
purchased from an associated enterprise is resold to an independent enterprise. This price (the 
resale price) is then reduced by an appropriate gross margin. 

RPM may be selected when the associated party which has acquired goods or services from 
other associated party resells them to unrelated party. In the case when associated party 
acquires goods or services from third party and resells them to associated party RPM cannot 
be applied.    

Resale price margin (N)  the difference between the resale price (K2) and acquisition costs 
(K1). It reflects all expenses directly related to the resale and the profit earned. It is calculated 
based on the formula provided below: 

                  K2  K1 
                N =                   x 100 % 
                                 K2  
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Resale price margin should allow reseller to cover its operating expenses and, in the light of 
the functions performed (taking into account assets used and risks assumed), make an 

 resale price margin came out of the 
uncontrollable transaction. 

Unlike in the case of application of CUP method, when applying RPM it is very important 
that the functions in comparable transactions are similar, especially those which have the 
biggest influence on the resale price margin, and the subjects of transactions may differ 
(however, the more similar subjects of transactions will result in more precise resale price 

 

It should be expected that the amount of the resale price margin will be influenced by the 
level of activities performed by the reseller. If the reseller in the controlled transaction does 
not carry on a substantial commercial activity but only transfers the goods to a third party, the 
resale price margin could, in light of the functions performed, be a small one. The resale price 
margin could be higher where it can be demonstrated that the reseller has some special 
expertise in the marketing of such goods, in effect bears special risks, or contributes 
substantially to the creation or maintenance of intangible property associated with the product. 

 It is important to notice that RPM gives the best results when the good resold is not changed, 
i.e. its value is not increased, it is not incorporated into the other product, also when the 
reseller performs ordinary resale functions and the significant intangible assets are not 
involved in the transaction. For example, the reseller acquires the rudders from associated 
party, package them and sells to third parties (in this case, RPM can be applied, because the 
reseller does not change the good sold). However, if the reseller implements the airbags in 
these rudders, the value of goods to be resold will be increased and the application of RPM 
will be more complicated (the appropriate adjustments must be performed).  

When the resale price margin used is that of an independent enterprise in a comparable 
transaction, the reliability of the resale price method may be affected if there are material 
differences in the ways the associated enterprises and independent enterprises carry out their 
businesses. Such differences could include those that affect the level of costs taken into 
account (e.g. the differences could include the effect of management efficiency on levels and 
ranges of inventory maintenance), which may well have an impact on the profitability of an 
enterprise but which may not necessarily affect the price at which it buys or sells its goods or 
services in the open market. 

The resale price margin should also be expected to vary according to whether the reseller has 
the exclusive right to resell the goods. Arrangements of this kind are found in transactions 
between independent enterprises and may influence the margin. Thus, this type of exclusive 
right should be taken into account in any comparison. The value to be attributed to such an 
exclusive right will depend to some extent upon its geographical scope and the existence and 
relative competitiveness of possible substitute goods.  

4. Cost plus method 
When applying cost plus (further  
appropriate cost plus mark-up to t  

-up  mark-up, as a result of uncontrolled transaction. Mark-up of a 
transaction (N) is calculated as follows: 

                        K  S 
                  N =         x 100 %, where:  K  sale price,  S  expenses of transaction 
                S 
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In order to find identify whether C+ method can be applied, it is necessary to evaluate the 
comparability of functions performed in the comparable transactions, especially those which 
may have the most significant effect on mark-up of the transaction. The bigger comparability 

length mark-up calculated using C+ method (for example, if supplier uses leased assets, the 
expenses incurred by him without adjustments will be not an appropriate comparable to 
expenses incurred in the case when the supplier uses its own assets). The comparability of the 
subject of the controlled and uncontrolled transactions is of less importance, however, the 

mark-up.   

It should be expected that the mark-up is influenced by the level of activities performed by the 
party of the transaction. If the party of the transaction in the controlled transaction carries on 
only the ordinary functions related to the intermediary activities, the mark-up could, in light 
of the functions performed, be a small one. The mark-up could be higher where it can be 
demonstrated that the party of the transaction is involved in more transactions, i.e. marketing, 
product delivery, warranty services and others, in effect involves more resources and bears 
more risks. 

In order to evaluate the comparability of controlled and uncontrolled transactions, it is 
important to consider the consistency of the accounting rules applicable in the countries of 

costs of production, or the appropriate adjustments may be performed (Rolfe, 2005). 

C+ method is most useful where semifinished goods are sold between related parties (for 
example, toll manufacturer which does not assume the significant portion of risks and does 
not own significant intangible assets), or where the controlled transaction is the provision of 
services (for example, provision of the management services to subsidiaries of the company). 

Whereas one of the most important indicators applying C+ method are costs, it is of very high 
importance to identify costs actually incurred by the parties of the transaction and their 
relation to the price of the analyzed transaction. 
 
5. Profit split method  
When applying profit split (further  PS) method, profit derived from controlled transaction is 
distributed among the parties of the transaction in such way how it would be distributed 
among third parties. It is important to notice, that PS method requires the distribution not of 
total operating profit of associated parties (group companies), but the profit derived from the 
particular controlled transaction (-s).   

PS method can be applied in the cases where: 

 the activities of two or more associated parties are very interrelated and it is 
difficult to evaluate transactions on a separate basis; 

 it is impossible to find comparable transaction due to the use of the significant 
intangible assets by both parties of transaction. 

PS method can be applied in two ways:  

 1) Performing contribution analysis; 
 2) Performing residual analysis. 

Contribution analysis can be applied when the external data based on which the proportions of 
profit split may be identified is available, or such proportions may be identified upon the input 
of each party of the transaction considering the risks assumed by each one of them. Residual 
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analysis may be applied in the case when the ordinary functions may be identified properly. In 
other words, contribution analysis is the case when all shareholders have ordinary shares and 
equal rights to share of profit to be distributed, and the residual analysis is the case when one 
part of shareholders have preferred shares and another part  ordinary shares.   

 

6. Transactional net margin method 
When applying transactional net margin method (further  TNMM), it is considered whether 

 

The net margin of transaction  the portion of the net profit of the transaction which should be 
earned in relation to the specific indicators (costs, sales assets etc.). 

transaction, the specific type of transaction must be kept in mind. If the transaction is related 
to the provision of services or resale, the calculation of the net margin of the transaction will 
require the use of indicators related to the sales activities. If the transaction is related to the 
manufacturing, the use of indicators related to the costs incurred is required. When selecting 
certain indicators, the functions performed, assets involved and risks assumed must be also 
considered (i.e. the results of the functional analysis performed must be assessed).    

In general, TNMM is close to the C+ method and RPM, the main difference between 
aforementioned methods is that when applying TNMM the net margin is considered and 
compared, and in the case of the use of C+ method and RPM the gross margin is considered 
and compared.  

In order to identify whether controlled and uncontrolled transactions may be comparable and 
the TNMM may be applied, it is important to make sure that the parties of these transactions 
perform similar functions. The requirements for the comparability of the transactions are 
similar to those applied in the case of use of C+ method and RPM. However, when applying 
TNMM, additionally the operating costs influencing the net margin of the transaction must be 
considered, except for the costs of finance and investment activities (OECD, 1995).    

As applying other pricing methods, when choosing to apply TNMM it is important to 
consider, whether the application of this method would appropriately and properly reveal the 
facts and circumstances of this specific case. The net margin may be directly influenced by 
such factors as the threat of appearance of new market players, the competitive position of the 

etc. Each one of these factors may be influenced by other factors (i.e. differentiation of the 
product, governmental subsidies and regulation might change the level of threat of appearance 
of new market players). 

 

Conclusions 
 ng transfer pricing methods should be 
applied: CUP, RSM, C+, PS and TNNM. 

The table below summarizes the cases when each of the transfer pricing methods should be 
used. 
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Table 1. Application of transfer pricing methods 
Method When should be used 
CUP When the supply of goods (provision of services) is performed based on the 

standard practice. 
RPM When the reseller resells acquired tangible assets whithout changing or adding 

significant value. 
C+ When the manufacturer of tangible assets or service provider does not use any 

significant intangible assets during the process of manufacturing or provision of 
services. 

PS When the traditional transaction methods cannot be applied or they do not allow 
 

This method is usually used when both parties of the transaction use intangible 
assets.       

TNNM When the traditional transaction methods cannot be applied or they do not allow 
 

This method is usually used when neither of the parties of the transaction use 
intangible assets. 
 

     
Summary 
In the process of globalization the role of multinational enterprises in world trade has 
increased dramatically over the last 20 years. As a consequence the amount of cross-border 
transactions concluded between related parties exceeded 50% of all international trade. The 
tax rates and tax accounting principles are different in various countries; therefore, 
multinational companies often set transfer prices that differ from market prices, i.e. prices 
which would have been applied by unrelated parties in similar transactions under similar 
conditions in the open market, in order to minimize the tax burden (profit tax, value added 
tax, customs, etc.) and obtain other benefits. 

Due to these reasons governments of most countries agreed that the profit earned by related 
parties from inter-company transactions may be adjusted if these transactions are not 
concluded at market prices.  

In most countries (where the transfer pricing rules are based on OECD Transfer Pricing 
Gui
prices: the comparable uncontrolled price, the resale price, the cost plus, the profit split and 
the transactional net margin. The methodology for application of these methods that are used 
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GREEN LOGISTICS AND ITS POSITION IN FIRM 

Zuzan  

Green or let say environmental or ecological logistics is rather new term in corporate-
economic praxis. Higher attention is given to it particularly in the last decade. 

l impact, refers to 
understanding and minimizing the ecological impact of logistics. Green logistics activities 
include measuring the environmental impact of particular modes of transport, ISO 14000 
certification, reducing energy usage of logistics activities, and reducing usage of materials 

20 Some activities of green logistics, however, are part of so called reverse logistics, for 
example reprocessing of used product for new usage is a quest and subject of interest of 
reverse logistics as well as green logistics. Contrary, some of the activities are typical for only 
one of the mentioned logistics. For instance activities typical for green logistics include 
decreasing of energy consumption or designing a single-shot packaging using reduced amount 
of materials. 

coordination of chains of material and information flows under optimal costs from point of 
origin to the point of consumption and consequently recycling, liquidation and reverse usage 
of products, where the main goal is to satisfy needs of customers with respect to impacts on 

21 

Close connection of green logistics especially with protection of environment can be 
identified in various areas of economics: 

- relation of individual types of transportation and level of polluting of environment 
- effect of technologies and techniques of logistics, whereby the environment is saved, 
- relation of amount of fuel and materials used during the transportation of products to 

customers and its implications for environment etc.  

Term logistics ecology and term green logistics are often confused. However, both terms 
reflect the fact, that all activities, which are related to the logistics, are ecologically oriented. 

Various ecologists consider, from the point of view of ecology, green logistics as interesting 
mainly because of its orientation toward the recycling, seeing that recycling is important part 
of the sustainability of the environment. Within the activities of green logistics belong also the 
abovementioned processes related to the recycling and disposal of waste, which is however by 
some authors categorized as an area of interest of reverse logistics. 

Traditional logistics handles organization of direct distribution (transportation, storage, 
packaging and supply management from producer to the consumer). Interest of logistics in 
ecology is creating new market opportunities. Ecological considerations open markets for 
recycling and waste disposal, which leads to new sub-sector  green logistics, which includes 
particularly activities as are transportation of waste, movement of used materials etc. 

In literature terms green logistics and reverse logistics are often confused.  

                                                 
20 Rogers, D.S., Tibben-Lembke, R. S.: Going Backwards: Reverse Logistics Trends and Practices. Reno: 
University of Nevada, 1998, p. 101-102 
21  LOGISTIKA, Praha, 
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We can say that in general there are two main views of reverse logistics and that is American 
and European. They differ in particular in the subject of interest of the logistics. From the 
American point of view the interest of the logistics are goods (claims, unsold goods), reverse 
logistics is focused on processing of claims and disposing with unsold and excess goods. 
European approach considers as a subject of the reverse logistics the ability to recycle 
communal and industrial waste in connection with increasing ecological demands, which are 
induced mostly by legislation as well as by the pressure of ecological groups. 

Different experts understand reverse logistics in general in the same way, however in details 
their perceptions differ, as follows: 

- it moves goods from the point of the final destination with purpose of appreciation or 
proper disposal; it is a reverse logical process, which includes goods, its transportation 
and packaging (Beltran, 2002), 

- activities linked to repackaging and re-sale of returned goods, which is the case for 
example for mail-order companies, as well as redistribution of unsold goods to less 
demanding markets or to specialized shops (Rogers, Tibben-Lembke, 1998), 

- activities supporting material recycling and destined to minimization of wastes from 
production and packages (exceptionally consumer goods too). Reverse logistics has 
tightest relation to waste management of the company and through ecological 
objectives fulfills the requirements of the state (Lambert, Ellram, 1998), 

- collection, separation, disassembling  and processing of used goods, by-products, 
excess stock and packaging materials, where the main objective is to ensure its new 
use or material appreciation in the way that is considerate to the environment and 
economically compelling  

- process of repeated retrieval of recyclable and anew usable materials, waste and again 
processed items from the point of consumption or utilization for the purposes of 
reparation, reprocessing, disposal or dep  

- claims of faulty goods, its return to producer or supplier, return of packaging materials 
for the repeated usage (e.g. returned glass bottles), recycling (PET bottles, cans, 
multilayer materials, tires, batteries etc.) 

For greater schematics of the relations between reverse and green logistics serves following 
graphical representation: 

 
Figure 1 Relation of reverse and green logistics 

 
 

Relation between business and environment from the point of view of the waste 
management displays Figure 2. 
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Figure 2 Relation between business and environment 

 
 

  
In case we would consider the abovementioned definitions and opinions about green and 
reverse logistics, we think, that it is necessary to reflect particularly the following aspects: 

- green and reverse logistics are to be understood as integral part of logistics processes, 
- green and reverse logistics are blending together, but at the same time are conditioning 

each other, 
- green and reverse logistics will in the next period of time strengthen its positions in the 

logistics processes, mainly due to creation and protection of environment as a 
transnational affair, as well as from the point of view of economics as a matter of 
firms and corporations. 
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SUSTAINABILITY REPORTING, BIODIVERSITY INDICATORS IN 
AGRICULTURE AND FORESTRY AND THE EUROPEAN ENVIRONMENTAL 

POLICY IN THE CZECH REPUBLIC 

Jiri Morawetz  

 
1 Biodiversity indicators as a part of sustainability reporting and evaluation of public 
expense programs  
Reporting of sustainable development includes a systematic use of meaningful indicators. The 
biodiversity indicators are relevant for the area of nature conservation. These indicators are to 
be used in public policy, otherwise they are an academic exercise only, without a real impact 
in biodiversity conservation.  

The European environmental policy provides relatively high subsidies for agriculture that are 
associated with environmental aspects. In some cases, this does not require the respect for 
environmental limits only (rules of cross-compliance), but also active conservation efforts 
(some agro-environmental measures).  The forestry subsidies are a part of the European 
environmental policy to a lesser degree. The evaluation of the real impact of the agricultural 
and forestry subsidies is an important task on the national and on the international level.  In 
literature we may read about the significance of establishing relevant and measurable goals 
for the purposes of evaluation. However, the real life does not meet theoretical expectations. 
The meeting of goals, established in the expense programs, has to be verifiable and, 
preferably, quantifiable. In this respect, verifiable indicators of impact are of crucial 
importance. It seems obvious that for the purpose of nature conservation an important role can 
be played by biodiversity indicators .  

 Gregory, R., Strien, A, Vorisek, P. et al. (2005)22 claim, among others, that the purpose of 
indicators is to help the decision makers in policy design and also in policy revision reflecting 
the changes of indicator.  

The most extensive work in the Czech Republic on the topic of biodiversity indicators is the 
work Vackar, D. (ed.) 2005 23  
informational synthetic tools that reflects the general condition and the trends of the 
(researched) part of biodiversity 24  

 
2  Indicators of biodiversity and selected groups of organisms in the Czech Republic 
Zima, J. (ed.) et al. (2006)25 states that the Czech Republic is missing a unified system of 
indicators on status of biodiversity that would allow evaluation and monitoring of economic 
and social effectiveness of implemented measures. Zima, J. (ed.) et al. (2006)26 recommends 
to create a central evidence and system of monitoring and evaluation of investments into 
biodiversity conservation and into the influence of measures included in economic 

                                                 
22 Gregory, R., Strien, A, Vorisek, P. et al. (2005): Developing indicators for European birds. In: Phil. Trans. R. 
Soc. B,  360, 2/2005,  p. 272.  
23  
24  
25   
v   
105.    
26 Zima, J. (ed.) et al. (2006):  p. 108.  
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instruments.  Also an integration of economic and ecological indicators of biodiversity is 
being recommended.   

Birds are a relatively well-
(2005) 27 deals in use of bird biodiversity indicators. The authors state that birds have an 
advantage as indicators due to their wide occurrence, sensitive reaction to environmental 
changes, as well as the existence of scientifically proven methods for their research. Besides, 
that there exist many amateur ornithologists that are willing to collect data at a low cost.  
Birds are also a popular group of animals and their use of indicators may have a significant 
influence on the public. On the other hand, the bioindicational significance of birds is not to 
be over-evaluated, and the interpretation of indices has to be subjected to critical inquiry.  

 
been constructed in the Czech Republic, as well as an indicator of birds of forest ecosystems. 
The same species have been included into this indicators as in the case of  Pan-European 
Common Birds Monitoring project  (24 species of agricultural landscape, and 24 species of 
forest birds).  

28 writes that in contrast to the birds, where there is a long-term 
systematic mapping in the Czech Republic, the data on mammals are available only to a very 
limited degree. An exception presents the monitoring of selected species of non-migrant bats 
that started in the Czech Republic more than 35 years ago.   

29 reports th
are included in the Habitats Directive is being carried-out since 2002. In the year 2005, there 
was founded a monitoring department at the State Nature and Landscape Conservation 
Agency (AOPK). Even though at present the information about occurrence and endangerment 
of plant species is of relatively good quality, long-term time series are scarce.     

In the Horizontal Rural Development Plan of  the Czech Republic (2004-2006), the relative 
proportion of main groups of tree species immediately or short time after planting has been 
followed only. Monitoring of impacts on biodiversity was absent. At the same time, critique 
has been levied against afforestation of biodiversity-rich grasslands. 30  In the case of agri-
environmental measures, an initial biomonitoring (ornithological, botanical and of 
invertebrates) 31 was carried out, however at a limited scale of a case study only.  
Consequently, we cannot speak about systematic monitoring of biodiversity indicators for 
agricultural and forest lands.     

 
 
 

                                                 
27  z

-104.  
28 

amu 1969-
Academia, Praha, p. 105-115.  
29 
biodiverzity. Academia, Praha,  p. 147-170.  
30 Hla  

-181.  
31 , Praha, 
p 37.   
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3  Summary on biodiversity indicators in relation to public expense programs and to 
sustainability reporting in the Czech Republic  
Sustainable development includes conservation of functions of ecosystems, therefore 
biodiversity indicators are an essential tool of sustainability reporting. Indicators are 
potentially a key instrument for evaluation of public expense programs in nature conservation. 
They are also an instrument for evaluation of impacts of subsidies in agriculture, forestry, 
rural development, transportation, power industry, etc. 

At present, the use of biodiversity indicators is at an initial stage only. Some international 
initiatives attempt to sum-up and coordinate activities in the area of these indicators. In the 
above review the work of Czech authors has been mentioned. This work is certainly 
significant for the summary knowledge of biodiversity changes evaluation in the Czech 
Republic from the scientific point of view. Nevertheless, with little exception, the scientific 
studies are not related to monitoring of current European expense programs for rural 
development and environmental conservation. They are also not related to existing Czech 
national expense programs for nature conservation. A conceptual link between the scientific 
research and the environmental policy is missing. However, the public expense programs in 
agriculture and forestry could significantly contribute towards the solution of biodiversity 
problem. Therefore, a challenge remains to construct and apply indicators for monitoring of 
public expense programs. Otherwise, the sustainability reporting will have a major deficiency 
in the Czech Republic.              
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THE COMMUNICATIONAL EFFECTIVENESS OF ENVIRONMENTAL 
REPORTING 

 
Wojciech A. Nowak 

 
Environmental reporting is being prepared to influence on its users behavior and attitudes in 
desired way. It can be treated as the act of speech. The speech act allows reaching 
understanding and producing desired influence if it fulfills conditions for the effectiveness of 
communication action. Such conditions are formulated within universal pragmatics. This 
paper presents the application of universal pragmatics for the shaping of the communicational 
effectiveness of environmental reporting. 
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LOCAL LEVEL SUSTAINABLE DEVELOPMENT INDICATORS AND 
MODELLING WAYS 

 

 
1.  Introduction 
All over the world, a lot of attention has been devoted to the issue of sustainable development 
and its quantification in the last 20 years, e.g. [1,2]. Many sets of indicators have been defined 
at different levels of aggregation. Indicators are monitored for various reasons, including 
environmental accounting at the level of national accounts as well as enterprise level, etc. 
This topic is studied at many institutions in the Czech Republic: Environment Center of 
Charles University, Cenia, the Ministry of the Environment, universities and others, e.g. [3, 
4]. 

This paper should point at the width of the problem and its application at the regional level as 
well as at the possibilities of following the relations between the three main pillars of 
sustainable development. Nowadays, there is a great amount of results monitoring the state of 
parts of the environment; however, results of monitoring other circumstances are far less 
frequent. Before initial information becomes an indicator for a decision-making activity, in 
this case decision-making at the regional level and its sustainability, it is essential to process 
data to this form. This must be determined from exactly defined needs. The next step in this 
continuous interactional process is examining mutual relations.  

Suitable approach is provided by methods of artificial and computational intelligence, which 
can be used for classification as well as prediction and optimization. 

 

2.  Types of Sustainable Environment Indicators 
During the work progress in sustainability of development quantifications, various indicators 
and groups of indicators according to the needs given by the scope of a problem and 
specialization have been created. Sustainable development monitoring can be classed within 
the OECD framework  from cause to result: pressure-state-power (PSA). More can be found 
in various literatures by further classifying but generally, following groups are mentioned: 

 Aggregated indicators, indexes (e.g. HDI, ISEW, ESI, EPI, Ecological Footprint, 
Environmental Space and so on). This type of indicators may have different degree of 
aggregation and it is possible to choose a variety of options provided by aggregation 
methods. 

 Specific indicators determined for the particular case, community, etc. 
 Program indicators designed for the needs of a strategic objective. 
 Key (headline) indicators used mainly for external communication. 
 Sets of indicators consisting of various types of indicators (ECI  European Common 

Indicators, etc.) 

Indicators serve mostly as tools for performance and development analyses as well as for 
reporting purposes at different levels. Demands on indicators are generally derived from the 
construction, simple and compound pointers and specifics of sustainable development 
monitoring. When choosing suitable indicators, two tendencies meet: 

 Growing need to understand the complexity of occurrences related to sustainable 
development and thus rising need of data from different areas 
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 Requirements from the decision-making sphere on simplifying and easy understanding 
these occurrences 

It is obvious that it is easiest to create descriptive indicators for particular pillars of 
sustainable development. It is much more complicated to describe progress multi-causality 
and to cover precisely formulated needs of policy in all the three areas and their intersection. 
For covering this causality, mutual interaction models between descriptive indicators can be 
successfully applied. These models can be processed with the use of many tools, which are 
described in the following chapter. 

 

3.  Modelling Options 
When analyzing decision-making processes, the complexity of decision-making comes 
forward on one hand, respectively, decision-making is so difficult that it is impossible. On the 
other hand, uncertainty plays a great role in description of these processes, which is caused by 
our inability to define basic terms exactly. One of effective approaches, which is suitable for 
solving of above mentioned problems, is apart from artificial intelligence also computational 
intelligence (Soft Computing). It utilizes fuzzy sets, neural networks, evolutionary stochastic 
optimization algorithms (above all genetic algorithms and evolutionary processes), chaos 
theory and artificial immune systems, with the aim of creation of e.g. neuro-fuzzy-genetic and 
other systems. The basic principle of computational intelligence is the use of tolerance, 
inaccuracy, uncertainty and partial truthfulness to reach a robust system with a low realization 
price. 

Modern approaches in decision-making and management based on the methods of 
computational intelligence (Fig.1) are characterized by non-symbolic knowledge 
representation. These approaches represent systems with artificial intelligence like dynamic 
systems. Non-symbolic representation presents formulation and work with real numbers, 
visual and audio information. 

The frequent reason to use fuzzy sets in decision-making and management is complexity of 
the managed object, which cannot be described by common means; respectively the 
description is too complicated to be possible. Fuzzy sets, Rough sets, Intuitionistic sets, etc. 
allow us to formulate object attributes, which may have non-numeric character as numeric. 
The numeric character of these attributes can greatly influence model design. The application 
of fuzzy sets is moving from technical sciences to the economical, sociological and 
environmental sphere nowadays. It enables processing of natural language words semantics in 
these disciplines. On the basis of written above, these approaches can be used in 
classification, prediction and optimization [1, 2, 3, 4, 5, 6, and 7]. 

Neural networks have the ability of automatic adaptation which shows itself mainly during the 
adaptive mode based on an integrated adaptation algorithm (learning). They are able to adapt 
the weight (and other parameters) of a given task, which is to be solved. Neural network is a 
valued oriented graph that consists of a large number of simple units (neurons) which receive 
and send signals mutually, respectively receive and send signals from/to external 
environment. Each signal travelling in a connection (synapse) is characterized with a real 
number. Before entering a neuron, the value is recomputed based on the permeability of the 
connection, which is, actually, another number assigned to the synapse as its weight. Neural 
network structures with and without supervisor [8, 9, 10, 11] have found use in prediction and 
classification in economical, environmental and social area. The process of learning involves 
corrections of the weights of neural connections between the neurons. The aim is to reach 
such a state of the network where it is possible to classify (predict) all input patterns (time 
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series) or to process them in a suitable way. With respect to the complexity of a neural 
network structure, there is no known method, which would be able to determine the values of 
synapse weights of a defined task exactly. The most frequently used are gradient methods. 
Besides, approaches based on the use of evolutionary stochastic optimization algorithms are 
used. 

 

 
Immune systems         Chaos Theory 

Fig. 1: Research field in computational intelligence 
 

Evolutionary stochastic optimization algorithms [12,13,14,15,16] represent a set of algorithms 
which use evolutionary processes for task solution, search and optimization in complicated 
systems. The aim of solving these tasks is to find such a state of the system, which can be, 
taking into account previously defined conditions, considered optimal. If a set of states is 
modelled as a function, the solution is to be found in a global extreme, i.e. global maximum or 
minimum. Standard gradient methods, e.g. method of the steepest descent, are not suitable for 
functions with many local extremes. These methods often get stuck at a local extreme near the 
starting point. They can be perfected by running several times with different starting 
conditions. Searching through the space of potential solutions requires a balance between two 
states  as fast finding of an extreme (usually local) in relatively small surrounding of the 
starting point as possible and as good searching through the space of all potential solutions as 
possible. 

 

4.  Conclusion 
A number of workplaces all around the world have designed and practically tested many 
indicators of sustainable development with both positive and negative experience. Many 
problems, which cannot be avoided on certain level of research in this domain, have been 
discovered when processing these indicators. A typical example was their limited usability in 
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applications with higher rate of uncertainty. Computational intelligence has been found as one 
of the perspective ways for further development. Its methods fulfil the prerequisite for 
deepening the understanding to the occurrences connected with social, economic and 
environmental dimension of sustainable development. 
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SUPPORT FOR ENVIRONMENTAL PROTECTION IN THE CZECH REPUBLIC 
AND NATIONAL PROGRAMS OF THE STATE ENVIRONMENTAL FUND 

 
 

 
Implementation of measures to improve the environment in the Czech Republic can be based 
on a number of supporting funds. This is in accordance with the targets of the State 
Environmental Policy of the Czech Republic and the Strategy of Sustainable Development in 
the Czech Republic. A package of economic instruments has been prepared to achieve these 
strategic targets and improve the state of the environment; this encompasses both direct 
support in the form of subsidies or loans and indirect forms of support, such as guarantees for 
loans and also all the tax instruments in the framework of positive stimulation. 

Financial sources of support are included both in EU funds and also in national financing. The 
latter encompass resources from the State budget, from the State Environmental Fund of the 
Czech Republic (SEF) and also the funds of municipalities, cities and regions, as well as 
private sources. 

Compared to previous years, important changes have occurred in methods of financing. 
Especially in relation to foreign sources, there has been a reduction in support programs that 
were connected with the accession of the Czech Republic to the EU, or these programs have 
expired. They have been replaced by current European programs that are related to the new 
financial perspective of the EU, i.e. to the 2007  2013 programming period. Because of the 
requirement of co-financing, it is necessary to incorporate changes into national support 
programs. In general, it can be stated that there are fewer and clearer programs, while the 
volume of finances is the greatest in history. 

There has also been a change in the manner of presenting support opportunities for applicants. 
ironmental Protection in the Czech 

agency, is no longer issued. Information on the individual programs is provided on the web 
sites mentioned in the conclusion to this article. The more up-to-date nature of the presented 
data is an obvious advantage. In addition to the subsidy titles listed below, it is also possible 
to utilize assistance from other programs (European and national) that may not be primarily 
concerned with the area of the environment, but can contribute to its improvement (e.g. 
regional operational programs, programs of development of rural areas). 

 
Foreign sources of support: 
As mentioned above, the support programs of the EU already played an important role in the 
pre-accession period (PHARE, SAPARD, ISPA programs). Financing from the SAPARD and 
PHARE programs ended in 2006 and the ISPA projects were transformed to the Cohesion 
Fund (CF) projects. The Operational Program Infrastructure (OPI) had also been open up to 
2006. It is no longer possible to apply for support in the framework of OPI; all funds allocated 
to the program have already been distributed and successfully withdrawn. In the past, there 
were also other programs, such as the Transition Facility, Interreg III, LIFE III and then 
LIFE+. These programs are still providing funds for on-going projects or submitted 
applications are being evaluated (LIFE+); however, these programs have already been closed 
for new applications. 
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In the 2007 - 2013 program period, environmental protection projects can be supported 
particularly through the Operational Program Environment (OPE), which provides support 
both from the finances of the Cohesion Fund and also from the European Regional 
Development Fund (ERDF). The OPE program document in the final form was approved by 
the European Commission on December 20, 2007. The OPE implementation document is 
regularly updated, where the last approved version is that of December 2007. The latest 
version is currently undergoing the approval process (March 2008). 

As a result of this Operational Program, the Czech Republic gained access to funds intended 
for projects promoting an improvement in water management infrastructures and a reduction 
in the risk of floods (EUR 1,989 mil.), improvement of the air quality and reduction of 
emissions (EUR 634 mil.), sustainable use of energy sources (EUR 673 mil.), improvement of 
waste management and remediation of old environmental burdens (EUR 777 mil.), reduction 
of industrial pollution and reduction of environmental risks (EUR 61 mil.), improvement of 
the condition of nature and the landscape (EUR 599 mil.) and development of the 
infrastructure for environmental education, consulting and awareness (EUR 42 mil.). The 
program utilizes 18.4% of EUR 26.94 bil. earmarked for the Czech Republic from EU funds. 
Overall, OPE has EUR 4,917 mil.  for investments into the individual priority axes. 

In the framework of OPE, three invitations for applications had been announced by March 
2008; as the mediating entity, the State Environmental Fund of the Czech Republic received 
almost two thousand applications for subsidies. The first decision on allocation of a subsidy 
was made in January 2008 and, in February of 2008, the first funds were sent to the final 
beneficiaries. It is planned that further invitations for applications will be announced in 2008 
according to the timetable mentioned on the OPE web site. 

In 2007-2010, projects in the framework of the OPE will be financed according to the n+3 
rule, i.e. financial obligations must be met within three years of approval of the project and 
then, after 2010, the n+2 rule will apply. The fraction of European funds equals a maximum 
of 85% of the total eligible costs and national co-financing should be ensured by 1% from the 
State budget (ME), 4% from SEF and 10% from the recipients of the support. Thus, the OPE 
is the most important source of investments. 

The EEA Financial Mechanism and the Norwegian Financial Mechanism constitute a further 
foreign source of support. Allocation of financial means for the Czech Republic for the 2004 
 2009 period corresponds to EUR 21.17 mil. annually, i.e. a total of EUR 105.9 mil. The 

amounts of grants are determined for each case individually as the minimum amount required 
for implementation of the project or program. The contribution of the EEA Financial 
Mechanism or Norwegian Financial Mechanism in the form of grants does not exceed 60% of 
the total eligible costs of the project or program, with the exception of activities otherwise 
financed from central, regional or local budgets, where the contribution must not exceed 85% 
of the total eligible costs. For NGOs, the contribution must not exceed 90% of total 
expenditures. Support from the EEA Financial Mechanism or Norwegian Financial 
Mechanism will not be provided for projects that could be financed from Operational 
Programs or other EU funds. 

 
National Sources of Support: 
Support from the State budget follows from the obligation of the State to provide for certain 
activities (e.g. monitoring, reconstruction of facilities owned by ministries). For the 2007  
2013 period, the requirement for these compulsory expenditures equals CZK 975 mil. 
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Funds are further provided from the budgetary chapters of the individual ministries in the 
framework of co-financing of the support programs.  

The support programs of the Ministry of Agriculture are concerned with construction and 
reconstruction of sewers and waste water treatment plants, innovation of drinking water 
treatment technology and innovation of the water mains network and reconstruction of the 
storage capacities for farmyard manure and the facilities of stables and also newly with 
support for agricultural and food-production businesses in introduction of IPPC. 

The Ministry for Regional Development participates in reconstruction of household water 
pipelines and is responsible for the Brownfields for the Public Administration project and the 
Program for Renewal of Rural Areas. 

The Ministry of the Environment supports waste water treatment in the framework of the 
River System Restoration Program and this is also financed by the Program to Remedy 
Environmental Damage caused by the Soviet Army, Landscape Program, Subsidy Program to 
support projects submitted by civic associations and beneficiary societies, and the ME 
Revolving Fund. The budgetary chapter of the ME also encompasses co-financing of ISPA/FS 
and OPE projects. The expected amount of funds for support programs for the 2007  2013 
period is estimated at CZK 6,339 mil. 

 
State Environmental Fund of the Czech Republic (SEF) 
The State Environmental Fund of the Czech Republic is among the most important extra-
budgetary sources of financing of environmental investments and provides support to both 
municipalities and the private sector in the form of loans and non-returnable subsidies. The 
income of the SEF consists of payments for pollution of or damage to the environment and 
expenditures are divided into co-financing of projects supported by EU funds and support for 

2007  2013, emphasis is placed on provision of funds for national 
co-financing of European funds (approx. CZK 1.4 bil. annually). Together with consideration 
of the decreasing income of SEF caused by lower pollution of the environment, this means 
that financing of national programs will be reduced in this period. In addition, the amount of 
funds for national programs is limited not only by the above-mentioned allocation of 
resources for EU programs, but also by expenditure limits set for the SEF to 2010. 

Submission of applications and provision of support from the SEF are subject to ME 
Directive No. 13/2006 on provision of finances from the State Environmental Fund of the 
Czech Republic. Specific programs of support are announced every year in Annexes I and II 
of this Directive. Because of the cut-back in national programs in 2008, Annexes I were 
cancelled as of April 30, 2008 and Annexes II, valid for 2008, which were approved on March 
20, 2008, in contrast to previous years, contain only programs intended for private 
individuals. Further, SEF assumes that it will continue to finance contracted events and events 
for which the Minister has already signed an agreement on allocation of assistance. Support 
has so far been directed primarily into the area of water protection; from 2008 it is directed 
primarily towards the area of renewable energy sources. 

Up to April 30, 2008 it is possible to apply for support for the following programs according 
to Annex I: 

1. area of water protection 
2. area of air protection 
3. care for the natural environment, protection and exploitation of natural resources 
4. area of waste management 
5. support for environmental education and awareness 
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6. non-investment support for consulting in the area of REACH 
 

Support has been provided to date according to Annexes II for measures in the framework of 
the State Program for Energy Savings and Use of Renewable Energy Sources (SPES). SPES 
is in accordance with the priority axes of OPE, which permits compatibility of the criteria of 
eligibility and evaluation criteria for the provision of support. Support for housing constitutes 
an exception to this rule, as this was not approved in the framework of OPE. Its approval is 
still being considered so that this support could be transferred to OPE. Until that time, private 
individuals will be able to utilize programs in the framework of Annexes II valid for 2008. 
Finances in an amount of CZK 100 mil. were earmarked for these programs in 2008. 

The following programs were announced: 

1.A. Investment support for environmentally sound means of heating and hot-water 
heating for apartments and family homes for natural persons: 

 a) biomass boilers 
 b) solar systems for year-round heating of hot water 
 c) solar systems for extra heating and year-round heating of hot water 
 

4.A. Investment support for heating apartments and family homes using heat pumps 
for natural persons 

 
Applications can be submitted up to December 31, 2008. Support is provided only for already 
completed projects. An application for support may be submitted not later than 18 months 
after bringing the equipment into permanent operation. The support is provided in the form of 
a subsidy. In program 1.A, the subsidy is provided up to an amount of 50% of the base for 
calculation of support (for biomass boilers and solar systems for heating hot water, a 
maximum of CZK 50 thousand for one project, for solar systems for extra heating and hot 
water, a maximum of CZK 60 thousand for one project). In program 4.A, subsidies are 
provided for heat pumps to a maximum of 30% of the base for calculation of support, and 
equal a maximum of CZK 60 thousand for one project. In contrast to the previous period, 
support for biomass boilers and heat pumps is provided only when they replace an original 
boiler burning solid fossil fuel. 

 
Summary: 
Financial support for projects in the area of the environment can be found both in EU funds 
and in national sources. There has been a decrease in European support programs that were 
connected to the accession of the Czech Republic to the EU or that have expired. Programs 
have been announced for the new 2007  2013 program period. The requirement of co-
financing means that the changes have also been reflected in national programs. Overall, there 
are fewer programs but the volume of finances is the greatest in history. 

Of European sources, the most important is the Operational Program Environment (OPE), 
which provides support both from the Cohesion Fund and also from the European Regional 
Development Fund. Total funds allocated to OPE for investments into individual priority axes 
correspond to EUR 4,917 mil. 

Obligatory expenditures from the State budget for the 2007  2013 period constitute a 
requirement for CZK 975 mil. and funds are further provided from the budgetary chapters of 
the individual ministries in the framework of co-financing of the support programs. The 
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expected amount of funds for assistance programs for the 2007  2013 period is estimated at 
CZK 6,339 mil. 

The State Environmental Fund of the Czech Republic remains the most important extra-
budgetary source of financing environmental investments. 

The following graph depicts the contributions of the individual sources to financing projects 
in the area of the environment: 

 

Allocation of Sources 2007-2013

Private sector
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ECONOMY  ECOLOGY  ENGINEERING 

ELENA POP, VASILE HOTEA, AURICA POP, ROMULUS POP, IRINA SMICAL 

 
ABSTRACT: Without an appropriate relationship between economy, ecology and 
engineering ecological disasters might occur. The mining and metallurgical deposits present 
in all the countries with developed mining and metallurgical industries, are areas of high risk 
for people, animals and vegetation. The pollution of rivers with heavy metals and acids 
spreads over long distances downstream, depreciating the water resources whose importance 
for the population is essential. The results of the analysis we have carried out are presented in 
Tables 1 and 2. To keep the balance of certain mining tailings certain appropriate measures 
must be taken which will be selected depending on the specific conditions of each tailing 
deposit or settling pit. By analyzing the economic efficiency of our environmental project we 
concluded that such project includes a series of qualitative factors, which makes it very 
complex. 
 
 Key words: economic efficiency, ecology, tailing deposits 

 

1. INTRODUCTION  
Economic and ecologic criteria should be considered when analyzing the balance 

between economy and ecology. The decisions taken for prevention and diminishing of the 
environmental risks sometimes are contradictory to the economic decisions that aim mainly at 
the control of the factors affecting the production quality and quality.  

There are two main categories of political and environmental protection instruments 
used to achieve the environment protection objectives: regulating and economic instruments. 
Among the characteristics of the regulating system capable to induce the rate of the technical 
innovation in general and the rate of innovation in the field of techniques for fighting against 
pollution in particular we can notice: imposing norms regarding the results, without indicating 
the used procedures or techniques; settling reasonable term dates(neither too far nor to close) 
and calendar for conforming to the resulted norms; use of economic instruments with 
complementary title, which have to be integrated with the market with the purpose of 
inducing the innovations; providing help to the companies in their efforts of joining actions in 
determining the phases of the production processes where the environmental issues may be 
treated with increase efficiency. The efficiency of the economic instruments, used from the 
ecological point of view, depends mainly on the capacity to react to the polluting agents. It is 
considered that the economic instruments are as efficient for the environment as they are able 
to permanently stimulate the diminishing of the pollution and induce the technical innovation. 
The environmental management has an accentuated multidisciplinary character determined by 
the integration in its frame of a series of sociological, mathematical, psychological, statistical, 
juridical, technical and technological categories and methods, in a specific manner which 
reflects the managerial particularities.  

The environmental risks that occur due to the exposure to a potential danger include 
risks for human health, environment and physical goods. 

The mining and metallurgical deposits present in all the countries with developed 
mining and metallurgical industries, are areas of high risk for people, animals and vegetation. 
Evident phenomena of erosion of surfaces and deterioration of the vegetation take place on 
the large surfaces occupied by these deposits and represent a potential danger as regarding the 
balance of the pits. The rain water dissolves and transport the chemical elements and engage 
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the solid particles into the effluents, the wind engage the fine particles and deposit them over 
long distances polluting the air and soil. 

The pollution of rivers with heavy metals and acids spreads over long distances 
downstream, even hundreds kilometers away, depreciating the water resources whose 
importance for the population is essential. 

 

2. Research works and results 
The analysis performed following the monitoring of these deposits proves that the 

biosolubilization phenomena accelerate in time and worsening the impact upon environment. 

The bacterial leaching phenomena lead to the pollution of waters coming from rain/ 

infiltration that percolates the mass of tailings that reach finally in effluents, with an acid pH 

and load of heavy metals. We have performed analysis on the waters drained from the tailing 

pits (Table 1).  

Table 1. The analytic results of the waters from pits 
N
o. 

Collectin
g place 

pH The analytic results on elements [mg/dm3] 
Cu Pb Zn Cd Mn Fe Cr Ni SO4

2- CCO-
Mn 

Rez.fix Susp 

1 Effluents 
pit N 

5,51 <0,05 <0,01 3,0 <0,05 1,6 9,0 <0,01 <0,01 124,6 0,36 204,4 77,0 

2 Effluents 
Pit B, 
East 

7,11 <0,05 <0,01 0,05 <0,05 0,1 <0,01 <0,01 <0,01 162,9 0,69 308,2 5,0 

3 Effluents, 
Pit B, 
South 

3,16 1,36 <0,01 10,62 <0,05 12,5 2,4 <0,01 <0,01 231,6 0,77 360,8 13,2 

4 Waters 
oxidation 

lake 

6,18 <0,05 <0,01 0,05 <0,05 0,07 <0,01 <0,01 <0,01 4,94 0,77 39,6 1,8 

5 
 

Lapus 
river, 

upstream 
ETP  

6,6 <0,05 <0,01 0,09 <0,05 0,2 <0,01 <0,01 <0,01 13,99 0,59 34,8 1,4 

6 Lapus 
river, 

upstream 
ETP 

6,10 <0,05 <0,01 0,13 <0,05 0,19 <0,01 <0,01 <0,01 13,57 0,59 33,8 3,0 

7 Drainage 
pit 

6,48 <0,05 <0,01 0,06 <0,05 0,12 <0,01 <0,01 <0,01 176,9 0,66 271,0 1,2 

LMA(NTPA-
001/2002-
Industrial 
effluent) 

6,5-
8,5 

0,1 0,2 0,5 0,1 1,0 5,0 0,1 0,1 600,0 40,0 2000,0 60,0 

 
The chemical analyses of the waters in the area of flowing into emissary have shown 

the level of pollution with heavy metals. 

Table 2.  The analytic results of the waters evacuated into emissary 
 

Chemical 
analysis 

Analytic results, [mg/dm3] 
Waters from the settling 

pond in the area of flowing 
into emissary 

Waters from the tailing 
pit and collector  

Approved as 
per  

HC 188/2002 
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- pH 6,2 - 6,9 6,2 - 6,8 6,5 - 8,5 
- suspensions 162-190  180 - 206  350  
- fix residue 970 - 1458  700 - 855  2000  
- Fe 0,4  0,9  1,0  
- Cu 0,01  0,01  0, 2 
- Zn 0,36  0,65  1,0  
- Ca 280  53 - 96  300  
- Pb 0,04  0,07 0,5  
- cyanides 0,0 0,0 1,0 

 
 
 
Measures that depend on the impact on soil, air and water have to be taken into 

consideration when implementing efficient control measures of the acid waters drainage. To 
maintain the balance of the mining tailings it is necessary to take adequate measures: 
- covering the tailings deposits with several layers that together play the role of a barrier 
against infiltration of waters and air by using geosynthetic and natural materials. By using 
geosynthetic materials or their combinations such coverings need, from the point of view of 
putting them into opera: layer of neutral material (usually material that come from other 
ditches), impermeable layer (compacted clay, geocomposite or geomembrane), draining layer 
(aggregates and/or geotextile materials), layer of vegetal soil and vegetal carpet.  When 
covering the tailing deposits for which it cannot be ensured an appropriate angle of the slope 
to keep the vegetal carpet stable, special geosynthetic material may be used to anchor the 
vegetal carpet to the slope properly and to prevent the hydraulic erosion. A nine-person team, 
specialists in several fields, has made a wide research on how these geosynthetic materials 
may be used to prevent and remove the negative effects upon environment, and respectively 
how to manage the tailings deposits. A tailings deposit generated by the metallurgical industry 
was covered with a foil of geotextile, geosynthetic material (Fig.1), a drainage system has 
been made, geonets and natural soil have been placed upon then plants have been seeded and 
expected to grow in the spring (Fig. 2)         
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Fig. 1 Tailings deposit covered with geomembrane      Fig. 2 Arranged tailings 
deposit 
  
- Selecting and testing the adequate vegetation able to resist to the condition offered by the 
tailings or by the substrates the will be improved; 
- Underground water collecting and evacuation. The position and level of the aquifer layer as 
well the flowing direction; speed and quantity of the underground waters are measured 
through drillings. To intercept, collect and evacuate the gravitational underground waters 
special draining works are done in places established initially.  
- Surface (meteoric/rain) water collecting and evacuation. The amassing and evacuation of the 
water is done through: surrounding ditches, evacuation channels and striations. Ditches 
dimensioning is calculated depending the water flow that these ditches have to collect and to 
evacuate in a certain period of time. These meteoric water flows used in calculations are 
determined usually through a rational method that takes as a model a rain uniformly 
distributed on the entire basin, with constant intensity on a period of superficial concentration 
and flowing through ditches.  
- The earthworks, embankment, forming and backfilling with geosynthetic materials 
- Seeding grass on the improved surfaces and using geosynthetic materials that will avoid the 
direct contact between the plants and acid tailings. 
 

3. Conclusions 
The ecological rehabilitation of the tailing dumps and settling pits generated by the 

nonferrous industry, and not only, includes in a compulsory way, besides other specific 
methods, the rehabilitation of a green vegetal carpet, mechanically stabilized through classical 
or modern techniques by using geosynthetic materials. 

The approach with maximum attention of the issue of the acid tailings with polluting 
potential in the mining industry represents an act of responsibility of all competent factors in 
the conditions in which these deposits are eternals and may affect severely the health of the 
environment and people.  

The fundaments of the evaluation of the damage done to the environment are 
necessary in establishing the main directions for funds distribution for the projects of 
environment protection and rehabilitation. 

A complex assembly of solutions can be reached once the analysis on the balance 
between economy and environment goes deeper. In the same time, it is necessary to extend 
the involvement of the interested factors that can contribute to the promotion of new concepts 
with better results in fighting the environment pollution through: 
- informing and educating the population through media and school 
- involvement of the non governmental bodies 
- research works in the field of environment protection and organizing scientific reunions. 
- publishing in specialized magazines  

The pollution, as deterioration of the environment, claims costs required to the 
rehabilitations of the degraded areas, and for protection of the environment, investments in 
new nonpolluting technologies. 

By analyzing the economic efficiency of our environmental project, 
 

we concluded that such project includes a series of qualitative factors, which makes it very 
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complex aiming to the improvement of the activity in the field of environment protection 
through modernization, new technologies, reconstruction and development.  

The study of the economic efficiency of the investments assumes an analysis of the factors 
that determine the decision in the respective environment. In fact, analyzing the economic 
efficiency responses are to be given to the following questions: How they will be used? How 
much of the resources are consumed? 

And this by supervising their efficient use and saving.  
Within the context it is necessary that the resources to be as rigorously structured as 

possible by using criteria that correspond to the requirement of the economic analysis. By 
making this project, besides the research works performed, we have to take into consideration 
the following:  
-The development of the human resources that claims the upgrading of all members of the research team. 

-The use of the results of the research works.  
The policy of the environment protection, as part of the general policy of economic 

and social development, may be done only in the general context of the economic 
development policy with prognosis on average and log term. The environment policies must 
be harmonized with the development programs in all fields, and the success against pollution 
cannot be other but the result of coordination and development of the global economy. 
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VOLUNTARY TOOLS OF ENVIRONMENTAL POLICY FROM THE VIEW OF 
SUSTAINABLE DEVELOPMENT 

 

 
The start of the preventive strategy in the form of cleaner production as the reaction on the 
new waste legislation in the USA clearly demonstrated that the use of cleaner production in 
the environmental protection brings always a profit. It was a big difference  in comparison 
with an until now used reactive strategy and the cleaner production expanded from the USA 
to another countries very quickly. The big potential of cleaner production, it is using an 
interest, experience and ideas of employees resulted in the creating and development of  
voluntary environmental activities. The endorsement the plan of sustainable development on 
the UN Conference in the Rio of Janeiro in 1992  and the increasing of the international 
cooperation gave a helping hand the transformation of some voluntary environmental 
activities to the voluntary environmental tools.  
The voluntary environmental tools are universal methods, programmes, proceedings, date 
processings a.s.o. which are used in the practice  (in the contrast with the other group of 
voluntary activities - voluntary approaches) of the unified  (sometimes even normalized) ways 
on the international level. The voluntary environmental tools became a new phenomenon not 
only of the environmental policy but also of the sustainable development. Their applications 
support the basic features of the sustainable development, at first a change of the pattern of 
consumption and production, a preventive approach, environmental, economic and social 
activities and also an interested parties cooperation. The analysis from this point of view was 
done for following voluntary tools:  cleaner production assessment, life-cycle assessment, 
self-declared environmental claims,  environmental product declaration, ecolabelling, 
ecodesign and environmental management system. 
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RETON SYSTEM SPOL. S R.O. 
Consumables for printers, facsimiles and copiers 

 

       
 
 
Dear business partners, 

you throw away your 
faultless cartridge, if the toner inside ran out? We can remanufacture it for you at the half 
price and you profit the product, where quality and number of copies are guarantee as for 
original product. 

Nowadays the development of laser print is characteristic. There are still more and more 
content users of laser printers. For the future we are expecting depreciation of colour laser 
print and slow sales decline of popular ink colour printers. For us it is opportunity to find our 
customers. If you choose us or our competitor for remanufacturing of your cartridge it is your 
choice. Your decision for remanufacturing is the most important fact for us. 

Not only money and profit making were motivation for founder of Company RETON system 
to creat

reduction of world-wide plastic waste. Each used and empty cartridge for printer makes 
approximately 1kg of not used waste. We suppose that 100 million of laser cartridges and 400 
millions of ink cartridges are made every year. Other sad counts are up to you. 
Remanufacturing workers are and will be important supporter of solid waste reduction and 
what more, they influence economic of remanufacturing companies. 

Our principal activity of business is remanufacturing of toner cartridges for laser printers, 
-mail of fax order. 

Our salesmen visit you personally, take empty cartridges and your orders for original and 
aftermarket products. They come back to you with your complete order. Transport costs are 
included. Guarantee for all these products is 24 months and in the case of warranty claim we 
deliver you spare cartridge up to 24 hours. During all remanufactured cartridge lifetime we 
give you a guarantee for your machine, and if the machine is damaged because of 
remanufacturing cartridge using, we pay all costs for equipment repairing.  

 
  

 system spol. s r.o , 101 00 Praha 10 
 

Tel.: 241 405 877, fax: 241 405 827, , e-mail: obchod.cechy@retonsystem.cz 
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FOREIGN TRADE IN ENVIRONMENTAL GOODS IN THE CZECH REPUBLIC  

32  

 
The aim of the paper is to present the development of the main indicators characterizing the 
foreign trade in environmental goods in the Czech Republic. So-

to the main components of the environment, i.e. air, water, and soil.  This segment includes 
products connected with waste management, products for sanitation and cleaning works, 
reduction of noise and vibration, as well as for good quality environmental monitoring. The 
character of environmental goods can also be identified in numerous products used for the 
development of electric power production from renewable sources, etc.    

The analysis is based on the illustrative categories of environmental goods33 developed by 
OECD and Eurostat which provides an appropriate framework for a deeper analysis of this 
market segment. The appropriateness level of this list for trade liberalization in environmental 
goods purposes is however doubtful. The respective critiques of this approach and proposals 
of alternatively modified lists of environmental goods were presented in the 2

the 6th WTO ministerial conference in Hong Kong at the end of 2005 the different viewpoints 
have not converged and additional open questions have aroused. The discussion is going on 
e.g. about if the environmental goods should be limited only to industrial goods or if this 
category is wider. The debate was opened by Brazil  proposal to include ethanol and other 
biofuels as environmental goods and Peru  proposal for organic farm product to be classified 
as environmental goods. The US and the EU argued against these proposals and they claimed 
that expedited liberalisation was reserved solely for industrial goods, and not farm products. 
The Brazilian proposal for custom fee reduction related to ethanol and bio-fuels has found a 
wider feedback from e.g. Sweden of Japan which place bio-fuels into energy safety context.   

The discussion about the character and scope of environmental goods was also influenced by 
t
emissions). Just prior to the UN climate conference in Bali, the EU and USA submitted a joint 
proposal at the WTO calling for trade liberalisation in climate-friendly goods and services. 
Within this proposal was identified by the World bank 43 product as providing direct climate 
change benefits. This proposal assumes the two-
liberalization. The first stage would have been aimed at goods and services contributing to 
climate change abatement; the second stage would have been aimed at approval of the list of 
environmental goods. 

methodological issues. Among them one can mention the following: 

1. Multipurpose final use  some equipment that can be characterised as EG is also suitable 
for another use that is not in compliance with the EG character.  

                                                 
32  Results of the liberalisation of 
environmental services (2007-

 
33 See Environmental Goods: Illustrative categories with harmonized commodity description and coding system 
/HS/ commodity codes, in The Environmental Goods and Services Industry, OECD, Eurostat, 1999, Annex 2. 
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2. Integrated character  some equipment that can be characterised as EG forms an integral 
part of larger indivisible technological units, and in most cases no separate customs tariff 
exists for such goods.    

3. Method of EG manufacture  it remains unsolved whether the EG definition should take 
into consideration the process or method used in EG manufacture or processing 
(environmentally friendly or not), i.e. so-called PPMs34. Nevertheless, having  regards to 
manufacturing and processing method is not compatible with WTO rules, which do not 
allow any discriminat
friendliness of their manufacture, unless it modifies the final product.     

4. Whether to include EG products characterised by better environmental friendliness or 
energy saving in this list is still an open question, too.    

 
Export and import of environmental goods in the Czech Republic   
Though, no internationally agreed final list of EG exists, and the discussed methodological 
problems have so far not been satisfactorily resolved, we present a summary analysis of the 
foreign trade in EG in the Czech Republic. The analysed scope of EG is based on a 
considerably widespread EG list, i.e. on illustrative EG categories prepared by OECD and 
Eurostat. In this EG list, the items are structured within three main sections:  

Section A  Contamination management that comprises goods intended for:  
Air pollution control (a1). 
Waste water management (a2). 
Solid waste management (a3). 
Sanitation and cleaning (a4). 
Noise and vibration reduction (a5). 
Environmental monitoring, analyses and evaluation (a6). 

Section B  Cleaner technologies and products   
This section includes only three products and is not further structured.  

Section C  Resources management: 
Water supply (c2). 
Goods intended for power stations processing renewable resources (c4). 
Goods, the use of which results in power and heat saving (c5). 
 

The analysis is based on the data of the Ministry of Industry and Trade selected from data 
covering the period of 1993  2006. Its aim is to extend the spectrum of information that can 
be taken into consideration when preparing the Czech Republic position for negotiations on  
customs tariffs on EG.  

 

                                                 
34 PPM  process and production methods.  
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Diagram no.  1: Structure of EG import35 
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Source: the Ministry of Industry and Trade 
 
Diagram no.  2: Structure of EG export 
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Source: the Ministry of Industry and Trade 
 
The following diagram no. 3 presents the balance of trade in environmental goods, i.e. the 
disparity between exports and imports. It can be seen from the diagrams that as late as the 
year 2006, there was a turning point, in which the positive balance of foreign trade in these 
specific goods was achieved.    

 

                                                 
35 As the data are based are on OECD classification, they contain numerous duplicities in individual groups, and 
therefore the following explanatory note is necessary. The values of groups including duplicated items in 
accordance with the classification were used for this analysis. In the analysis of the groups, where duplicity was 
not removed, it is of no use to consider the total value of imports (which will similarly apply to the exports, etc.) 
as it would overvalue the total amount.   
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Diagram no. 3 Balance of trade in environmental goods  

 
Source: the Ministry of Industry and Trade, own calculation of the authors 
 
 
Conclusion  

Analysis of EG import and export covers the period 1993  2006, and results in the following 
conclusions: 

 The export of environmental goods continuously grew, and the most dramatic growth was 
observed in the last three years (in comparison with the year 2002, exports increased by 
105% in the year 2006). 

 Also, the import of environmental goods continually grew (except for a slight swing in the 
year 2002). Nevertheless, this growth was incomparable with the dynamics of exports. (In 
comparison with 2002, imports of EG increased by only 43% in the year 2006).   

 The above-mentioned movement in EG exports and import resulted in the smallest 
adverse trade balance in the whole analysed period of 14 years in 2005, and a positive 
trade balance was achieved for the first time in 2006.  

 In 2006, the share of the import of environmental goods reached 3.4 % of GDP, and its 
share in total imports was 5.2%.   

 The share of exports of environmental goods reached 3.6% of GDP in the year 2006, and 
its share in total exports amounted to nearly 5.3%.  

 The overall dynamics of foreign trade in environmental goods are determined by the trade 
with developed countries, particularly with EU countries.   

 The quite dominant position of Germany  both in imports and export of EG  makes the 
Czech Republic too dependent - on this market - on the prosperity and situation in 
business in Germany.   

 
When we admit the fact that customs tariffs can selectively support the development of 
certain market segments, the analysis of customs tariffs on environmental goods in the Czech 
Republic36 documents a high level of openness in the import of these goods to the Czech 
Republic.  

                                                 
36 

 -EI Discussion paper Series No.2003-114. 
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This is characterised e.g. by the fact that most items of environmental goods in the Czech 
Republic have customs tariffs lower than 5%, and the  range of the tariffs is very narrow.  The 
share of customs free items of environmental goods in the total number of these items is 
11.8%; the measure of openness of the Czech Republic to the EG import  according to this 
indicator  is 4x higher than that in the EU.     
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ACTIVITIES IN THE FRAMEWORK OF THE NATIONAL CLEANER 
PRODUCTION PROGRAM IN 2007 AND 2008 

 

 
Introduction 
The National Cleaner Production Program (NCPP) is one of the government programs to 
promote voluntary instruments in environmental protection, guaranteed by the Ministry of the 

on Centre 
(NCPC), which is part of CENIA, the Czech Environmental Information Agency. 

Cleaner production is a universally applicable preventative strategy directed towards 
elimination of the causes of the occurrence of environmental problems at the level of 
enterprises and organizations. It is thus not concerned with dealing with the consequences of 
the occurrence of environmental burdens (emissions, wastes, etc.), but rather looks for ways 
of preventing or minimizing these problems. 

 
Cleaner production in the Czech Republic 
Activities in the sphere of cleaner production have taken place in the Czech Republic since 
1992, when a Czech-Norwegian project was implemented, with the goal of creating basic 
capacities for dissemination of the principles of cleaner production. In the subsequent years, 
this was followed by further courses, in the framework of which the introduction of cleaner 
production was demonstrated theoretically and practically in selected businesses. 

The Czech Cleaner Production Centre was established in 1994, implementing additional 
training and educational activities and specific projects. The Centre became part of a network 
of national cleaner production centres in the framework of the relevant program of the 
UNIDO international organization. 

The Czech Republic confirmed its active role in international affairs in March of 1999, when 
it affixed its signature to the International Declaration on Cleaner Production, initiated by 
UNEP. The Declaration sets the target of promoting existing and initiating new activities in 
the area of cleaner production and also specifies the commitment to employ and promulgate 
this preventative strategy. 

One of the first steps in implementation of the International Declaration on Cleaner 
Production in 2000 consisted in the creation and approval of the National Cleaner Production 
Program (Government Resolution No. 165/2000), intended to promote preventative 
instruments and their greater implementation in all the sectors and fields of the national 
economy. 

In 2004, the National Cleaner Production Centre was transferred to CENIA and, two years 
later, the Czech Republic officially became a member of the European PREPARE network 
associating professionals concerned with the aspects of cleaner production and sustainable 
development. 

In addition to the above entities, the development of cleaner production in the Czech Republic 
is also ensured by the Association of Managers of Sustainable Consumption and Production 
(formerly the Association of Managers of Cleaner Production)  an organization associating 
professionals (individuals) in the given area and active since 1993. 
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PREPARE international network 
PREPARE (Preventive Environmental Protection Approaches in Europe) is an independent 
network of European professionals in the areas of cleaner production and sustainable 
development, which was established in 1991 under the auspices of the EUREKA (Europe-
wide Network for Industrial Research and Development) international network in cooperation 
with the Euro Environ environmental agency. The members of the network represent research 
institutions, government, industry, the consulting sector and international organizations. 

PREPARE has set the following objectives and targets: 

 to promote the implementation of preventative strategy in protection of the 
environment: cleaner production and sustainable businesses; 

 to ensure sufficient contacts, exchange of information and dissemination of knowledge 
and skills; 

 to generate new ideas and projects in the framework of the EU. 
 
Implementation of these targets is performed through network, scientific-research, program 
and project activities: 

 Network activities  concerned with extending the network through creation of new 
contacts (clients); 

 Research activities  concerned with implementation and promotion of innovative 
research and development; 

 Program activities  promote the implementation of strategic programs related to 
cleaner production and sustainable development and the establishment of specially 
oriented groups (groups created for cooperation on specific selected subjects); 

 Project activities  promote the creation and implementation of specific projects 
(project groups); these are mostly established on the basis of activities and outputs 
from special groups. 

Membership of the Czech Republic in the PREPARE network and participation in its 
activities creates very good conditions for meeting the commitments following for this 
country from the International Declaration on Cleaner Production and the National Cleaner 
Production Program. 

Thanks to PREPARE, the Czech Republic has become part of an important international 
platform for mutual exchange of information and experience. Because of the presence of 
various special-interest groups in the network, it has access to information from the scientific-
research and consulting sphere, as well as from the sphere of the governmental authorities 

 

The representatives of Czech organizations also participate in the activities of the individual 
special groups (e.g. cleaner production and EMS, energy management, sustainable 
consumption and production) and participate in the creation of projects (e.g. evaluation of 
businesses from the standpoint of sustainable consumption and production, ecodesign in the 
ceramics industry). 

Of specific recen

participation of PREPARE experts in Brno on March 6, 2008 and the meeting of the 
PREPARE Steering Group, held on April 9-11, 2008 in Prague, with emphasis on greening of 
public procurement. 
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Projects 
A number of interesting projects have been implemented in recent years and some other 
projects are being prepared in the framework of the activities of the Ministry of the 
Environment and CENIA (and the National Cleaner Production Centre). 

A pair of projects entitled  was 
implemented in Prague and several regions of the Czech Republic with support from the 
European Social Fund (CENIA, SITA CZ, ENVIROS, Chamber of Commerce of the Capital 
City of Prague). These projects were intended for the preparation and practical verification of 
the methodology of initial evaluation of the potential for sustainable consumption and 
production in businesses. A total of 20 businesses participated in the project and are currently 
being evaluated (April 2008). The workers attempt to utilize the experience gained to extend 
the application of this methodology abroad through projects created in the framework of the 
PREPARE network. 

Cleaner production projects are progressively implemented in the individual businesses by the 
Brno Cleaner Production Centre (recently particularly in fields of agricultural production, 
machine production and the ceramics industry). The EMPRESS project was also implemented 
in ten pilot businesses, concerned with energy management and EPC - Energy Performance 
Contracting. 

At the present time (April 2008), the National Cleaner Production Centre is participating in 
preparation of the ACT CLEAN international project (Access to Technology and Know-how 
in Cleaner Production in Central Europe), which is intended to promote and interconnect 
activities in the area of cleaner production in the Central European region. In addition to the 
Czech Republic, partners in Slovakia, Poland, Hungary, Austria, Germany, Slovenia and Italy 
are also participating in the project. 
 
Other activities 
Other activities that took place in the past year encompassed especially publication activities. 

 a practical manual for businesses and the 
public administration for implementation of cleaner production projects, and also an 
information leaflet for businesses and a leaflet directed specifically towards small and 
medium-sized businesses. 

Cooperation of the Ministry of the Environment with the Chamber of Commerce of the Czech 
Republic in the framework of a voluntary Cooperation Agreement has also been fruitful. The 
Chamber of Commerce participated in organization of and provision for the above-mentioned 

level. A publication of the Chamber of Commerce on the subject of cleaner production is 
being prepared, there is a regular column on the environment in the journal Komora CZ and a 
special thematic evening is held for members of the Chamber of Commerce primarily on the 
subject of cleaner production. 

 
Ing.              Ing.  
Ministry of the Environment            National Cleaner Production Centre 

           CENIA, Czech Environmental Information Agency 
Tel.: 267 122 784             0 05 Praha 10 
E-mail: pavel_ruzicka@env.cz               Tel.: 267 225 279 

         E-mail: klara.najmanova@cenia.cz 
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ECONOMICAL EFFICIENCY OF BARSANA ZEOLITIC TUFFS USAGE IN 
GALVANIZING WASTEWATERS CLEANING 

Irina Smical, Vasile Hotea, Elena Pop 

 
Abstract 
The purposes of this study were to investigate the using the usage in galvanizing wastewaters 
cleaning natural Romanian (Maramures) zeolite. Experiments were carried out using batch 
method as a function of the solution pH, and dosage of adsorbent. All these factors affected 
usage in galvanizing wastewaters cleaning. Wastewater appears because of the washing and 
chemical treatment operations during the plate galvanizing process. Wastewater also result 
from the sliver cooling which is contaminated with abrasion dust and dust zinc from the water 
pulverizer used for the rolls of sheet strip mill cleaning maintenance. This wastewater flow 
requires a treatment by  sedimentation and filtration combinated processes. Only a < 4mg/l 
zinc level is what it can be obtained at some existent continuous cleaning stations. In these 
circumstances the best option is to choose the discontinuous cleaning method. Based on the 
results, it can be concluded that the natural Romanian (Maramures) zeolite is suitable for the 
usage in galvanizing wastewater treatments purposes to in terms of sustainability of 
environmental quality.  
 
 
1  Introduction 
Galvanizing is a process undertaken to coat metals and metal products in a layer of zinc to 
prolong their life. The metal to be coated requires pre-treatment prior to being immersed into 
the zinc bath in order to remove rust, grease and other materials, and therefore to promote the 
galvanizing process. Pre-treatment can include treatment of the metal with an alkaline 
degreasing solution, an acid pickling solution, water rinse, and a preflux solution. The preflux 
solution is usually comprised of zinc ammonium chloride (ZnCl2 3NH4Cl), and is used to 
promote the zinc-metal bond. After pre-treatment, the metal is immersed in molten zinc 
followed by a quench bath [1]. 
Galvanizing generally produces atmospheric emissions, contaminated wastewaters, and solid 
waste emissions. Hydrochloric acid (HCl) and sulfuric acid (H2SO4) fumes may be emitted 
from baths, while ammonia and ammonium chloride emissions to atmosphere occur from pre-
flux, and during the galvanizing bath stage. Zinc, nickel and PM10 emissions (particulate 
matter with an equivalent aerodynamic diameter of 10 micrometres or less e.g. 1 m) may 
result from hot dip metal coating activities. 
Water emissions occur from spent rinse water following pre-cleaning, and sometimes from 
quenching activities after coating. Other sources of wastewater emissions occur through 
rinsing and batch dumping of process baths. The process baths usually contain metal salts, 
acids, bases, and dissolved base materials [2]. 
Heavy metals, such as zinc, lead and copper, are prior toxic pollutants existent in industrial 
wastewater, while they also constitute common groundwater contaminants [3]. Heavy metals 
are not biodegradable and tend to accumulate in living organisms, causing various diseases 
and disorders [4]. Chemical precipitation, oxidation, ultra filtration, reverse osmosis and 
electro dialysis, membrane filtration, carbon adsorption and ion exchange are the main 
techniques for treating contaminated wastewater streams containing heavy metals.  
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Ion exchange on natural zeolites seems to be more attractive method due to the large available 
quantities of the mineral and its low cost. Furthermore, the used zeolite can be disposed or 
regenerated with law cost [5]. Ion exchange is the exchange of ions between a liquid phase 
and a porous solid, which may be synthetic or natural. Zeolites are hydrated aluminosilicate 
minerals with a cage-like structure that offers large internal and clinoptilolite is the most 
abundant natural zeolite. Its characteristic tabular morphology includes an open reticular 
structure of easy access, formed by open channels of 8 10 membered rings. Exchangeable 
ions, such as Na, K, Ca and Mg, commonly occupy these channels [6].  

Among zeolite species, clinoptilolite has received extensive attention due to its attractive 
selectivity for certain heavy metal cations, such as zinc, nickel. Furthermore, it can be used as 
an ion exchanger for the removal of ammonium ions. Most ion exchange processes, both at 
laboratory and plant scale, are performed in columns. A solution is passed through a bed of 
ion-exchanger material where its composition is modified by ion exchange or sorption. The 
composition of the effluent and its change with time depends on the properties of the ion 
exchanger, the composition of the feed and the operating conditions [7]. 
The present study aims at investigating the ability of natural Romanian (Maramures) zeolite to 
treat galvanizing wastewater containing heavy metals, namely, Zn2+, Ni2+ and ion ammonium, 
and establish the selectivity series of clinoptilolite for these metals. Furthermore, the 
evolution pH and of adsorbent dosage the samples during the ion exchange process are 
thoroughly investigated. 

 
2. Methodology for testing efficiency of a runoff-cleaning filter 
Runoff cleaning efficiency was tested using a laborator test. The solution was introduced at a 
constant volumetric flow rate (Q) and concentration (C), using a peristaltic pump in up-flow 
mode in order to assure complete wetting of the zeolite particles. Liquid samples were 
withdrawn at the exit of the bed at specific time intervals, depending on the flow rate, at 
pH=4-9 and analyzed for heavy metal cations. By plotting the exit metal concentration versus 
time, the breakthrough curves can be obtained. 
The ion exchange process was conducted in 80 cm long plexiglass columns of 25 cm internal 
diameter, bed = 250 mL, depth of the bed = 78 cm (Fig. 1). An experimental solution of 5 l 
contained 1 g/l of Zn, Ni and NH4

+. The experimental solution was passed over the natural 
zeolite media of 0,5 1 mm particle size and analyzed for heavy metal cations. 

As the feed passes through the bed, the ion exchange zone moves downstream and, in due 
course, reaches the exit. When concentration of the effluent reaches 5 10% of the influent, the 

portion of the fluid proceeded has this concentration level, 

average fraction of the solute removed from the beginning until the breakpoint is generally 
very high [8].  
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3. Materials and methods 

 
3.1. Zeolites characterization 
In the trial use was made of zeolite tuff with the predominant content of the zeolite mineral 
clinoptilolite from the Barsana region, Romania. The investigations involved zeolite samples 
of particle sizes from 0.5 to 1.0 mm. Identification of mineral components in the zeolite 
sample was performed using the X-ray diffraction analysis (XRD) a dust sample . X-ray 
analysis of zeolite was performed with a PHILIPS 1710 diffractograph using Cu K  
radiation. Zeolite chemical composition was determined by the classical chemical analysis 
(Table 1). 
Table 1 Chemical composition of the natural zeolite sample 

Components Values (%) 
SiO2 62.84 
Al2O3 14.71 
Fe2O3 2.15 
Na2O 3.2 
KO 1.5 
CaO 2.4 
MgO 1.1 

Loss of ignition (at 10000 C) 9.1 
Table 2 shows the reported physico-chemical properties of the natural zeolites 

(Barsana, Maramures, Romania).  
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Fig.1 The experimental setup: 1 - wastewaters thank; 2  peristaltic pump; 3  electrovalve;  
4  plastic sieve; 5  zeolite; 6  plexiglass column; 7  samples collector; 8  outlet; 9  
suport material of column. 
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Table 2 Physico-chemical properties of zeolitic tuffs*  
Properties Measurement 

Color  Greenish-ivory 
Cation exchange capacity (meq./100 g)  160 
Humidity (%) 7 (maximum) 
Pore volume 0.36 
Specific density (g/cm3) 2.21 
Alkaline stability (pH) 7-12 
Acidic stability (pH) 2-6 
Hardness (Mohs) 3.5-4.5 
Thermal stability (0C) up to 600 
Apparent bulk density (g/cm3) 0.80-1.2 

*Data for natural zeolite from Barsana, Maramures, Romania 
 

Preliminary experiments were conducted to optimize general patterns of Zn2+, Ni2+ and 
ammonium ion removal from aqueous solution; pH solution, and dosage of adsorbent. The ion 
exchange of galvanizing wastewater ion on the zeolite was carried out using a column 
method. 
An experimental solution of 5 l contained 1 g/l of Zn, Ni and NH4

+. The removal efficiency 
(%) and the amounts of exchanged Zn, Ni and NH4

+ ion ( eQ ) by the zeolite were computed 
using equations (1) and (2), respectively:  
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where E  - is the removal efficiency (%), eQ  is the amount of exchanged ammonium ions 
(mg/g), 0C  and eC  are the initial and equilibrium concentrations of ammonium in solution 
(mg/L ), respectively. V  is the solution volume (L) and m  is the adsorbent weight (g).  

 
4. Results 
4.1.Effect of pH 
Effect of pH has a significant impact on heavy metal by zeolites since it can influence metal 
speciation, integrity of zeolite and also H+ ions are considered as competitive in ion exchange. 

The removal of Zn, Ni and NH4
+ ion from aqueous solution using the natural zeolite was 

studied at pH values 4 9 and the data obtained were given in Figure 2. The pH of the aqueous 
solution was found to be an important factor for the exchange of heavy metal ion by zeolite. 
The removal efficiency increased by raising the pH from 4 to 8 and reached a maximum value 
at pH=8, and then it decreased at pH=9.  
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The decrease in the heavy metal removal efficiency after pH=8 may be due to in partial 
dissolution factor of the natural zeolite [9]. 

 
4.2. Effect of adsorbent dosage 

 
The effect of adsorbent dosage on the removal efficiency of Zn2+, Ni2+ and NH4

+ ion 
was studied using 0.1, 0.2, 0.4, 0.8, 1.2 and 1.6 g zeolite and the results obtained were given 
in Fig. 3.  

 

 
 
 
 

The removal efficiency of heavy metal ions by the zeolite increased with increasing the 
amount of zeolite, and a plateau occurred at 0.8 g of adsorbent. This may be attributed to the 
formation of aggregates at higher solid/liquid ratio or precipitation of particles. 

 
 
 
 

Fig.2 The effect of pH on Zn2+, Ni2+ and NH4
+ ion removal using the natural zeolite (ions 

concentration: 60 mg/l ; adsorbent dosage: 0.4 g; shaking time: 60 min; temperature 250C. 

       NH4
+ 

            Zn2+ 
        Ni2+ 

Fig.3  The effect of adsorbent dosage on Zn2+, Ni2+ and NH4
+ ion removal using the natural 

zeolite (ion concentration: 60 mg/l; shaking time: 30 min; pH: 8; temperature 250C. 

       NH4
+ 

            Zn2+ 
        Ni2+ 
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Conclusions 
In this study use was made of zeolitic tuff with the predominant content of the zeolite mineral 
clinoptilolite from the Barsana region (Romania). The investigations involved zeolite samples 
of particle sizes from 0.5 to 1.0 mm. An experimental solution of 5 l contained 1 g/l of heavy 
metal ions from galvanizing wastewater. The removal efficiency (%) and the amounts of 
exchanged Zn, Ni and NH4

+ ion ( eQ ) by the zeolite were computed using equations (1) and 
(2). The experimental parameters such as solution pH, and the adsorbent dosage influenced 
Zn2+, Ni2+ and NH4

+ ion removal from aqueous system by the zeolite. The decrease in the 
heavy metal removal efficiency after pH=8 may be due to in partial dissolution factor of the 
natural zeolite and removal efficiency of heavy metal ions by the zeolite increased with 
increasing the amount of zeolite, and a plateau occurred at 0.8 g of adsorbent. This may be 
attributed to the formation of aggregates at higher solid/liquid ratio or precipitation of 
particles. 
Based on the results, it can be concluded that the natural Romanian (Maramures) zeolite is 
suitable adsorbent for Zn, Ni and NH4

+ ion removal from galvanizing wastewater. Moreover, 
it can be recommended for wastewater treatments purposes in terms of sustainability of 
environmental quality. 
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THE BARSANA ZEOLITIC TUFFS EFFICIENCY OF NH4
+ REMOVAL FROM 

BAIA MARE MUNICIPAL WASTEWATERS 

Irina Smical, Vasile Hotea, Elena Pop 

 
Abstract 
The Barsana zeolitic tuffs (Romania) may be considered as a suitable material to heavy metals 
immobilization by their bond into firmly sorbed forms of the pseudo residual fraction. 
Generally total contents of the heavy metals in the Baia Mare municipal wastewaters 
treatment plant are substantially lower than the corresponding limits established by European 
or Romanian legislation. The metals concentrations excepting lead exceed significantly the 

form the following order by parts of the mobile form: Ni>Cd_Cr>Cu>Pb. Addition of the 
Barsana natural zeolitic tuffs to the Baia Mare municipal wastewaters led to the metals 
contents fall in all four fractions of the sequential procedure. Experiments were carried out 
using column method as a function of the solution pH, shaking time, dosage of adsorbent, and 
temperature 
 
 
1.  Introduction 
 Zeolites - both natural and synthetic, may be used as ionic or molecular filters due to 
their particular crystal structure of a tectosilicate-type, characterized by pores with larger sizes 
than those of the ions (molecules) that pass through. Many types of rocks can contain usually 
small amount of zeolites but the main rock-type containing such minerals is the zeolitic 
volcanic tuff. Zeolites may form in magmatic, metamorphic and sedimentary rocks. The 
volcanoclastic deposits contain the largest concentrations of zeolites, which result from the 
transformation of magmatic products such as volcanic glass and primary aluminum-silicate 
minerals [1]. 

 The sedimentary zeolitic rocks from Romania are represented by Tertiary volcanic 
tuffs dominated by the presence of clinoptilolite. Clinoptilolite is a hydrated alumina-silicate 
member of the heulandite group and is one of the more useful natural zeolites. Heulandite 
group zeolites, including mineral clinoptilolite and heulandite and their synthetic analogues, 
have the same framework topology (structure code HEU) characterized by infinite three-
dimensional frameworks of aluminum, silicon and oxygen. According to Coombs et al., the 
distinction between the clinoptilolite and the heulandite is based on the Si/Al ratio, i.e., 
clinoptilolite if Si/Al > 4 and heulandite if Si/Al < 4.  

 The chemistry of these two species varies almost continuously between [2, 3]: 
(Na,K,Ca0.5)10(Al10 Si26 O72 2O (heulandite, Si/Al=2.6), and (Na,K,Ca0.5)5.4 (Al5.4 Si30 
.6O72 2O (clinoptilolite, Si/Al=5.7). 

 Clinoptilolite is well suited for these applications because of its large amount of pore 
space and ionic exchange capacity, and because of its high resistance to extreme temperatures 
and chemically neutral basic structure. NH

4

+ 
and NH

3
, forms of inorganic nitrogen, are some 

of the most common water pollutants. Ammonium is usually present in municipal wastewater, 
industrial wastewater discharges (quench waters at coking plants, gasworks sites), and landfill 
leachates (fertilizer use, contaminated land) in concentrations ranging from 1 to 7000 mg/dm3 
[4]. Due to the fact that in certain conditions it is a relatively mobile contaminant and 
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considering the wide domain of concentrations, ammonium is considered a key contaminant 
in risk assessment.  

 
2. Methodology for testing efficiency of a runoff-cleaning filter 
Runoff cleaning efficiency was tested using a laborator test. The solution was introduced at a 
constant volumetric flow rate (Q) and concentration (C), using a peristaltic pump in up-flow 
mode in order to assure complete wetting of the zeolite particles. Liquid samples were 
withdrawn at the exit of the bed at specific time intervals, depending on the flow rate, at 
pH=4-9 and analyzed for NH

4

+ 
 cation.  

By plotting the exit NH
4

+
 concentration versus time, the breakthrough curves can be obtained. 

The ion exchange process was conducted in 80 cm long plexiglass columns of 25 cm internal 
diameter, bed = 250 mL, depth of the bed = 78 cm (Fig. 1). An experimental solution of 0.5 l 
contained 1 g/l of NH4

+. The experimental solution was passed over the natural zeolite media 
of 0,5 1 mm particle size and analyzed for NH

4

+
 cations. 

 

 
 
 
 
 
 

 
3. Materials and methods 
3.1. Zeolites characterization 
In the trial use was made of zeolite tuff with the predominant content of the zeolite mineral 
clinoptilolite from the Barsana region, Romania. The investigations involved zeolite samples 
of particle sizes from 0.5 to 1.0 mm. Identification of mineral components in the zeolite 
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Fig.1 The experimental setup: 1 - wastewaters thank; 2  peristaltic pump; 3  electrovalve;  
4  plastic sieve; 5  zeolite; 6  plexiglass column; 7  samples collector; 8  outlet; 9  
suport material of column. 
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sample was performed using the X-ray diffraction analysis (XRD) a dust sample (Fig. 2). X-
ray analysis of zeolite was performed with a PHILIPS 1710 diffractograph using Cu K  
radiation. 

 

 
 
 
 
 
The X-ray diffraction diagrams performed on random powder of the whole material indicated 
the massive presence of a main zeolite species, i.e., clinoptilolite and subordinately mordenite. 

Table 2 shows the reported physico-chemical properties of the natural zeolites (Barsana, 
Maramures, Romania).  

 
Table 2 Physico-chemical properties of zeolitic tuffs*  

Properties Measurement 
Color  Greenish-ivory 
Cation exchange capacity (meq./100 g)  160 
Humidity (%) 7 (maximum) 
Pore volume 0.36 
Specific density (g/cm3) 2.21 
Alkaline stability (pH) 7-12 
Acidic stability (pH) 2-6 
Hardness (Mohs) 3.5-4.5 
Thermal stability (0C) up to 600 
Apparent bulk density (g/cm3) 0.80-1.2 

*Data for natural zeolite from Barsana, Maramures, Romania 
 

Preliminary experiments were conducted to optimize general patterns of ammonium ion 
removal from aqueous solution: and dosage of adsorbent. The ion exchange of municipal 
wastewaters ion on the zeolite was carried out using a column method. 
 The ionic exchange process were realized in a batch reactor in static regime using 
1000 g of the 0.5-1 mm grain size zeolitic tuff (Barsana region) and 5000 ml ammonium ions 
solution (zeolite:solution = 1:10). Solution samples were collected every 24 hour for NH

4+ 

concentration measurement until the equilibrium was reached. The effluent NH
4+ 

solution was 

Fig 2 Powder X-ray diffractogram of sample zeolitic tuff from Barsana, Maramures County. 
Cl = clinoptilolite, Pl = plagioclase; Q = quartz;M = montmorillonite. 
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collected at the sample collector (7) of the column every 500 ml until the zeolitic tuff was 
exhausted. The NH4

+ 
concentrations are measured for each 500 ml successively sampled. The 

experiments were reali .  The removal efficiency (%) and 
the amounts of exchanged NH4

+ ion ( eQ ) by the zeolite were computed using equations (1) 
and (2), respectively:  
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where E  - is the removal efficiency (%), eQ  is the amount of exchanged ammonium ions 
(mg/g), 0C  and eC  are the initial and equilibrium concentrations of ammonium in solution 
(mg/L ), respectively. V  is the solution volume (L) and m  is the adsorbent weight (g).  
 
4. Experimental Results 

The experimental parameters such as shaking time, and temperature influenced NH
4+

 ion 
removal from aqueous system by the zeolite.  

 In static regime, the evolution of the NH
4+ 

ion concentration present similar decrease 
with time of reaction for the samples (Fig. 3). The NH

4+ 
ion concentration firm drop from the 

initial 0.08 g/dm
3 

down to about 0.003  0.006 g/dm
3 

during the first 20 hours. For both 
samples, ionic exchange efficiency reached 100% faced to the initial 0.0716 g/dm

3 
NH

4+ 

concentration. The equilibrium, in both cases, was reached after 100 hours. Therefore the 
zeolites under study are considered to be active in the ionic exchange process. 
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 Figure 4 indicates the effect of the temperature (25, 35, 45, and 500C) on the removal 
of NH4

+
 ion. The amount of NH4

+
 ion removed from aqueous solution decreased by rising 

temperature. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The highest removal efficiency was found to be 95% at 250C. A decrease in the removal 
efficiency of NH4

+
 ion with the rise in temperature was due to the increasing tendency to 

desorb from the interface to the solution. This result also indicated that the adsorption process 
of NH4

+
 + onto natural zeolite was exothermic in nature. 

 
Conclusions 
 
 The resulted zeolitic species were dependent on temperature, pressure and the variable 
chemical parameters: Si:Al ratio, Ca

2+
, Na

+
, and K

+ 
ratios and the pressure-dependent H

2
O 

(P
H2O

) and CO
2 

(P
CO2

) activities. Devitrification of volcanic glass and zeolite formation 
represented ubiquitous anadiagenetic processes in the tuff levels.  

 The secondary minerals developed in the volcanic tuff from B rsana region is mainly 
represented by zeolites, among which clinoptilolite dominates. This is a general statement for 

volcanic glass reached an advanced stage.  

 The NH
4+ 

ion concentration firm drop from the initial 0.08 g/dm
3 

down to about 0.003 
 0.006 g/dm

3 
during the first 20 hours. For both samples, ionic exchange efficiency reached 

100% faced to the initial 0.0716 g/dm
3 

NH
4+ 

concentration. The equilibrium, in both cases, 
was reached after 100 hours. Therefore the zeolites under study are considered to be active in 
the ionic exchange process. The amount of NH4

+
 ion removed from aqueous solution 

decreased by rising temperature. The highest removal efficiency was found to be 95% at 
250C. The z
high zeolite contents. These characteristics provide sufficient absorption capacities to be used 
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in municipal wastewater treatment. The NH
4+ 

ionic exchange process on zeolitic volcanic 

wastewater treatment plants in order to assure compliance with environmental standards.  
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HEDONIC PRICE METHOD  RACIONALITY OF USAGE IN THE CZECH 
REPUBLIC SHOWN ON EXAMPLE OF SURFACE WINNING  

Jana Soukopova 

  
Introduction 

Appraisement of any goods (items, services) is usually done by offer and demand comparison, 
i.e. by comparing of the costs of creating the good (offer price) against the expected profit 
from its use (demand price). His comparison is being done in most of the goods in the private 
sector. However much more difficult is the appraisement of goods with non-existing markets 
(or imperfect ones), such is in the case of the various environmental goods and services. For 
appraisement of these environmental sources as well as for appraisement of the environmental 
damage and losses, the methods of non-market valuation are being used. 

 
1  Hedonic Price Method 
1.1  Non-market valuation methods 
There is a range of classifications of the non-market valuation methods. One of the possible 
segmentation of these methods is a segmentation coming from a neo-classic economics, 
which approaches the non-market (public) goods economical values determination in two 
ways:   

 By determination of the individual people willingness to pay for a certain public good or 
service (e.g. improvement of environmental duality, of health care, etc.) or by the 
willingness to accept a compensation upon aggravation of conditions. Thus these are the 

 Basic 
segmentation of these ethos is: 

- expressed preferences based methods, 
- manifested preferences based methods (for more e.g. Sejak 2001).  

 By expert (non-preference) approaches including  

- Eco-system methods primarily coming from expert determination of ecological values 
of various segments of the living environment (biotopes), 

- Cost and risks determination based methods across  opportunity costs, alternative 
costs,  

- Producing function methods, 
- Multi-criteria expert methods. 

Hedonic price method then belongs amongst preferential methods, in the concrete amongst 
manifested preferences methods.  

 
1.2 Hedonic Price Method 
The Hedonic Price Method (HPM) is not based on hypothetical preferences, but is coming 
from the actual consumer behaviour. It is coming from the premise that the private good price 
I a function of its applied characteristics and that it is possible to measure the influence of 
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these individual characteristics on the price. The difference in the quantity or quality of the 
applied characteristics is thus ceteris paribus resulting in an unequal/different price.  

The price variance resulting from the corresponding applied characteristic difference (living 
environment) interprets the hedonic price (and simultaneously reflects increasing or 
decreasing of the ecological profit).  

The hedonic price method therefore enables the specific environmental good value estimation 
by using information from the neighbouring real market (e.g. real estate market or labour 
market). The hedonic pricing is thus measuring the willingness to pay for avoiding the 
unfavourable influence such as e.g. increased environmental pollution or increased risk of 
ecological disaster.  

HPM was tested on the environmental utility value loss appraisement in areas burdened with 
surface winning from following reasons:  

 HPM comes out of the real consumer behaviour  

 The real estate market in the Czech Republic is developed (with all kinds and types of 
buildings also with properties), thus hypothetically assuring an important aspect for 
the comparative analysis implementation. Also there exist enough of the comparable 
objects. 

 In the Czech Republic area operates a range of real estate agencies with a nationwide 
and local sphere of activity.   

 The sales and purchases of material goods (building or property) are being advertised 
in various mass-media (print especially). Also indispensable is a role of Internet which 
provides a space for the advertisers offering or demanding objects monitored by us. 
This way there is a lot of information for the analysis. 

It is also important to accentuate that a presumption for the hedonic price based analysis 

this case a building or property) the lowest price while taking into a

account the landscape, noisiness, dustiness, civic amenities and similar. 

  
2  Environmental damage evaluation method using HPM  

characteristics. From the view of the HPM is Ph = f(X1, ..X,n-1,ENVI), where the hedonic price 
is a function of n-factors (X1,X2,...,Xn-1) such as the locality structure, property facility, 
accessibility, civic amenities and similar, which are important for the comparison and for the 
ENVI factor (Environmental quality factor).  

 
2.1  The HPM procedure 

Step 1 
depends on the living environment change (ENVI). 

(2.1) 
 hnh ENVIXXXfP ,,...,, 21
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Where  Ph  is the hedonic price 
X1,X2,...,Xn-1 are the factors from our view important for the certain property 

appraisement  
 ENVI  is the living environment factor  

Step 2 Correlation analysis, i.e. determination of dependencies between the 
quantities - variables, which in our case are environmental damage in surface 
winning and price of the property. Whereas one quantity is considered as 
dependant (in our case the dependant variable is the hedonic price Ph) and the 
other variable or variables are considered as independent (the independent 
variable from our view is the environmental damage ENVI) 
Subsequently from the measured quantities Ph a ENVI: 

 We investigate if the presumed inter-quantity dependency is or is not 
conclusive, i.e. if the changes of the explained variable correspond with the 
change of the explaining variable; 

 Eventually we determine how close the dependency is, if it is close to                
a functional dependency or independency. 

MA measure of the dependency is so called correlation coefficient37, in our 
case an empiric (selective) coefficient calculated from the measured quantities 
(selection) marked r. 

n

i
hih

n

i
i

n

i
hihi

PPENVIENVI

PPENVIENVI
r

1

2

1

2

1    (3.2) 

 
In case of monitoring the dependency of the living environment quantity on the 
property price we presume a fixed dependency of the given variables (Ph and 
ENVI) even if the dependency is only hypothetical38.   

Ph = f(ENVI)       (3.3) 

Therefore we pronounce a hypothesis that lowering the living environment 
quality in localities burdened by surface winning results in lower property 
prices in these localities. 

 

Step 3 Regression analysis  i.e. investigating a dependency of Ph on ENVI using                
a regression function: 

enviENVIPEenvip hh ),(   (3.4) 

Where envi = (envi1, ... , envik) is a vector of the independent variables (value of a random 
ENVI vector) ,  

                                                 
37  The correlation coefficient can, depending on the dependency tightness, take the values from -1 to +1. If its 

absolute value is 1, the case is a functional dependency, if it is 0, then the case is an absolute inter-quantity 
independency.  

38  During accurate measuring we find out, that the strictly functional dependency actually does not exist as 
every measuring is burdened with accidental errors. Therefore the measured values of the functionally 
dependent quantity randomly vary around the functional values. 
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ph  is a dependent variable (value of a random quantity Ph )  
=( 1 ,..., m) is a parameters vector  (so called regression coefficients)  

E(Ph|ENVI = envi) is a dependent median value  

The regression analysis enables to find and quantify a suitable quantity to other 
quantities dependency model, whereas takes up from the correlation analysis.  

  
3  The analysis result 

The basic presumption of the hedonic price method is that the change of the property price is 
dependant on the living environment change (ENVI), (see formula 2.1). Therefore the next 
step of the hedonic price method using analysis is implementation of the correlation analysis.  

 
3.1  The correlation analysis result 
For the correlation analysis there was selected 13 areas burdened with winning and 66 
comparable areas. In there was found 143 comparable properties, thereof 66 buildings and 77 
properties.  

A hypothesis was pronounced that lowered living environment quality in localities 
burdened by surface winning results in lower property prices in these localities  in m2 
in these areas and lower building prices. 
Subsequently the correlation analysis was implemented in case of 20 properties in areas 
burdened with surface winning against 57 properties in comparable localities. This correlation 
analysis brought in case of properties inconsistent results, whereas a fixed dependency 
between the lower living environment quality in the localities burdened with surface winning 
(independent variable ENVI) and the lower property price (dependent variable Ph) in these 
localities has not been in complex proved.  
In case of the hedonic price method of correlation analysis there was compared 19 buildings 
in localities burdened with surface winning against 47 buildings in comparable localities, 
whereas this analysis brought definite results. In case of all localities the hypothesis was 
found not proved.  
A fixed dependency between a lower living environment quality in localities burdened with 
surface winning (independent variable ENVI) and the price of buildings (dependent variable 
Ph)  in these localities was not definitely proved. It is therefore possible to claim that 
surface winning has no impact on lowering the property price and thus on the life 
quality (living environment). This fact results as well from the following example.  

Example no. 1  
This case concerns building of family houses in Dacice. I am, in the following table, comparing an 
individual family house based in a quiet garden suburb on the property. In the basement there is a 
technical floor, garage, wash kitchen, boiler room, cellar, drying room. On the first floor there is a 
4+1 flat, toilet, bathroom, balcony, attic with in-building possibility. The house is centrally heated 
using solid fuel and gas, linked to the municipal water supply and sewerage. Property is available on 
agreement.  

The stated building was compared with comparable buildings in municipalities selected as 
comparable municipalities for the comparison (it is Sobeslav, Vimperk, Trebon and Kaplice). The 
regression analysis details are listed in the following table.  
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Table no. 1  Comparable buildings to the building in dacice burdened with winning  

Compared details Dacice Sobeslav Sobeslav Vimperk Sobeslav 

Type RD 4+1 RD 4+1 RD 4+kk  RD 4+1 RD 4+1 

Price 3110000 2230000 2300000 2765000 2135000 
Garage yes yes yes yes yes 
Gas yes yes yes yes yes 
Water supply yes yes yes yes yes 
Swerage yes yes yes yes yes 
Garden yes yes yes yes yes 
Available On agreement On agreement On agreement On agreement On agreement 

 

From the view of correlation analysis result hypothesis that lowered living environment 
quality in localities burdened by surface winning results in lower property prices in 
these localities  in m2 in these areas and lower building prices is not true. 
 
3.2  Regress analysis  

The Correlation analysis shows that hypothesis (lowering the living environment quality in 
localities burdened by surface winning results in lower property prices in these 
localities) is not true, therefore we have not made a regress analysis.  

 
4  Conclusion 

The Hedonic Price Method (HPM) is not based on hypothetical preferences, but is coming 
from the actual consumer behaviour. It is coming from the premise that the private good price 
I a function of its applied characteristics and that it is possible to measure the influence of 
these individual characteristics on the price. The difference in the quantity or quality of the 
applied characteristics is thus ceteris paribus resulting in an unequal/different price.  

The price variance resulting from the corresponding applied characteristic difference (living 
environment) interprets the hedonic price (and simultaneously reflects increasing or 
decreasing of the ecological profit).  

The hedonic price method therefore enables the specific environmental good value estimation 
by using information from the neighbouring real market (e.g. real estate market or labour 
market). The hedonic pricing is thus measuring the willingness to pay for avoiding the 
unfavourable influence such as e.g. increased environmental pollution or increased risk of 
ecological disaster.  

In case of monitoring the dependency of the living environment quantity on the property price 
we presume a fixed dependency of the given variables (Ph and ENVI).   

Ph = f(ENVI) 
lowered living environment quality in 

localities burdened by surface winning results in lower property prices in these localities 
 in m2 in these areas and lower building prices. 
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This hypothesis is from the view of correlation analysis show as false and dependency of 
environmental damage and lower price was not confirmed.  
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MATERIAL FLOWS ANALYSIS AT THE NATIONAL AND INTERNATIONAL 
LEVEL 

 

 
Introduction 
Recently is promoted importance and necessity the monitoring of flows of the natural 
resources (renewable and nonrenewable) that are use person to provision his existence.                  
Sustainable development must play an importante role pointing to development engineering 
of existence of Earth.  Every 
generation should be responsible to future generations for preserving and delivering 
fundamental natural, cultural and civilisation values. In the larger sense is the possibility that 
within this principle determinated absolute decoupling of the economic growth from the 
environmental degradation. 

Problem of sustainable development was lafully embodied in year 1992 in the Czech Republic 
within Act No. 17/1992 Coll., on Environment.  

Sustainable development is a pattern of resource use that aims to meet human needs while 
preserving the natural environment so that these needs can be met not only in the present, but 
in the indefinite future. Definition of sustainable development as development that: "meets the 
needs of the present without compromising the ability of future generations to meet their own 
needs." The field of sustainable development can be conceptually broken into three 
constituent parts: environmental sustainability, economic sustainability and sociopolitical 
sustainability. Sustainable development must take into consideration the development of the 
human and social capital. 

The activity, which regulates balanced development in the economic, environmental and 
social areas, is the evaluation of management natural resources, namely assessments 
sustainable and especially methods which are promoted and aplied in the european level, for 
example material flows analysis. Material flows analysis has to be once from integral part  of 
assessment of sustainable development.  

Material inputs consist primarily of extracted raw materials and produced biomass that has 
entered the economic system (this biomass is composed of, for example, fodder, pasturage, 
harvested wild fruits and wood). Material outputs consist primarily of emissions to air and 
water, landfilled wastes and so-called dissipative uses of materials (e.g. fertilisers, pesticides 
and solvents). On based analysis flows material is possible proposed measures pointing for 
reducing the material and energy intensity.  

 
Used of Material Flows Analysis 
Methods assessing human-induced material and energy flows are based on their quantification 
using the input-output analysis. The most comprehensive and systematic methods for material 
flow analysis for a specific economic-political system are: input-output tables that open the 

accounts and balances of total material requirements and outputs at a macroeconomic level. 
The latter method, referred to as economy-wide material flow analysis (EW-MFA), was 
developed during the 1990s by several research institutes (principally the World Resources 
Institute; the Wuppertal Institute for Climate, Environment and Energy; the Austrian Institute 
for Interdisciplinary Studies; and Eurostat); it was subsequently standardised by Eurostat 
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(2001). EW-MFA provides an important database to infer series of economy-wide material 
flow indicators (EW-MFI). 

The issue of recycling cannot be dealt within EW-MFA so far, but could be addressed by 
monitoring potentials for future recyclability of current material flows. This recyclability 
would suggest, which parts of EW-MFA indicators can be theoretically recycled. Fot instance, 
by burning fossils we acquire CO2 emissions, other gas emissions and some solid combustion 
residues. The recyclability of these products as a total is very low, as they are dominated by 
non-recyclable gases. On the other hand when consumed minerals or metals become wastes, it 
is feasible to recycle them to a large extent. We can also approach this issue by construction 
the indicator of material recovery of wastes, which is currently a part of the Progress Report 
on the Czech Republic Strategy for Sustainable Development.  

At the present time is enforced the monitoring of the management natural resources in the 
Czech Republic.  

 
Material flows analysis monitors material inputs and foreign trade:  

 Biomass (contains biomass from agriculture, forestry, fishing and hunting); 

 Fossil fuels (included are both energetic and nonenergetic uses); 

 Mineral recourses (metallic ores, industrial materials,construction materials); 

 Imports and exports are classified according to the level of processing into raw 
materials, raw products, final products and other products (rough classifications are 
raw materials and products). 

For the above data are completed following indicators of material flows: 
 DMI - measures the input of used materials in the economy, i.e. all materials that have 

an economic value and are used for production and consumption. DMI is domestic 
used extraction (extracted raw materials, grown biomass) plus import. 

 DMC  measures the total amount of materials directly used in the economy, without 
hidden flows. DMC is calculated as DMI minus export. 

 PTB - measures the surplus or deficit of the physical foreign trade of the economy. It 
is calculated as imports minus exports. 

Summary of output are: 
 material intensity of economy  expressed by the amount of materials needed for the 

production of a specific unit of economic output (DMI/GDP or DMC/GDP, 

 material productivity of economy  expressed as the size of economic output 
indicated as the gross domestic product produced from unit material (GDP/DMI or 
GDP/DMC, 

 decoupling  separation of the environmental burden curve and the growth of 
economic performance curve. 

 
 
Material Flow Analysis in the Czech Republic 

 
 see http://www.czso.cz/csu/edicniplan.nsf/aktual/ep-2. This 

publication includes folowing the output: 
 selected acounts (domestic used extraction, imports, exposts); 
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 selected indicators (physical trade balance, direct material input, domestic material 
consumption). 

 

Graph 1  represents the trend of DMI, DMC and PTB indicators in 1993  2006.  

Graph 2 - presents material demands in the Czech Republic in 2001  2006.  

Indicators of material intensity describe the physical material demands of the economy, 
expressed by the amount of materials needed for the production of a specific unit of economic 
output. It is expressed as an index where the base year is given the value 100 and other yoers 
are depicted as a percentage change recorded against this value. Material intensity is reduced 
but the occasions significant, which exert influence up this regress, was growth of GDP and it 
is not the regress physical material consumption.  
 

Source: CZSO.  

 

Graph 1: Selected indicators of material flows in the Czech Republic, 1993 - 2006.
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Source: CZSO. 

The basic precondition for accomplishing the strategic objective is to change the production 
and consumption patterns. These patterns are based on two basic approaches: reducing the 
material and energy intensity within the systems of production and consuption, optimising the 
systems of production and consuption in status quo the growth of GDP. In context of this 
change the produkction and consumption patterns is important to support research and 
development in the field environmental technologies. 

Further measures pointing for reducing the material intensity are: 

 to reduce the material intensity production and increase the material and energy 
utilisation of waste and further resources; 

 to reduce the weight-based share of waste deposited in waste dumps; 
 to promote responsible management of hazardous waste and other substances; 
 to support of  management resources within specific regional area incl. reuse waste; 
 to use the assessment of impact of measures in economic, environmental and social 

areas /for example: RIA /Regulatory Impact Assessment/, CBA /Cost-Benefit 
Analysis/, MFA /Material Flow Analysis/, CEA /Cost-Effectiveness Analysis/, MRA 
/Minimisation Risk Analysis//. 

 
Prague, May 2008 
 

 
Ministry of the Environment of the Czech Republic 
 

EVALUATION OF THE LEVEL OF WASTE MANAGEMENT IN A TRANSPORT 
ORGANIZATION 

 

Graph 2: Material intensity of Czech Republic, 2001 - 2006 (GDP in constant prices).
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Transport is a major source of waste, generated particularly in maintenance of means of 
transport and Undeliverable consignments

cannot be sold, then it becomes waste for the transporter, who must dispose of it at his own 
expense, which is usually considerable. 

The waste management level of the operational unit (hereinafter OU) and its workplaces can 
be evaluated according to various criteria. The criteria for evaluation can be derived from the 
valid legislation.  

For the purpose of evaluating the level of waste management, it is useful to employ tested 
methods of multicriteria analysis. The level of waste management can be evaluated using a 
number of methods, depending on the diversity of waste generation in the organization from 
the technology employed. The method employed is dependent on the decision of the evaluator 
(auditor).  

 
Evaluation of the level of waste management 
The level of waste management can be evaluated in the form of a test and the manner of the 
evaluation will be based on the principles of mathematical statistics. However, it is difficult to 
establish a system of questions that have to be answered objectively in the evaluation.  

There are a number of these tests and means of their evaluation and the auditor must decide 
which form of the test to employ. Especially the profile and activities of the organization 
where the evaluation is performed will be decisive here. A test of evaluation of the level of 
waste management, divided into six areas, can be given as an example. 

The test stipulates areas so as to cover all the phases of waste management, management of 
processes connected with waste management and the area of compliance with the legislation. 
The evaluation will also be concerned with processes leading to minimization of wastes, and 
utilization of knowledge and information following from the waste management as one of the 
instruments of management. 

The individual parts of the test (see the annex) are divided into 

 the area of waste management (letters without numbers) 

 elements of the individual areas of waste management (letters with a numerical 
code). 

The areas that are represented by the group of questions (elements of the area) overlap.  
Each question (element) has several possible answers that, however, must exactly express the 
state of the evaluation in the OU. In this case, it is necessary to choose the answer that best 
approaches the actual situation in the evaluated unit. 
 
 
 
Manner of evaluating the test 
Each element in all the areas of evaluation of waste management contains four possible 
answers, denoted by letters a to d. In every case, the possible answers are orders so that 
answer a corresponds to the highest level and d corresponds to the lowest level. In all cases, 
the answers correspond to the following point values: 

a   1 point 
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b   2 points 
c   3 points 
d   4 points 
To refine the results of the evaluation, an importance is assigned to each area and element. 
The importance should be weighted according to the opinion of the respondent. The 
import  

A   highest importance   3 
B   medium importance  2 
C   low importance   1 
The test can be evaluated in several ways. Assignment of importance and a weight to the 
individual areas will be decisive for evaluation of the test and interpretation of the results of 
the evaluation.  

A change in the approach to the individual elements and areas can achieve a higher level of 
waste management of the OU, which assumes that the evaluation is performed symmetrically, 
at least once every two years. 

The importance of the individual areas of waste management can be determined from the 
following relationship 

piiOO VpWV    (-)   (1) 
where 
WO is the weight of the area (selected by the respondent in values A-C), 
pi  evaluation of the i-th element in the area (selected by the respondent in values 1-4), 
Vpi  weight of the i-th element in the area (selected by the respondent in values A-C), 
 
Evaluation of the areas of waste management can be determined from the following 
relationship 

oi

pii
O W

Vp
H     (-)   (2) 

where 
pi evaluation of the i-th element in the area, 
Vpi weight of the i-th element in the area, 
Voi weight factor of the i-th area. 
 
 
Example of evaluation of the level of waste management 
Two variants are selected for illustration of evaluation of the level of waste management in an 
OU. On the basis of knowledge of the waste management in the OU, the respondent selects 
the following answers to the questions in the test and the weight factors assigned to them. The 
results of the evaluation are given in the following table. 

 
I. II. III. IV. V. VI. VII. VIII. IX. 

pi Wo pi.Vpi WO VO HO 
A A1 c 3 2 6 

3 114 3,17 
A2 c 3 2 6 
A3 d 4 2 8 
A4 c 3 3 9 



211 

A5 c 3 3 9 
 16 12 38  

         
         

I. II. III. IV. V. VI. VII. VIII. IX. 
pi Wo pi.Vpi WO VO HO 

B B1 b 2 3 6 

3 96 2,67 
B2 c 3 2 6 
B3 b 2 2 4 
B4 b 2 2 4 
B5 d 4 3 12 

 13 12 32  
C C1 b 2 3 6 

3 114 2,92 
C2 c 3 3 9 
C3 c 3 2 6 
C4 d 4 2 8 
C5 c 3 3 9 

  15 13 38  
D D1 c 3 2 6 

2 123 3,42 
D2 c 3 2 6 
D3 d 4 2 8 
D4 d 4 3 12 
D5 c 3 3 9 

  17 12 41  
E E1 c 3 3 9 

2 88 3,14 
E2 c 3 3 9 
E3 c 3 3 9 
E4 c 3 3 9 
E5 d 4 2 8 

  16 14 44  
F F1 a 1 3 3 

2 30 1,34 
F2 b 2 3 6 
F3 a 1 1 1 
F4 b 2 1 2 
F5 a 1 3 3 

  7 11 15  
 
Legend for the table: 
I designation of the area, II designation of the elements in the area, III designation of the 
answer for the element in the area, IV point evaluation of the elements in the area, V selected 
weight factor, VI product of the value of the element and the importance of the element in the 
area, VII weight of the area, VIII significance of the area, IX evaluation of the area. 
Interpretation of the results of the test 
On the basis of the performed and evaluated test, it is necessary to concentrate on improving 
the level of waste management in areas with the greatest significance evaluation. In the given 
case, the following order can be drawn up according to the significance: 

D  waste minimization, 
A  activities of the OU in which waste is generated, 
C - waste management, 
E  control of the waste management of the OU, 
B  keeping records. 
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Area F (compliance with the legislation) is at a good level. 
 
The route to improving the level of waste management in the OU can be found through 
dealing with the elements of the mentioned areas that have the highest values (column VI in 
the table). 

According to the performed test, the level of waste management can also be evaluated by 
evaluation according to the results given in column IX. Graphical depiction of the results of 
the depiction is given in the following figure. 
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A test of evaluation of the level of care for the other components of the environment in the 
OU can be drawn up analogously. 
 
 
doc. Ing. , CSc.,  

- Technical University of Ostrava, Institute of Transport,  
17. listopadu 15, 708 33 Ostrava Poruba,  
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tel.: 59 732 4428, 
e-mail: petr.skapa@vsb.cz. 
 
 
 
 
 
 
 
 

ENVIRONMENTAL SERVICES RESEARCH 

 

is project executed by 

 Praze (CERGE) and with Czech Environmental Center (CEMC). This project has 
started in 2007 and lasting to 2009 and supported by Grant Agency the Czech Republic.  

CEMC is responsible for finding competitiveness environmental services and producers of 
environmental goods operated in Czech area in fully opened EU market. The Czech Statistic 

y we decided 
analyse the proposal part of environmental services and goods (ESG). Original approach in 
this project is in a few things: 

 Collection of date about ESG by cooperation database which will support an interest of 
ESG to share with its information profile 

 
economic analyze  

 Design general nomenclature of environmental activities and products. 

Collection of date from company is hard task in each science project and database interested 
by ESG may help to receive more answers. Internal potential you can imagine as ability 
organization to by competitive in changing conditions of dynamic market. This method  
CEMC successfully used in another science project for measuring sustainable development on 
micro-level economy subject. General nomenclature can characterize the ESG activity for 
next research issue. 

On this philosophy was in 2007 established database EGS (www.envisluzby.cz) and CEMC 
for this approach has contacted more then 6 000 of company (257 by telemarketing and 6 000 
by e-mail). Actively has responded 79 organizations with turnover 36 billion Czech crowns in 
2006, exported 3,6 bill. crowns and with 4 bill crowns added value employed 12 300 staff. 

subject, established 3 of branch offices in the Czech Republic and one branch in abroad, with 
15 employees, turnover 30 mill. crowns, 1,5 mill. crowns added value and 15 mill. fixed 

 

Positive information is that prospect does
of view there we miss the innovation instruments as patent, protective mark, international 
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award, science and research expenditure. It means that ESG are dependent on external know-
how.  

But this findings are only preliminary, the research will continue this year and in 2009 we will 
summarize the issue of our discovery. Some of them we will compare by personal contact 
with pilot subject.  

J , executive director 
CEMC - Czech Environment Management Center,  

 
tel: (+420) 274 784 447-8, fax: (+420) 274 775 869 
cemc@cemc.cz, www.cemc.cz 

IMPACT OF ECO-INDUSTRY DEVELOPMENT IN THE CZECH REPUBLIC ON 
EMPLOYMENT 39 

 

 

Efforts focused on practical application of the sustainable development strategy, whose aim is 
to ensure balance among economic, social and environmental pillars of development, have 
again stressed interest in a deeper analysis of the ties between environmental activities and 
employment. Most studies that have been carried out so far concentrated on activities which 
can be covered by the definition of eco-industry prepared by OECD and Eurostat experts.40 
Eco-industry is analysed both from the point of view of its contribution to the growth of 
economy and employment as well as exports. Nevertheless, this paper is only focused on the 
influence of eco-industry on employment.  

 

1. Impact of eco-industry on employment in the EU  
In the 1990s, eco-industry became one of the most dynamically growing sectors in the 
European economy with year-on-year growth larger than 5%. Summary data on the EU41 
document that total revenues of eco-industry in EU-25 amounted to EUR 227 billion in the 
year 2004, which equals 2.2% of European GNP. France and Germany are the states with the 
largest national markets of environmental goods and services (49% share in total revenues in 
EU-25) followed by Great Britain, Italy and the Netherlands. Ten new EU member states 
including the Czech Republic took only 5.7% share in the total eco-industry revenues in 2004, 
of which one half falls on Poland.   

The cited study estimates that total direct and indirect employment42 induced by eco-industry 
in the 25 EU member states amounted to 3.4 million jobs43, i.e. 1.7% of the total paid 
employment in 2004. Therefore, eco-industry created more jobs than the automobile industry 

                                                 
39 -economic implications of environmental protection in the 

 
40 The environmental goods and services industry  manual for data collection and analysis, OECD, Eurostat, 
1999 
41  Study on Eco-industry, its size, employment, perspectives and barriers to growth in an enlarged EU, Final 
report, August 2006. 
42 The analysis of direct employment in European eco-industry was derived from capital expenditures and 
operating costs of environmental protection, and indirect employment reflected the number of jobs in sectors of 
economy that provide semi-products for the production of environmental equipment and services.  
43 -  
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(2.7 million) or the chemicals industry (2,4 million)44. A promising sector, as far as 
employment growth is concerned, is considered the sector of production of clean energy from 
renewable resources. It is predicted that this sector will create about 2 million new jobs by the 
year 2010, and this estimate already takes into consideration the loss of jobs in the 
conventional power engineering sector. The latest study prepared for the European 
Commission45 extended the estimate of employment in European eco-industry by Bulgaria 
and Romania (to EU-27), and in addition to it, the study took into account both the indirect 
and induced impact on the employment rate derived from the E3ME model. The total estimate 
of employment rate generated by eco-industry increased to 4.6 million jobs. Another 
alternative to the calculation, which enlarged environmental economic activities by organic 
farming, certified forestry, and tourism, estimated the employment rate within the EU at 8.6 
million jobs.  

The above-mentioned analyses confirmed that eco-industry has quite a large potential in the 
creation of new jobs that has not been correspondingly utilised so far.  

 

2. Impact of eco-industry on employment in the Czech Republic  
 The first detailed analysis of eco-industry in the Czech Republic within the narrow meaning 
(so-called core industries) was presented on this forum as early as in the year 2006.46 We can 
derive from the extended time series47 that the number of employees in eco-industry in the 
Czech Republic defined like this increased by approx. 10% in 2006 compared to 2000, i.e. to 
49,391 employees. The largest growth in employment rate was observed in activities 
connected with waste and scrap wholesale trade (by 46 percentage points), activities 
connected with wastewater treatment and waste removal, town cleaning and sanitation 
activities (by 37 percentage points), and activities associated with recycling secondary raw 
materials (by 18 percentage points). Contrary to that, the employment rate in activities 
connected with the collection, treatment and distribution of water decreased by more than 13 
percentage points, and by 10 percentage points in activities connected with tyre retreading. 
This development is in compliance with trends already seen in the Czech Republic for a 
longer time. The drop in employment in water collection, treatment and distribution is 
connected with privatisation of the corresponding enterprises, foreign capital and foreign 
management entry and their endeavour to rationalise production. The growth in employment 
in the sphere of wastewater and solid waste removal and town cleaning is associated  in 
connection with the corresponding EU directives - with the construction and operation of new 
municipal and factory wastewater treatment plants, and with an increased effort towards 
cleanliness in towns.  

2.1. Active employment policy and eco-industry. 
An important part of the state employment policy of the Czech Republic is to contribute to the 
harmonisation of supply and demand on the labour market with the use of several basic 
instruments. In case of a low supply of vacancies, an active employment policy starts to 

                                                 
44 According to EU Labour Force Survey. 
45  
association with Cambridge Econometrics and the Institute for European Environmental Policy, November 2007. 
46 -  

 
konference, Brno, 2006, str. 217  223. 
47 These data are from statement P 3-04. It comprises data for all enterprises having more than 100 employees, 
and selectively for enterprises with 20  99 employees. This set participates in the total number of economic 
subjects in eco-industry by approx. 4/5.  
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create socially purposeful jobs, for the creation of which labour offices can provide financial 
support for cost compensation. In 2003-2006, 775 socially purposeful jobs were created. Their 
share in the total number of jobs is very low and amounts to not quite 1%. They are 
particularly jobs reserved for the employer in activities connected with the collection and 
treatment of waste, cleaning and sanitation. Contrary to that, the number of jobs created by 
the applicant for the purpose of independent gainful activity is very low.    

The second instrument of active employment policy is publicly useful work or new jobs 
created for difficult to employ and long-term unemployed job seekers for work registered by 
labour offices. These jobs are created by the municipality or an employer for max. one year 
period, and the labour office also subsidizes these jobs. In the 2003-2006 period, publicly 
useful work took a share of nearly 9% in activities covered by the definition of eco-industry. 
In total, 5,623 jobs were created within this period, and they were predominantly jobs 
comprising town cleaning, sanitation and other activities, e.g. maintenance of public areas, 
including greenery, sweeping and spraying of roads, sidewalks, market places, public 
orchards and parks, snow-clearing on motorways including salt and sand spreading on roads, 
oil spill removal, collection and removal of garbage from waste bins situated in public areas, 
etc.  

It is undoubtedly a positive sign that these newly created jobs help, at least temporarily, to 
employ low qualified persons and maintain their work habits. On the other hand, we have to 
admit that this narrowly targeted intervention on the labour market creates a certain 

n specific aspects: the unemployed are not exposed 
to competition compared to those on the open market, and they are losing knowledge on the 
requirements of competitive markets, etc.48 

The third instrument of active employment policy is requalification (both specific 
requalification focused on a particular profession and nonspecific ones when the applicant 
acquires skills increasing his/her chances on the labour market), which try to increase the 
quality of the supply side of the labour market. At present, in environmental protection, stress 
is laid on the principles of sustainable development, on the development of cleaner 
production, environmentally sustainable development  and the provision of environmental 
services. This trend cannot continue without principal technological and technical changes 
that will significantly increase the requirements for education complexity and the quality of 
managerial approaches. These requirements will unambiguously influence the professional 
development of many employment categories, and therefore they will require an active policy 
on the labour market that should ensure that practical implementation of this concept does not 
come up against the barrier of an unprepared, unskilled labour force. In this context, a 
significant unutilised potential exists in the sphere of education and requalification of the 
labour force, as the case may be.  

2.2. Does eco industry generate unemployment?  
 The last question we will try to answer is whether eco-industry as we have defined it 
contributes to employment growth or fall. Eco-industry increases unemployment in case the 
labour force released from these activities is registered as job applicants at labour offices.  
Table 1: Number of job applicants registered by labour office who left eco-industry  

Period Eco-
industry  

in total 

Of which: 

CZ-NACE 
90 

 

CZ-NACE 
37 

 

CZ-NACE 
41 

Women from 
eco-industry  

Revenues  

                                                 
48   
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May  
December 
2005 

2,089 1, 665 147 162 610 29.2 % 

January  
December 
2006 

3,484 2, 694 250 297 876 25.1 % 

January  
June 2007 

1,694 1,268 166 126 403 23.8 % 

Total 7, 267 5,627 563 585 1,889 26.0 % 

Data provided by the Ministry of Labour and Social Affairs of the Czech Republic  

 
During the period from May 2005 to June 2007, the number of workers who left eco-industry 
amounted to 7,267 persons, of which 26% were women. The highest proportion of these - 
though with a slightly decreasing trend - were workers carrying out activities covered by CZ
NACE 90, particularly activities that required no special qualifications, e.g. collection and 
removal of waste, operation of waste collection points and landfills, and waste disposal. 
Contrary to that, the number of workers who left the sphere of secondary raw material 
recycling slightly increased from 7 % in the year 2005 to 9.8% in the year 2007.  

The other side of the same problem is the number of unemployed persons, meaning job 
applicants registered at a labour office, who were assigned to any activities that we define as 
eco-industry within the narrow meaning. Input data are given in the following table:  
Table no. 2: The number of job applicants registered at the labour office and placed in eco-industry 

Period In eco-
industry in 
total 

Of which:  

CZ-NACE 
90 

 

CZ-NACE 
37 

  

CZ-NACE 
41 

Women in eco-
industry in total 

Share in the 
total number 
of persons 
placed 

May  
December 
2005 

 1,994  1,532      n165     146       488  24.5 % 

January  
December 
2006 

 4,521   3,625     305     304    1,233  27.3 % 

January  
June 2007 

 2,729   2,298     174     123       754  27.6 % 

Total  9,244   7,455     644     573    2, 475  26.8 % 

Data provided by the Ministry of Labour and Social Affairs of the Czech Republic  
The above-given data show that it is again CZ-NACE 90 that absorbs more than 80% of the 
unemployed placed in eco-industry activities. It is particularly waste material management 
that can provide new jobs also in the future, which is caused by some labour intensive 
operations carried out (collection and manual sorting of waste materials). Though these are 
low qualified and low paid jobs, they can play an important role in the reintegration of a 
socially weak person into the work process, and in the renewal of their work habits. The 
lowest potential to absorb the unemployed is in the sphere of activities connected with the 
collection, treatment and distribution of water, where the operation is being concentrated into 
fewer subjects, and particularly the proportion of foreign companies active in this sphere is 
increasing.    
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 aste 
management can bring about a certain positive impact on the employment and absorption of 
unemployed workforce in the future. It consists in the fact that the company itself does not 
look after complete water and waste management but delegates these tasks to specialized 
companies.  

The comparison of the number of workers who left eco-industry with those who were 
recruited and placed in eco-industry documents that eco-industry within the specified 
narrower meaning did not present a source of unemployment. Contrary to that, the number of 
job applicants registered at labour offices and subsequently placed in eco-industry was 27% 
higher than those job applicants that left eco-industry and were registered at labour offices. 
This amount was even 30% higher in women.   

In the future, it will be necessary to consider the activities connected with environmental and 
landscape protection and their impact on employment within a larger context. The activities 
connected e.g. with environmental and landscape protection, natural resources management, 
environmental consultancy, eco-design and environmental education will undoubtedly 
participate more significantly in employment, and in addition to it, they will require a more 
and more qualified workforce with a more complex education.  
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EVALUATION OF ENVIRONMENTAL COMMUNICATION AND REPORTING IN 

RELATION TO SUSTAINABLE DEVELOPMENT IN BUSINESSES IN THE 
CHEMICAL INDUSTRY 

 

 
Introduction 
Communication about the environment is an important part of environmental management. 
This consists in informing stakeholders about the environmental aspects of the organization 
and about the results of environmental management. At the present time, no uniform structure 
is stipulated for environmental reporting (reports on the environmental impact of the activities 
of the organization); in fact there are not even any indicators that would be specified for use in 
assessing environmental activities, in spite of the fact that that a number of organizations are 
concerned with this aspect. Businesses mention facts about their environmental activities in 
their annual reports or through environmental reporting, which is one of the forms of 
environment  

There are a number of reasons for publishing environmental reporting statements, such as, 
e.g., general reasons, as the environment is currently a focus of considerable interest and thus 
organizations have begun to issue reports on care for the environment. Periodic reports also 
constitute a fundamental means of informing partners and the public. A report further assists 
stakeholders in understanding the environmental aspects of the organization and provides 
them with a realistic conception of actual risks. The publication of reports is in the interests of 
the organization itself and its owners, where the publishing of corporate reports on the 
environment strengthens awareness within the organization of the seriousness of this aspect 
and provides information on the environmental profile and permits incorporation of 
environmental aspects into management of the entire corporation.  

The pressure of the general public and stakeholders on businesses in the area of provision of 
information on the environmental impact of the enterprise has increased in recent years and 
can be expected to strengthen even further. It is not clear whether enterprises are aware of this 
fact and are capable of adequately reacting to these requirements. The very nature of the main 
business activities of companies in the chemical industry should place them amongst the 
representatives of a responsible approach to the environment and should meet the standards 
and principles of sustainable development. They should also reveal these facts in a suitable 
manner. In order to evaluate the current level of environmental communication in businesses 
in the chemical industry, a study was performed at the University of Pardubice on the state of 
environmental communication through environmental reporting or some other form of written 
communication of businesses.  
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Circumstances of the study 
In the framework of a study performed by the Department of Economy and Management of 
the Chemical and Food Industry of the Faculty of Chemical Technology of the University of 
Pardubice, individual environmental reporting was assessed and evaluated. Businesses in the 
chemical industry that are members of the Association of the Chemical Industry were 
requested by e-mail (internet) to submit environmental reporting. Where the businesses 
provide environmental reporting to the public through their web sites, then these were 
employed. 

It can now be stated that, in addition to compliance with environmental measures, most 
medium-sized and large businesses in the chemical industry and commercial and distribution 
companies voluntarily participated in sincere programs to protect the environment in the 

example of programs to 
improve the environmental and safety indicators of production. Businesses in the chemical 
industry that have the right to use the Responsible Care logo are also obliged to publish 
environmental reporting statements. However, these are not the only enterprises that issue 
these environmental reporting statements and the publishing of environmental reporting is 
voluntary. In the framework of the study, the environmental reporting of businesses that have 
the right to use the Responsible Care logo were evaluated; there are 37 of these companies. In 
addition, the reports of a further 26 manufacturing businesses in the chemical industry were 
evaluated, where these companies are members of Association of the Chemical Industry, 
although they do not participate in the Responsible Care Program.  

The environmental reporting statements were examined primarily in relation to the 
information that they contain, e.g. information provided by businesses to stakeholders, 
environmental indicators employed in the reports, the relationship of the business to 
sustainable development, the comprehensibility of the reports, the level of detail of the 
information provided, etc. Simultaneously, a study was made of the form in which the reports 
are published, whether they are generally available, how often the companies prepare the 
reports and the structure of the individual reports. This was intended to determine the degree 
to which companies devote themselves to drawing up environmental reporting statements and 
which information they attempt to provide for stakeholders. The study was performed by 
evaluating the individual environmental reporting statements according to predetermined 
aspects, which are partly identical with the aspects that the Global Reporting Initiative (GRI) 
also attempts to employ in evaluating environmental reporting. The contents were studied by 
subject evaluation of the individual environmental reporting according to the stipulated 
aspects on a points scale.  

Environmental reporting can also be verified by a third, independent party (the first and 
second parties are the reporting organization and the target groups of recipients). The third 
party can be a renowned audit organization or an independent NGO. Reports are also verified 
by associations of which the reporting organization is a member (e.g. through awarding of the 

representative of the organization in a declaration in which (s)he guarantees that the report 
contains all the environmentally important facts and states them truthfully. This circumstance 
as also verified in the reports. 

At the present time, the necessity of balanced development of the three basic pillars of 
sustainable development has been emphasized (economic, environmental and social). 
Consequently, the reports were also evaluated from this standpoint, as to whether or not the 
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contained in the report can also be evaluated according to various criteria. The criteria for 
evaluation were selected in accordance with the GRI study, and the comparability, accuracy, 
timeliness, comprehensibility and balance of the environmental reporting were evaluated 
subjectively. All these criteria and other aspects of the evaluation should be met to a certain 
degree so that the report, as a comprehensive document, provides the recipients of the report 
with all the important information in a sufficiently comprehensible and accurate manner. 
 
Important results of the study 
A total of 63 environmental reporting statements were to be examined in the framework of the 
study. Finally, only 31 environmental reporting statements were examined, which the 
businesses had made available in various forms on the internet. Of these 31 companies, a total 
of 27 have the right to use the RC logo. The remaining companies (a total of 32) did not place 
their environmental reporting statements on the internet and almost no one reacted to an e-
mail request that their report be made available. The fact that more than half the test sample 
did not agree to publish a report on their environmental impact, either actively or passively, is 
a very alarming finding, especially in branches of the chemical industry. In addition, it can be 
stated that only some of the companies that have the right to use the RC logo attempt to 
publish their reports and to thus fulfill one of the targets of the RC program. The remaining 10 
companies did not do so and their communication with the public is thus at a lower level than 
could be expected for participation in the Responsible Care initiative. 

Companies, whose reports were evaluated, most frequently issue environmental reports 
(61.29% of companies). Another frequently employed type of environmental reporting 
consists in a report on health, safety and the environment (25.81% of companies). This result 
was expected, because issuing of one of these two types of reports is required to fulfill the 
individual requirements in the RC program. None of the companies published a report on 
sustainable development, which is surprising in relation to the GRI, which promotes the 
publication of this type of report and issued a guideline with instructions for all companies on 
how to proceed in sustainability reporting. 

In addition, the indicators of environmental reporting contained in the reports in various 
classifications were examined. When classifying indicators according to the type of 
information, it was found that indicators of operational activities are used most frequently. It 
was found when classifying indicators according to the purpose of use that the most 
frequently employed group of indicators in environmental reporting consists in the group of 
indicators of sustainable development given in the report and, of these, the environmental 
indicators are used most frequently. The indicators of social and economic aspects are 
employed to a far lesser degree than environmental indicators. It can be stated that companies 
use suitable indicators in an appropriate number and that, from the standpoint of calculation, 
these are indicators with a comprehensible structure. 

It is apparent from the study that none of the companies had their report verified by an 
independent third party. This discovery is surprising, as verification of the report would 
increase its creditworthiness and the reliability of the information provided. Thus, it can be 
stated that, while companies issue reports, they do not exert any great efforts to strengthen 
their creditworthiness. 

It was found from the examined reports that 26 of 31 enterprises inform stakeholders of the 
environmental impact of their activities. The reports provide information especially about 
sources of pollution, old environmental burdens, water protection, waste management, air 
protection and production and consumption of energy. It was found that companies monitor 
their environmental impact (87.10%), state information in their environmental reporting about 
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consumption of nonrenewable natural resources, energy and water and also inform the public 
on accordance with the regulations and standards in the area of the environment (96.80% of 
enterprises). In the area of the economy, enterprises inform stakeholders only about 
environmental costs and 14 of 31 enterprises give information in their reports about 
communication activities other than environmental reporting. 

It is also apparent from the study that 67.74% of enterprises do not describe their approach to 
sustainable development in their environmental reporting. Only 4 enterprises give more 
information about their relationship to sustainable development in their environmental 
reporting. The described relationship of the enterprise to sustainable development is certainly 
not one of the main items in the reports; however, as this is environmental reporting, the 
described relationship of the enterprises to sustainable development was certainly evaluated 
favourably. 

 
recipient of the reports. It can be stated that companies provide stakeholders with comparable 
information from the standpoint of the performance of the enterprise over a certain period of 
time; however, this information is less detailed and balanced. Comprehensibility, as one of the 
most important criteria, was evaluated favourably and it can be stated that almost all the 
reports are comprehensible for their users. 

 
Conclusion 
It can be stated that, at the present time, enterprises publish environmental reporting but that, 
in some cases, they do this with insufficient care and frequently without perceptible 
willingness to communicate with the stakeholders. It was interesting to discover that not all 
companies authorized to use the RC logo publish reports on their web sites, although this 
would be a highly feasible approach for them and is almost obligatory from the standpoint of 
the principles of the RC initiative. The use of environmental reporting indicators can be 
viewed favourably, as almost all the enterprises employ indicators and publish information on 
the impact of their activities using indicators. It was also found in the evaluation that the 
enterprises mentioned environmental information and indicators most frequently in their 
reports. This could be expected in environmental reporting; nonetheless, in relation to GRI 
and sustainable development, companies should also provide environmental, economic and 
social information in approximately the same proportions. The failure to verify a single 
environmental reporting statement was also an interesting finding, as the report would acieve 
a better status following verification and would be more creditworthy for stakeholders.  

The use of environmental reporting in enterprises is gradually increasing in response to 
increasing pressure from stakeholders and this area must be constantly improved. 
Establishment of suitable structure, content and accessibility of environmental reporting 
statements could improve their effectiveness but the attitude of the companies to the reports is 
also important. At the present time, as follows from the study, far too many enterprises do not 
actively resolve the aspect of environmental communication and are not concerned with 
stakeholders. 
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WATER STATISTIC IN THE CZECH REPUBLIC 

 

 

The sources for the water statistic in the Czech Republic are two annual questionnaires  
Public water supply and sewerage systems questionnaire VH8b-1 and Questionnaire on 
watercourses and surface water supplies VH8a-01. 

Selection and volume of recognizing indicators are established on water management 
legislative instruments (Act No. 254/2001 Coll., concerning water, Act No. 274/2001 Coll., 
concerning water supply and sewerage systems, Decree No. 431/2001, concerning Content of 
Water Balance, Decree No 391/2004, concerning evidence on the state of surface and 
underground water and others water management legislative instruments. 

The questionnaire VH8b-01 is annually sent to just about 240 operators of water supply and 
sewerage systems and to the sample of municipalities, approximately 1 000-1 200 
municipalities. This set is chosen from the fundamental set accordance with predetermine 
criteria (size, amenities, territory and percentage of the selection). It is applied the model of 
the mathematical statistical grossing-up procedure to cover the whole country by the technical 
project. 

Distribution of questionnaires, collection, gathering on PC, check and corrections of gathered 
data and processing are made by 
publication activities are covered by The Department 54 of the Czech Statistical Office Praha 
and by The Environm  

The questionnaire involves four sub-sections  Water supply system, Public sewerage 
systems, Sewage sludge and Wastewater treatment plants. 

The questionnaire VH8a-01 is annually filled in only by five state-owned enterpris
(controlling river-basins). It involves five sub-sections  Surface and groundwater 
abstractions and discharged water by activity, Produced and discharged pollution of 
watercourses, Water discharged to watercourses by kind, Payments for surface water take-offs 
and Watercourses by length and water quality class. 

Results of processing are used in publications provided by the Czech Statistical Office and for 
filling in the Joint Questionnaire Eurostat/OECD. Data are consequently used by The Ministry 
of Agriculture (publication Water supply and sewerage system, Report on the state of water 
management in the Czech republic  so called Blue report, various regional publications etc.), 
by The Ministry of Environment (Report for the government of the Czech Republic, 
Statistical environmental yearbook of the Czech Republic). These data could be used to by the 
widest public too (schools, municipal government, press and so on). 
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USE OF THE E3ME MODEL FOR IMPACT ANALYSIS OF ENVIRONMENTAL 
TAXES49 

 

 
1. Introduction 
Economic models represent at their core simplified mirrors of a reality which they strive to 
describe. Individual models are founded on more or less theoretical grounds that may reflect 
different economic schools.  

Since environmental taxes are directed primarily towards energy products, it may be expected 
that their introduction will mostly affect energy-demanding sectors while other sectors will be 
affected to a lesser extent. Therefore, it appears as practical to disaggregate an economy into 
different sectors and subsequently examine the impacts of the individual measures.  

Ranking among the models that disaggregate economies into multiple sectors and that have 
been applied on the economy of the Czech Republic are models of the CGE and HERMIN 
type. With the use of CGE models the impact of environmental taxes has already been in 
detail studied. On the other hand, the HERMIN model has been for this use applied only to a 
limited extent. 

Compared to the previous types of models E3ME is an international model. Its unique feature 
represents an interconnection of three significant blocks; economy, energy and environment. 
The following text is focused primarily on the E3ME model and its application in modelling 
impacts of environmental taxes. On a border line, however, the model is also compared with 
models of the CGE and HERMIN type.  

 
2. Importance of Economic Models 
An economic model is a mathematically described system of a certain area. In a model, the 
reality is intentionally simplified in a way that not all relations are considered within the 
studied relationship or, in the case of more complex models, within the whole system.  

The aim of a model is to mathematically describe a system that contains a number of 
significantly different subjects. To describe such a system precisely is close to impossible and 
therefore, every final form of such a model describes the relations, at the very least, only 
approximately.  

The use of economic models is very diverse. On the microeconomic level there were 
 and kol. 

                                                 
49 This contribution has originated within solving the project of the Ministry of Environmnent of the Czech 
Republic No. SPII4I1/52/07 Modeling impacts of the environmental tax reform: II. stage of the EDR. 
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(2006) or a wage function in Gottvald (2003). On the macroeconomic level there were 
estimated e.g. parameters of a consumption function in Mandel, Tom  

For the estimations of impacts of state interventions, however, it is necessary to develop a 
more complex model. Apart from diverse economic relationships, such model needs to 
respect first the structure of inputs, i.e. which variables of the model are by the measures in 
question affected (respectively, what data are available), and second the structure of outputs, 
i.e. for example impacts on different sectors or segment of a population. Among relatively 
complex models that were applied for an estimation of impacts of state policies on the 
economy of the Czech Republic  and which are characterised by sector ranking  rank 
models of the CGE50 and HERMIN type. 

 
3. CGE and Hermin Models and Their Application in the Czech Republic 
Basic CGE models draw from neoclassical theory and though they describe entire economies, 
they have microeconomic groundings. As the founder of CGE models is considered Leon 
Walras with his theory of a general equilibrium, as described e.g. in Holman (1999). Using a 
microeconomic apparatus, the theory describes a disaggregated national economy. The theory 
of CGE models has been further developed and the models were translated into a 
mathematical formulation.  

CGE models differ from other economic models by disaggregating an economy into 
individual sub-segments, mainly economic sectors, while the economy still remains an 
integral system.  

The equilibrium state is characterised by equilibrium on all markets when no excess demand 
or supply exists. Relative prices represent an ele
the equilibrium state is reached. A certain drawback of the basic CGE models represents their 
static way of describing reality. Namely, they compare two equilibrium states, i.e. before an 
implementation of a given measure and after the economy reaches again its new state of 
equilibrium.  

The CGE model has been used for an estimation of impacts of a contemplated environmental 
tax reform in the Czech Republic e.g. in Br
introduction of taxes on air pollution with a simultaneous reduction in taxation of labour. The 
parameters were intentionally set in such a way that the resulting effect would not show on 
the total size of public 
output of the model did not prove the hypothesis of a dual dividend51, mainly due to the 
negative influence of an increase in taxes from fossil fuels52. The impacts of the 
environmental tax reform were also evaluated by a more dynamic version of the original CGE 
model in Br  

On the other hand, models of the HERMIN type, described in Bradley (1995), are rather of a 
neokeynesian type53. They also work with disaggregated economies; however, their 
consistency is not the same as in the case of CGE models. Unlike basic CGE models, they 

                                                 
50 Computable General Equilibrium 
51 The existence of a dual dividend is a reflection of a positive influence of the economic policy and rests in its 
overall contribution, i.e. benefits of both environmental and economic characters.    
52 To the de facto introduction of the tax from fosil fuels and initiation of the first stage of the environmental tax 
reform comes in case of the Czech Republic only since January 1, 2008.  
53 The models of the HERMIN type have more neokeynesian elements than the basic models of the CGE type; 
however, even CGE models may be extended for neokeynesian elements. 
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fitting complement to the CGE models that describe two states. The HERMIN model has been 
 

An important characteristic of the HERMIN type of models is that of a stratification of main 
relationships into the supply, demand and revenue blocks. Such a differentiation serves only 
towards an increase in lucidity since the blocks are interconnected. The number of sectors 
within the model is usually four, i.e. the sector of an agriculture, traded goods, non-traded 
goods, and non-market services. The newer version of the HERMIN model distinguishes also 
a fifth sector  the construction. Due to the fact that the data source for the database 
compilation represent annual national accounts and tables of the sources and uses provided by 
the Czech Statistical Office in a two-
sectors reflects the sector aggregation of the national economy in this classification. 

The outputs of the HERMIN model are comparable trajectories of a development of 
endogenous variables, i.e. under the state of a normal development, with absence of any 

economy, real interest rates, or the exchange rate.54  

The HERMIN model is able to model, for example, the development of a product in 
individual sectors, wage and price inflations, the level of employment, impacts on the trade 
balance, etc. 

Economic measures that are possible to model are for example a change in the level of 
employment in the public sector, a change in the level of governmental investment 
expenditures, a change in the rates of income and consumption taxes, or a change in the level 
of social benefits.  

Among the new EU member states, the HERMIN model has been apart from the Czech 
Republic calibrated also e.g. for Estonia or Poland. In each case, it has been individually 
modified for the respective country in order to reflect the regional specific conditions. In the 
case of the Czech Republic, the main aim of the HERMIN model is to quantify impacts of 
structural funds on the Czech economy in the period of 2007  2013. The main projections 
were prepared up to 2020 (Bradley a kol., 2006).  

The above mentioned CGE and HERMIN models, however, are principally directed towards 

do not form a part of the models. On the other hand, the E3ME model is an international one 
and in its current version it covers 27 European regions.  

 
4. The E3ME Model  
Unlike the above described types of models, the E3ME model covers the whole European 
Union (EU-25) plus Norway and Switzerland. From the sector point of view, covered are 
within the newest version of the model 42 sectors that follow the OKE
these sectors, 16 are represented by service sectors while the sector of energy transformation 
is treated in a more detail.   

Primarily, the E3ME model is directed towards politics in the sphere of energy and 
environment. However, it is also able to cover other economic aspects of individual countries. 
                                                 
54 For example, the original 1999 HERMIN model for the Czech Republic assumed 3% constant annual 
economic growth within Western Europe countries, 4% growth in the countries of the Central and Eastern 
Europe, gradual decrease in interest rates and a depreciation of the monetary exchange rate. 
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The model has originated on the grounds of the regional E3 model that has been used for a 
detailed analysis of impacts of an introduction of energy and carbon taxes in the Great Britain. 
It is a large-scale multi-sector dynamic regional econometric model.  

The E3ME differs mainly from the CGE type models that are usually based on neoclassical 
assumptions of cleared perfect markets with constant revenues from scale, maximising of the 
social welfare measured by a discounted aggregated private consumption without involuntary 
unemployment, and an exogenous technological change that is constant in time. The E3ME 

time, the 
same way as in case of the HERMIN model. It also possesses, similarly to the HERMIN 
model, more neokeynesian elements.  

Furthermore, similarly to the CGE and HERMIN models, the E3ME model is based on the 
input-output tables and national accounts. Unlike in the case of the former, however, the input 
data for the E3ME model are input-output tables of all regions that are covered and for which 
it provides endogenous solutions.  

The data entering into the E3ME model source primarily form EUROSTAT, IEA and 
OECD55. Beside input-output tables, however, the E3ME similarly to the HERMIN model 
also works with a number of econometric relationships that include lagged variables.  

In contrast to basic CGE and HERMIN models, the E3ME model interconnects the three main 
blocks that characterise individual countries (regions): energy, environment and economy56 
by which it partially solves problematic aspects of the former models. Between the above 
mentioned blocks are close, bidirectional relationships.  

The relationships among the above mentioned three blocks work as follows. An economy 
creates environment and it also sets prices that enter into the energy system. Energies and 
their consumption, determined primarily by energy prices, are a source of emissions of 
harmful substances that enter into environment.  

Environment, in turn, influences the economy via damages made to its population, i.e. to the 
labour and capital. The impact is measured on the basis of the newest ExternE57 
coefficients. On the other hand, however, the energy block provides detailed price information 
on energy commodities, their overall price level and also their consumption within the 
economy.  

Due to the fact that the model contains its energy block that directly influences harmful 
emissions, it is suitable also for an estimation of economic and environmental impacts of 
environmental policies.  

The energy block in the E3ME model is constructed for 19 user groups and 12 types of fuels 
and energies. The total demand for energies is made up by a set of cointegration58 equations 

                                                 
55 In the case of the HERMIN and CGE models, the main data sources are the Czech Statistical Office and the 
AMECO database, respectively. 
56 -Environment-Economy Model for 

 
57 The project ExternE estimates external costs associated with a different cycle of certain fuels. The project is 
financed by the European Commission and the U.S. Department of Energy (http://www.externe.info/tools.html). 
58 Cointegration is an econometric method that defines a long-term relationship of two variables that leads to a 
point of equilibrium. In case that, for example, income and consumption are cointegrated, then whatever shock 
upon the given economy leads towards deviation from the equilibrium state. Such a deviation is gradually 
absorbed until the original influence dissipates and the variables return to the point of a long-term equilibrium. 
The cointegration relationship is stronger than a simple correlation (in case of the classical correlation, the 
variables may be influenced by the same factor  that, however, does not hold in the long term).  
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whose main explanatory variables are economic performances within the 19 user groups, 
average prices of energies for individual groups of users with respect to the total price level of 
energy products, as well as a variable that characterises a technology change, i.e. expenditures 
on R&D in key industrial sectors that source energy technologies.  

Equations for a consumption of individual fuels are estimated only for 4 fuel groups: coal, 
heavy heating oils, gases, and electricity. Parameters of these equations are estimated for each 
of the 27 regions of the model. Using relative prices, within equations is allowed a 
substitution between individual fuels and electricity. The total consumption of fuels and the 
technology variable, however, may influence the behaviour of economic subjects.  

The consumption of the rest from the group of 12 fuels is fixed as a ratio to the nearest type of 
the fuel or to the total demand for energies. Aggregated volume of individual consumed fuels 
has to correspond with the total demand for energies both within user groups as well as for 
individual regions. 

The emission block that follows after the energy block calculates emissions of harmful 
substances that are produced both by the end users of fuels in the industry as well as by a 
primary consumption of energies needed for a production of electricity and heat. The E3ME 
model is able to register emissions of carbon dioxide (CO2), sulphur dioxide (SO2), nitrogen 
oxides (NOX), carbon monoxide (CO), methane (CH4), volant dust (PM10), volatile organic 
substances (VOC), nuclear emissions and lead emissions into the air. Furthermore, registered 
are emissions of chlorofluorocarbons (CFC) and four greenhouse gases: nitrous oxide (N2O), 
hydrofluorocarbons (HFC), perfluorcarbons (PFC) and sulphur hexafluoride (SF6). The last 
four gases mentioned above form, together with CO2 and CH4, the group of greenhouse gases 
(GHG) covered by the Kyoto protocol. E3ME also with the help of harmfulness coefficients 
estimates economic benefits that result from a reduction of the above mentioned emissions.  

The data on emissions are within the model available separately for the users of solid fuels, oil 
products and gases, and the estimations provided by the energy block are aggregated for these 
three fuel types. Consecutively for are each year calculated emission coefficients (in tons of 
carbon contained in CO2 emitted per 1 toe). The coefficients are, in turn, used within 
projections.  

Changes in consumer preferences and expenditures on fuels and motor-spirits are formulated 

is calibrated by a use of relatively long time series. The E3ME model is designed in such a 
way that the total consumer demand in constant prices corresponds with the results of the 
aggregated consumer function. Whatever residuum that remains between these two functions 
is treated as other consumption expenses. All other relationships between the energy block 
and an economy influence the level of a demand within the given economy, primarily in 
industrial sectors, via changes in the input-output coefficients.  

All blocks of the model are influenced by exogenous factors that are possible in many cases to 
control via measures of the national governments of individual countries as well as on the EU 
level. Exogenous factors for the EU economy are economic performance in the rest of the 
world and the prices on world  and especially energy  markets. From exogenous influences 
that can be directly controlled may be mentioned economic and energy policies together with 
policies of environmental protection. 

Among economic factors that may be influenced rank various types of tax rates, governmental 
expenditures, interest rates and exchange rates. In the case of energy policy this translates e.g. 
into the governmental regulation of the energy sector, within the environmental block it is 
possible to model for example impacts of an SO2 reduction via changes in the end-user 
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technologies. The newest version of the E3ME model provides projections for the period 
1995  2030.  

 
5. Modelling Environmental Tax Reforms by the E3ME Model 
A precondition for modelling an environmental tax reform is the fact that the impact of an 
increased environmental tax, i.e. an indirect tax imposed on an energy product, has an effect 
on the final price of fuels. Through the use of the additional revenue from the indirect tax it is 
possible, in turn, to reduce the rates of other taxes.  

The model, however, is unable to register e.g. a termination of an operation of coal power 
stations as a consequence of an expected increase in the tax burden, as opposed due to a 
change in relative prices because of the increased tax burden. Such an issue needs to be 
subsequently reflected during interpretations of the results.  

Within the E3ME model there are separately modelled two distinct types of environmental 
taxes.  

The carbon part of the tax is measured in real prices of the starting year (in EUR/t of carbon 
emitted in the form of CO2). Subsequently, the rate of the tax is indexed with respect to an 
average consumer price in each EU region. The due tax is in the case of individual fuels 
calculated on the basis of their CO2 emissions and translated into the unit of EUR/toe 
according to the heat that the respective fuel generates. 

The energy part of the tax is calculated directly in EUR/toe and this unit is again related to 
consumer prices in the respective region. For each region there is created a matrix of overall 
energy taxes in the form of additional consumption taxes for individual sector groups  fuel 
users. Tax revenues may be calculated from the volume of fuel consumption. These revenues 
are subsequently scaled down by a reduction of consumption and increased by a rate of 
inflation.  

Another aspect of the model is the fact that by indirect taxes, targeted is only domestic 
production and imports. The products that are exported are in line with the Directive No. 
1992/12/EHS exempted from consumption taxation.  

Even though it is assumed that the tax is brought by domestic industrial sectors and importers, 
the final result is that it is passed onto end users of the fuel. Ultimately, in such a way risen 
production costs are projected into the prices for which producers offer consumers their goods 
and services. Provided the additional revenue from environmental taxes is used for a 
reduction in the tax burden on labour, once again via producer prices are affected prices of 
goods and services on the market. 

The impact of the energy/CO2 tax on the fuel consumption, emissions of CO2 and the level of 
employment in the industry is a result of relative changes in prices and wage rates. Depending 
on the elasticity of a substitution, the resulting effect will be a change in the fuel consumption. 
Increased prices of fuels will translate into a higher overall price level which, in turn, will lead 
to different substitutions within the consumer demand, exports and between imports and a 
domestic production. The above mentioned changes will back-project into the fuel 
consumption from which result CO2 emissions and their change.  

To the extent that the revenues from environmental taxes are recycled, i.e. there comes into a 
reduction in labour taxation, influenced will be directly the level of an industrial employment. 
Beside this, however, necessary to consider is also another indirect effect of labour intensive 
sectors becoming more competitive due to a decrease in costs.  
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The E3ME model has been utilised for example for an estimation of impacts of environmental 
taxes in Germany, Finland, Sweden, Denmark, Slovenia, Netherlands and the Great Britain.  
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6. Conclusion 
The E3ME model is a wide-scale macroeconomic model that is, to a similar extent as the 
models of the HERMIN type, characterised by neokeynesian theoretical roots. Compared to 
the static CGE models, HERMIN and E3ME models are able to project trajectories of a 
development of output variables between two equilibrium states. The key advantage of the 
E3ME model is the fact that it records an integral European system that respects increasingly 
broadening economic relationships among European countries. Furthermore, the E3ME model 
is also characterised by a broader disaggregation of the sectors compared to the HERMIN 
model. 

The E3ME model is capable to quantify for individual European countries the impact of 
exogenous influences such as increases in fuel prices (e.g. due to an introduction of an 
environmental tax), changes in governmental expenditures, interest rates, or exchange rates. 
In case of changes in the tax rates, however, the E3ME model has got its limits59.  

Despite the above mentioned limitation, one of the major advantages of the E3ME model 
represents its focus on policies in the sphere of energies and environment. The model includes 
the energy block that directly influences harmful emissions and as such the model is therefore 
fitting for an estimation of economic and environmental impacts of environmental policies, as 
well as estimations of impacts of environmental tax reforms. 
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GREEN PUBLIC PROCUREMENT IN THE SLOVAK REPUBLIC  
THEORETICAL AND PRACTICAL ASPECTS 

 

 
The Ministry of the Environment of the Slovak Republic, in cooperation with the Slovak 
Environmental Agency  Environmental Management Centre in Trnava, prepared the 
National Action Plan for Green Public Procurement for 2007  2010 inafter the NAP 

GPP), approved by the Government of the Slovak Republic on November 7, 2007 in 
Resolution No. 944. 

It is the goal of the NAP GPP to improve environmental conduct in the public sector through 
an increased level of green public procurement and to create conditions so that, by 2010, the 
level of green public procurement in the Slovak Republic will approach the average level of 
green public procurement attained by the Member States of the EU with the best results in this 
area at the present time. This target will be achieved through implementation of the principles 
of green public procurement in the framework of the central governmental bodies and also at 
the level of local governments (self-governing regions, cities and municipalities). Promotional 
instruments to be employed in the framework of NAP GPP are as follows: 

 implementation of a pilot project for green public procurement at a regional level; 
 provision of detailed information on products, services and technologies (including 

technical specifications) to public purchasers and other purchasers; 
 preparation and publication of a methodical guideline for green public procurement 

under the conditions in the Slovak Republic; 
 education of public purchasers, other purchasers and suppliers; 
 creation of an effective communication and education system for green public 

procurement. 
 
These activities and support instruments should be a means for achieving an ambitious target 
 that the principles of green public procurement be employed in the Slovak Republic at a 

level of 50% of implemented public contracts: 

 by central governmental bodies and organizations established by them by 2010; 
 by territorial self-governing organizations by 2015. 

 
It should basically be a simple matter for public bodies to adopt strategic decisions to 
purchase taking into account the aspects of protection of the environment. Implementation of 
this idea is also important because green public procurement is beneficial, not only for the 
environment, but also for the purchaser in the form of an increase in his credit in the eyes of 
the public. Subsection B.4 of Resolution of the Government of the Slovak Republic No. 
944/2007 imposes the obligation to employ the principles of green public procurement in the 
framework of its competence every year to 2010. This task will be controlled and information 
on fulfillment will be submitted to the Government of the Slovak Republic each year. This is 

is very low  it follows from completed studies that environmental criteria have been 
employed in procurement only at a level of 1% since the legal effect of the Public 
Procurement Act. Simultaneously, the average level in the EU-25 in 2005 equaled 30%. 

Things will apparently be more complicated in green public procurement in the private sector. 
Simultaneously, implementation of the principles of green public procurement mostly does 
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not require any structural changes on the part of the purchaser. At the beginning of the 
process, it is necessary to ensure: 

 organization of suitable preparation of workers in the areas of public procurement and 
procurement; 

 a certain level of strategic planning  establishment of priorities in the environmental 
soundness of procurement; 

 access to information on the environment; 
 establishment of priorities for the environmentally most sound choice of contracts. 

 
Employees that implement green public procurement in practice should have knowledge in 
the legal and financial areas, as well as in the area of the environment, required for making 
decisions on the extent and potential for inclusion of environmental criteria into the 
procurement procedure, and also in evaluating or establishing the level of environmental 
factors that enable obtaining of the greatest utility values for the expended funds. 

In implementation of green public procurement, it is necessary to proceed systematically 

which the environmental impact is obvious or for which environmentally sound alternatives 
are readily available (e.g. recycled paper). When considering the effect on the environment, it 
is advantageous to choose those products (e.g. vehicle fleet) or services (e.g. cleaning) that 
have a substantial impact on the environment. It is also possible to concentrate on one or 
more problems (e.g. waste, climate change) and to establish general requirements  on 
valuation of waste (recyclability, energy recovery, deposition in landfills) and on energy 
savings. 

It is similarly important to consider the availability and price of environmentally better 
alternatives  if there are suitable products on the market that meet the requirements of the 
purchaser and if he is able to purchase them. The accessibility of information is also an 
important factor in this process  whether the purchaser is capable of finding scientifically 
verified environmental information required to establish criteria for procuring the product and 
how complicated the decision-making on what to purchase will be from a technical 
standpoint, and to express this clearly when announcing a tender procedure. 

The object of the procurement is defined by the purchaser, who can freely decide and take 
protection of the environment into account during procurement so as not to distort the market, 
i.e. not restrict or complicate access to the market. A market survey can provide the necessary 
information on the available environmental alternatives and basic business conditions. In 
stipulating the technical specifications, the relevant technical specifications of environmental 
brands can be very useful; however, the purchaser may not require that the participants in the 
tender procedure be registered in an environmental labeling scheme. However, in justified 
cases, he can require specific materials and environmentally sound procedures. 

However, the purchaser can be in a situation where, in spite of a completed analysis, he has 
no certainty that there exists an environmentally sound alternative for a product or service that 
he is interested in procuring, or he does not exactly know their quality or price. In this case, it 
is advantageous to request that potential participants submit environmentally sound variants of 
the project. In practice, this means that the purchaser creates a set of minimal required 
technical specifications of the procured product relating to the neutral bid and also to the 
environmentally sound variant that contains an additional environmental dimension compared 
to the neutral bid. Then, if the purchaser does not specify otherwise, it is up to the applicant 
for the public contract whether he decides to submit a tender based on the variant approach, 
i.e. with the environmental dimension. 
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If the purchaser decides to accept the variant approach in the public procurement, then he 
must stipulate in the tender dossier in advance: 

 the obligation to also accept the variant approach; 
 the minimal environmental requirements that must be met by the variant approach 

(e.g. environmentally sound conduct); 
 specific requirements on presentation of the variant approach (e.g. sending the tender 

in a separate envelope with designation of the variant approach, or the requirement 
that it also be necessary to submit a neutral bid in the variant approach). 

 
An environmental label is a great help to a purchaser or public purchaser  

Directives 2004/17/EC and 2004/18/EC on public procurement enable use of the relevant 
specifications of environmental labels in stipulating performance or functional environmental 
requirements, but only under the following conditions: 

 the specifications are suitable for determining the characteristics of supplies of goods 
or services that are the subject of green public procurement; 

 the requirements for the label are drawn up on the basis of scientific information; 
 the environmental labels are adopted in the framework of procedures in which all 

stakeholders can participate (e.g. governmental authorities, consumers, manufacturers, 
distributors and environmental organizations); 

 they are available to all interested parties. 
 
It is assumed that products and services that are labeled with an environmental label fulfill the 
technical specifications. However, it is not permitted to require that an applicant already have 
been awarded a certain environmental label; the applicant must be able to demonstrate quality 
in the tender also in some other way (e.g. by technical documentation of the manufacturer, 
protocol from a testing laboratory). 

In practical implementation of green public procurement, choice of suppliers, providers of 
services or entities performing work (hereinafter the applicant) is very important. If the 
purchaser or public purchaser wishes to check that the applicant is capable of implementing 
environmental management measures prescribed in the contract (e.g. in the area of waste 
disposal in an environmentally sound manner, construction work, maintenance or renovation, 
transport services), he can request that he demonstrate his technical qualifications to perform 
these measures. One of the ways in which the applicant can do this is through introduction of 
an environmental management system (e.g. EMS/ISO 14001 or EMAS). However, the 
purchaser must not specify the requirement of accordance with an environmental management 
system as an essential precondition but should also accept all other means of demonstrating 
technical qualifications. The requirement of provision of a list of previous contracts is a 
suitable method for criteria relating to technical qualifications; it is necessary to specify in 
advance which types of information are considered to be relevant and how the submitted 
statements should be demonstrated. 

However, environmental criteria for the tender procedure can be employed only if: 

 they are related to the subject of the tender; 
 they can be quantified specifically and objectively; 
 they are explicitly stated in the announcement of tender procedure; 
 they are in accordance with the basic principles of the EU and Slovak legislation. 
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As the tender procedure is the last stage in the procurement process, the purchaser evaluates 
the quality of the submitted bids and compares the prices. In evaluating the quality of the 
tenders, the procurer is obliged to select the best bid on the basis of the pre-set and published 
criteria for granting the contract. Simultaneously, the requirements stipulated in the technical 
specifications should be reflected in the criteria for the tender procedure. 

One of the most important factors in the tender procedure in the stage of selecting the 
contractor is his price, which should include the costs for the whole life cycle of the product, 
i.e.: 

 purchasing and all the costs connected therewith (delivery, installation, bringing into 
operation, etc.); 

 operating costs, including energy, spare parts and maintenance; 
 costs after the end of the life cycle of the product  e.g. removal from operation and 

disposal (waste). 
 
All these types of costs should be taken into consideration in selecting the contractor for the 
public contract and should be evaluated when deciding on the economically most 
advantageous tender. Thus, a purchaser or public purchaser can obtain a product with lower 
environmental burden as only by this procedure can he determine the costs of use of resources 
and disposal of the product, to which he might not pay sufficient attention in some other 
procedure and which could thus escape his attention. 

The environmental viewpoint can also be included in the stage of implementation of the 
contract. A purchaser or public purchaser can specify the means of delivery of the goods or 
services, potentially encompassing the means of transport, and the supplier is obliged to 
respect all the provisions of the contract related to its implementation. However, the 
environmental viewpoint can be included only if it was published in the announcement at the 
beginning of the tender procedure or in the specifications for the contract and if they are in 
accordance with the legislation of the EC and the Slovak Republic. 

As follows from the brief description of the procedure for practical implementation of green 
public procurement, this is a quite complicated process and is very specific in its details. 
Consequently, the priorities of NAP GPP in the Slovak Republic are laid down so as to 
encompass all the aspects of the system of public procurement under the conditions in the 
Slovak Republic and also the requirements on its environmental orientation, in an attempt to 
comply with the policy and strategy of the European Communities and the Slovak Republic to 
promote sustainable development, particularly through utilization of the results of 
environmental innovation, implementation of voluntary instruments of environmental policy 
and environmental design of products using electrical energy. 

In the framework of implementation of Resolution of the Government of the Slovak Republic 
No. 944/2007, the Ministry of the Environment of the Slovak Republic established a Working 
Group for green public procurement as a consulting body of the Minister of the Environment 
for this area. In addition to employees of the Ministry of the Environment of the Slovak 
Republic and the Environmental Management Centre of the Slovak Environmental Agency, 
the members of the Working Group include representatives of the sectors of finance, 
education, construction and regional development and economy, the Public Procurement 
Office and the Authority for Standardization, Measurement and Testing, all the 8 self-
governing regions, the Association of Cities and Municipalities of Slovakia, the National 
Union of Employers and the Business Alliance of Slovakia. 
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In the immediate future, we will cooperate with all stakeholders in monitoring implementation 
of this Government Resolution through a questionnaire which, after processing of the results 
obtained, will be used not only as a basis for the Report on Implementation of NAP GPP, 
which the Ministry of the Environment of the Slovak Republic is obliged to submit to the 
Government of the Slovak Republic in June of this year, but also for provision of information 
to the European Commission. 

One of the important activities to be implemented this year will be a workshop for suppliers 
and consumers, to be organized by the Environmental Management Centre of the Slovak 
Environmental Agency in cooperation with the Ministry of the Environment of the Slovak 
Republic and the Public Procurement Office. In the framework of cooperation with the Public 
Procurement Office, the aspect of NAP GPP will also be included in the content of the 
professional preparation for obtaining professional qualifications for public procurement 
according to Act No. 25/2006 Coll., on public procurement. 

All these plans will be implemented to the year 2010 in order to promote targets in the area of 
green public procurement. However, it is not an easy matter to implement these ideas in 
everyday practice, as is reflected in the results of the studies already performed in the 
framework of the sector, 
of the Minister of the Environment of the Slovak Republic No. 6/2001-7.1 for preferential use 
of products that have the right to use the Environmentally Friendly Product ecolabel in 
ev
products with an EFP ecolabel in direct purchasing and this criterion should be included in all 
public tenders.  

However, as was shown by the results of the study, only some organizations in the 
competence of the Ministry purchased environmentally sound products (Slovak Mining 

 toilet paper, coatings, adhesives; Slovak Environmental 
Inspection  toilet paper; ZOO Bojnice  toilet paper and cement; Slovak Environmental 
Agency  toilet paper, kitchen towels, bedding of 100% cotton, coatings; SHMI  coatings, 
cleaning agents, toilet paper, office paper). The other organizations and ministries variously 
justified their failure to purchase green products  particularly because of their high price, 
narrowly specialized activities, use of the services of external suppliers for cleaning the 
spaces in the institution; technical regulations for cleaning, local waste water treatment plants. 

As a matter of fact  because this is a market economy  it is not possible for a central 
authority to affect the pricing of suitable products and the price is the main stated reason why 
EFP were not purchased; apparently it will be necessary in the immediate future to devote 
more attention to awareness and education of the public (and also of organizations in the 
framework of the sector) and to promotion of green public procurement (and also labeling of 
environmentally friendly products), as it is essential to achieve that the broad consumer public 
become aware of these products. 

 
 
Ing.  
Ministry of the Environment of Slovakia, Department of Environmental Policy,  

 
tel. +421 2 5956 2365; e-mail: zahoranova.sona@enviro.gov.sk 
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OPTIONS FOR THE 2ND PHASE OF ENVIRONMENTAL TAX REFORM IN THE 
CZECH REPUBLIC 

 

 
Introduction 

labour towards taxation of products and services whose production and consumption has 
adverse effects on the environment and human health. 

in reduced damage to the environment and impact on human health. The main principles of 
ETR include income neutrality. This means that ETR will not lead to an increase in the 
income for the State budget, as the revenues from taxes introduced within EDR will be 
accompanied by a corresponding decrease in taxation of labour. 

(Resolution of the Government No. 25 of January 3, 2007). The discussed material 
contemplated the following schedule of ETR:  

 

Phase Preparation 
Implementatio

n 
Main Activities 

I. 2007 
January 1, 

2008 

transposition of Directive 2003/96/EC concerning 
taxation of energy products and electricity; reduction of 

taxation of labour 

II. 2008 2010 -13 

taxation of energy products and electricity; revision of 
the current fees and other regulatory instruments in the 

area of the environment; measures in the area of 
transport 

III. 
by the end 

of 2012 
2014 -17 

evaluation of the impact of the 1st and 2nd phases; 
potential increase in the depth of the reform and its 

extension to other sources of raw materials, products 
and services 

 
The first phase of ETR was prepared in 2007 and its objective was, in particular, to complete 
transposition of Directive 2003/96/ES concerning taxation of energy products and electricity. 
This required the introduction of three new taxes that had not been previously used in the 
Czech Republic. These included tax on natural gas, tax on solid fuels and tax on electricity. In 
principle, these are new excise duties that are sometimes also called energy or environmental 
taxes. The rates of taxes in the Czech Republic were set at the level of the minimum tax rates 
for non-business use stipulated by Directive 2003/96/EC. The taxes apply to consumption of 
fuel (natural gas and solid fuels) and electricity. The taxes are part of Act No. 261/2007 Coll., 
on stabilization of public budgets, and came into effect on January 1, 2008. 
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On the basis of the initial information on revenues from new energy taxes, within ETR, the 
Ministry of Labour and Social Affairs is to submit to the Government, in the middle of 2008, 
draft amendment to Act No. 589/1992 Coll., on premiums for social security, which will 
provide for a decrease in the compulsory payments of premiums for social security made by 
employers. The income neutrality of the 1st phase of ETR should be ensured with effect from 
January 1, 2009. 

The preparatory stage of the second phase of ETR is currently taking place, i.e. in the first 
half of 2008. This phase was specified in more detail in the Program Declaration of the 
Government as follows: 
to establish an emission tax on CO2 that will be created through transformation of the current 
fee for air pollution. The goal of this tax will be to provide incentives for modernization of 
technology of energy production and reduction of pollution. An indicative target for revenues 
from enviro   

In the framework of considerations on implementation of the second stage of ETR, the 
Ministry of the Environment (ME) specified the targets for the years 2015 and 2020 in the 
areas of air protection, climate protection, energy production and transport, which were 
assumed by the Czech Republic as a member of the European Union. Further, the current 
economic and administrative instruments in the mentioned areas were analyzed, together with 
their environmental and economic effectiveness. The following text contains a summary for 
the individual areas and a working draft of the Department of Sustainable Energy Production 
and Transportation for the 2nd stage of ETR in the area of tax instruments in the Czech 
Republic. 

 

Air Protection 
The following economic instruments are currently used in the area of air protection with 

and natural gas), a system of fees for air pollution; financial support from the Operational 
Program Environment (OPE); and the National Programs of the State Environmental Fund of 
the Czech Republic (the State Program to Promote Energy Savings and the Use of Renewable 
Sources of Energy). These economic instruments are interconnected with administrative 
instruments, which include the possibility of limiting combustion of certain kinds of lower 
quality fuels, requirements on the quality of fuels for stationary sources, the possibility of 
stipulating conditions for or prohibiting the combustion of dry plant materials, the possibility 
of checking the fulfillment of the obligations of the operators of stationary sources (not 
applicable to households), programs of reducing emissions and pollution levels, emission 
ceilings, emission limit values, plans for reduction of VOC emissions (the reduction plan), 
technical-organizational measures in stationary sources (rules of operation), opinions of the 
bodies of air protection in permitting procedures and IPPC60 procedures (application of the 
best available techniques). 

Only three economic instruments (highway tax, excise duty, highway freight transport toll) 
and two administrative tools (EURO standards, control of compliance with emission limit 
values for motor vehicles) are employed for mobile sources.  

These administrative and economic instruments are currently providing insufficient incentives 
for the operators of air pollution sources for further reduction of emissions of pollutants. It 
clearly follows from the performed sectoral analyses [documents provided by the Department 

                                                 
60 IPPC - Integrated Pollution Prevention and Control 
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of Air Protection, 2008] that, in the area of emissions of ceiling pollutants, attention must be 
concentrated on the sectors of public and industrial energy production (NOx and SO2) 
transportation (NOx), chemical industry and manufacture of paints (VOC). 

In relation to improvement of air quality, the analyses [documents provided by the 
Department of Air Protection, 2008] indicate the need for resolving, in particular, the issue of 
air pollution sources that are difficult to administratively regulate, i.e. sectors of household 
heating (PM10, PM2.5, PAH) and transportation (PM10, PM2.5), as well as fugitive emissions, 
particularly from handling of fuels (PAH). In some areas of the country, particularly the 
Moravian-Silesian Region, air quality is predominantly affected by industry (PM10, PM2.5). 

The following tax instruments could be suitable for the 2nd phase of environmental tax reform: 

 accelerated depreciation of tangible investment assets and their assignment to a lower 
depreciation category (measure in the framework of Act No. 586/1992 Coll., on 
income tax)  this instrument would be suitable particularly for companies (medium-
sized, large and especially large pollution sources), as it would motivate them to 

emission limit values; for companies, it would be more efficient, from the taxation 
viewpoint, to obtain technology with higher energy efficiency and producing less 
emissions. This instrument could also serve as an incentive for companies in those 
regions that face issues related to air quality, such as the Moravian-Silesian region; 

 deduction from the tax base (measure in the framework of Act No. 586/1992 Coll., on 
income tax)  this instrument would serve for natural persons (households), who could 

amount) from the tax base for income tax of natural persons in the year of acquisition; 
 modification of the real estate tax (measure in the framework of Act No. 338/1992 

Coll., on real estate tax)  the rate of the real estate tax could be derived from the 
environmental parameters of the boiler that is located in a real estate. This could 
involve either a benefit for new boilers or, to the contrary, an increase in the taxation 
of old boilers. This instrument would promote replacement of old, environmentally 
unsound boilers by boilers showing better emission parameters; 

 extension of the current highway tax also to natural persons who are not entrepreneurs 
 an amendment to the highway tax which is currently under preparation includes 

support for newly registered vehicles that comply with the best emission standards; 
unfortunately this relates only to vehicles over 3.5 tonnes. If the highway tax were 
extended to all vehicles in the Czech Republic, this would contribute, in particular, to 
reduction of emissions of PM2.5, PM10 and polycyclic aromatic hydrocarbons; 

 introduction of a general tax on motor vehicles  at the present time, there are 
insufficient economic instruments in the area of transportation in the Czech Republic 
(highway tax for natural persons who operate a business and for legal persons; excise 
duty on motor fuels and lubricants and highway freight transport toll). Particularly for 
automobiles up to 3.5 tonnes used for non-business purposes, there is only the excise 
duty on motor fuels and lubricants. With respect to reduction of emissions of harmful 
substances, it would be desirable to introduce a new tax; 

 two-component excise duty  another possible solution, which, however, concentrates 
on consumption, rather than on the pollution source, consists in a two-component 
excise duty (energy tax) on fuels (for mobile sources and for stationary sources). The 

component that would reflect the quantity of pollutions in the fuel. 
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Protection of the Climate 
In the area of climate protection, there are currently the following economic instruments 
related to stationary sources: emission allowance trading; flexible mechanisms under the 
Kyoto Protocol; support in the framework of the State Program to Promote Energy Savings 
and the Use of Renewable Energy Sources and Program to Support Reconstruction and 
Restoration of Panel Buildings; support for the afforestation of unfarmed agricultural land; 
advantageous purchase tariffs for electricity produced from renewable energy sources (RES); 
support from the Operational Program Industry and Business (OPIB); and support from the 
Operational Program Business and Innovation (OPBI) and OPE.  

The following economic instruments are used for mobile sources: support from the 
Operational Program Transport (OPT) and the Operational Program Infrastructure (OPI); set 
of measures in the transport sector (instruments with indirect effect, such as tax relief for new 
vehicles with respect to highway tax; preference of LPG and CNG with respect to highway 
tax and excise duty; promotion of public transportation, etc.).  

In general, it can be stated that the highest reductions of emissions of greenhouse gases could 
be achieved by the sector of energy production (RES, savings, effectiveness) in combination 
with emission trading (EU ETS,61 flexible mechanisms). It follows from the above that ETR 

particularly with respect to small customers and in transportation. It is true that some 
operational programs and EU structural funds are already concentrating on these sectors; they 
should particularly contribute to the desirable renewal of technology and, thus, also to savings 
and increased energy efficiency, as well as greater use of RES. However, this system of co-
financing cannot be currently understood as an entirely extensive incentive for all economic 
entities/originators of emissions. Therefore, ETR appears to be a suitable component of the 
entire system, which should act as a supplement to the currently implemented policies and 
measures [documents provided by the Department of Climate Change, 2008].  

The following tax instruments could be suitable for the 2nd phase of environmental tax reform: 

 carbon tax (tax on CO2)  carbon tax could be introduced either for all fuels or only 
for those fuels that cause the highest CO2 emissions as a penalty for their use. Entities 
falling within the EU ETS system could be exempted from tax; 

 two-component excise duty  another possible solution, which, however, concentrates 
on consumption, rather than on the pollution source, consists in a two-component 
excise duty (energy tax) on fuels (for mobile sources and for stationary sources). The 

would reflect the contents of carbon in the fuel; 
  rates of the current energy 

ensuring compliance with the minimum tax rates required by Directive 2003/96/ES for 
all fuels. 

 
Energy Production 
In the area of energy production, there are currently the following economic instruments 
related to stationary sources: environmental taxes (taxes on solid fuels, electricity and natural 
gas); tax relief for RES (income tax, VAT, tax on electricity, tax on solid fuels); investment 
support within the State Program to Promote Energy Savings and the Use of Renewable 

                                                 
61 European Directive on emission trading (EU Emissions Trading Scheme  EU ETS) 
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Energy Sources; support for growing plants for energy use (Government Regulation No. 
80/2007); support provided from EU funds within OPE (ME, priority axis 3  sustainable use 
of energy sources); support provided from EU funds within OPBI (MIT, program ECO  
ENERGY); investment support provided from EU funds within the Rural Development 
Program (MA); and purchase prices and green bonuses for electricity from RES. 

The current tax instruments are not very effective in reducing consumption of primary energy 
sources; they more often result in transition from the consumption of fossil energy sources to 
natural gas and biofuels. At the level of end consumers, the current tax instruments promote 
reduction of energy intensity. With respect to RES, they promote an increase in their share, 
both for electricity and for heat. After evaluation of the impact of the 1st phase of ETR, it will 
be possible to further specify the preliminary conclusions.  

As regards investment support, energy savings could result in a decrease in use of primary 
energy sources. Operational programs are especially effective in relation to RES, as they have 
a strong effect on an increase in the share of RES for electricity and heat; on the contrary, the 
contribution of the State Program to Promote Energy Savings and the Use of Renewable 
Sources of Energy is negligible; only 1200 projects were supported in 2007. If support and tax 
instruments are mutually compared from the viewpoint of their effect, investment and other 
support constitutes a selective economic instrument, while taxes and tax relief are an 
extensive tool. 

Fixed purchase price of electricity from RES, guaranteed for a period of 15 years, and green 
bonuses very strongly support the objective of increasing the share of RES, as they have the 
highest motivational effect from amongst the current economic instruments.  

It would be suitable to supplement the existing instruments by an economic instrument that 
would provide incentives related to reduction of consumption. Taxes in general are such an 
instrument. 1, 2008 provide weak 
incentives, particularly due to low tax rates. Therefore, in this area, we recommend that the 
2nd phase again concentrate on taxes and, in particular, attempt either to increase them 
(particularly for fossil energy sources) or to intro
carbon) to the current energy taxes and excise duties.  

However, with respect to energy products and electricity, it should be noted that the demand 
for these products is mostly non-elastic; the required reduction of consumption would 
probably occur in a longer term, in relation to replacement of old technology by new 
technology with lower consumption. 

In the case of promotion of electricity from RES, it is not necessary to supplement the current 
instruments by further incentives for an increase in the share of RES. With respect to 
promotion of heat from RES, there is a more suitable instrument than the 2nd phase of ETR, 
namely the creation of a law on promotion of heat production from RES, which would include 
a similar guaranteed State support as in the case of electricity, e.g. guaranteed purchase prices 
of heat from RES. 

The following tax instruments could be suitable for the 2nd phase of ETR: 

 carbon tax (tax on CO2)  carbon tax could be introduced either for all fuels or only 
for those fuels that cause the highest CO2 emissions, as a penalty for their use. Entities 
falling within the EU ETS system could be exempted from tax; 

 two-component excise duty  another possible solution, which, however, concentrates 
on consumption, rather than on the pollution source, consists in a two-component 
excise duty (energy tax) on fuels (for mobile sources and for stationary sources). The 
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would reflect the contents of carbon in the fuel; 
 accelerated depreciation of tangible investment assets and their assignment to a lower 

depreciation group (measure in the framework of Act No. 586/1992 Coll., on income 
tax)  this instrument would be suitable particularly for companies (medium-sized, 
large and especially large pollution sources), as it would motivate them to acquire 

limit values; for companies, it would be more efficient, from the taxation viewpoint, to 
obtain technology with higher energy efficiency and producing less emissions. This 
instrument could also serve as an incentive for companies in those regions that face 
issues related to air quality, such as the Moravian-Silesian region; 

 deduction from the tax base (measure in the framework of Act No. 586/1992 Coll., on 
income tax)  this instrument would serve for natural persons (households), who could 

r by a fixed 
amount) from the tax base for income tax of natural persons in the year of acquisition; 

 modification of the real estate tax (measure in the framework of Act No. 338/1992 
Coll., on real estate tax)  the rate of the real estate tax could be derived from the 
environmental parameters of the boiler that is located in a real estate. This could 
involve either a benefit for new boilers or, to the contrary, an increase in the taxation 
of old boilers. This instrument would promote replacement of old, environmentally 
unsound boilers by boilers showing better emission parameters and higher energy 
efficiency. 

 
Transport 
This chapter concentrates only on the area of promotion of biofuels; other transport issues are 

 In the area of 
transport (promotion of biofuels), the following economic instruments are currently existing 
or being prepared: excise duty (exemption of the bio-component from excise duty from 
January 1, 2009 in relation to approval of the Multiannual Program to Promote Further Use of 
Biofuels in Transport) and highway tax (exemption of vehicles using E85, E95 and biogas for 
propulsion  the relevant amendment is currently being discussed by the Chamber of 
Deputies). Administrative tools are also used, including Directive 2003/30/EC on the 
promotion of the use of biofuels, Act No. 86/2002 Coll., on air protection (obligatory 
admixing) and the Multiannual Program to Promote Further Use of Biofuels in Transport.  

Apart from obligatory admixing of biofuels into fossil fuels pursuant to Act No. 86/2002 
Coll., on air protection, allowing for evaluation of the contribution to the fulfillment of the set 
target in the area of biofuels, the impact of other economic and administrative tools on an 
increase in the share of biofuels in the overall consumption of petrol and diesel fuel in 
transportation currently equals zero. After approval and notification of the Multiannual 
Program to Promote Further Use of Biofuels in Transport, which allows for introducing zero-
rate excise duty on biofuels into Act No. 353/2003 Coll., on excise duties, as amended, as 
well as after the amendment to the Act on Highway Tax, which is currently under preparation, 
comes into effect, there will be further benefits and support for biofuels in the transport sector. 

It follows from evaluation of existing and contemplated economic and administrative tools 

fuels. A suitable tax instrument for the 2nd phase of ETR in this area could consist in carbon 
tax (tax on CO2) for the entire life cycle of motor fuels.  

 



244 

Conclusion 
In accordance with the Program Declaration of the Government, the ME is preparing a 
proposal for the 2nd phase of ETR. The final version of the draft, which will be submitted to 
the intersectoral commentary procedure and, subsequently, to the Government, is currently 
unknown. 

At the time of preparation of this material, several working meetings have already taken place 
at the ME, where the 2nd phase of ETR was discussed. It followed from the discussions that 
the greatest problem is currently associated with air protection and its local specificities. Thus, 
the 2nd phase of ETR will most likely be concentrated on economic instruments providing 
incentives for improvement of the current state of affairs and fulfillment of objectives in the 
area of air protection.  

In this article, we attempted to present the system of instruments, not only in the area of air 
protection, but also in the area of protection of climate, energy production and transport. In 
some aspects, these areas mutually overlap. Furthermore, the article pointed out tax 
instruments in the individual areas that could have a motivational effect and contribute to the 
goals that must be fulfilled by the Czech Republic as a member of the European Union and 
that could contribute to improvement of the quality of the environment in the Czech Republic. 
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THE QUALITY OF LIFE IS EVALUATION CONCERNING SOCIAL AND 
CULTURAL ASPECTS THAT RELATE TO POPULATION OF REGIONS IN 

CZECH REPUBLIC 

 

Abstract 
The paper is focused on development of disparities in quality of life among regions of the 
Czech Republic in years 2002  2006. The quality of life is evaluated concerning social 
aspects that relate to population of region, its age-structure and to possibilities of assertion 
oneself in job and to security of inhabitants from the point of view of ensuring of health care. 
The attention is also paid to the civic and technical amenities and to the level of traffic 
infrastructure.  
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