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Abstract
One of the most important tools of the environmental policy is impact assessment, which is contemporary often taken in as a preventative too l- procedure EIA. There is pressented positive and negative experience of assessment  course, benefits of EIA and possible improvement. As a key aspect is analysis of efectiveness and efficiency of investments is recomended. The contribution discussed possible techniques of enviromental impact assessment and showed example of the simple multi-criteria method using. There are mentioned the broader connections of solutions and possibilities of another studies transfer of results.
Introduction
There are many possible environmental policies: administrative (command and control), economic, private solutions, information tools, environmental education etc. One of the tasks of the environmental policy is to improve the quality of economic instruments in environmental protection. In choosing measures for environmental protection, consideration will be taken especially on the criterion of minimizing risks (decreasing the risk for human health, decreasing the risk for the natural environment, limitation of undesirable outputs - emissions and waste) and the criterion of minimizing costs (achieving a decrease of risks with minimal costs, achieving maximum risk reduction for the given costs). Other criteria include economic sustainability, social acceptability, political feasibility, regional and international acceptability and administrative demands. Every antropogenic activity brings any influence on environment. The goal of the EIA process always was and still is achievement of the statement, which is accetable in the view of quality of environment and corresponds to demands of sustainable development.
1. Ways to analyse environmental impacts for the policy making
There are many difficulties by decisions making for the efficient environmental policy. Common market criteria cannot be used, at the current level of knowledge, for their assessment from the viewpoint of means spent and effects achieved. Reaction – change in the form of environmental investments and measurements  is possible either in the form of end of pipe technologies or, which is even better, as an integrated investment in the form of preventive approaches.  This contribution is focussed on one part on the possibility of the environmental policy implementation – investments and the assessment environmental impacts valuations.
1.1 EIA 

The EIA procedure (according the act on EIA) is the most important tool of the environmental policy how to assess impact on the environment. The EIA process includes environmental studies, the preparation of the Environmental Impact Statement (EIS), consultation, public involvement, review and decision-making. There are broadly used methods like:
· reference aims of environmental protection methods;
· scenarios methods;
· multi-criteria methods.
The first two methods are relatively easy, their main advantage is they can be easily used in the communication with public and there is a space for easy control. The third method is complicated from point of view the communication and for the control in the decision process.
EIA studies are usually conducted in 6-12 months. It may be deduced from the deadlines presented by the Act that the length of the process from the moment of sending and publishing the announcement till sending the viewpoint may be 195 – 225 days, and it is 175 – 205 days in the case of the variant in which the announcement is considered to be a documentation (situation in the Czech Republic).

The amount of money spent on EIA represents only a small fraction of the capital cost of any major development with the average being 0.5%. Overall costs are strongly influenced by the extent of the investment, the existence of supporting research. Costs in excess of 1% were the exception, and occurred in relation to particularly controversial projects in sensitive environments. 

The EIA process assists decision-making, in one or more of the following ways: 

· key environmental issues are identified 

· the quality of the project design is improved 

· higher standards of mitigation are achieved 
· environmental concerns are incorporated from an earlier stage in the design process better decision- making due to: a more systematic and structured framework for analysis, more objective and credible information, increased rigour in evaluating environmental information. 
The principal benefits included:

·     achieving a clearer understanding of potential environmental effects;
·     creating a better balance between environmental, social and economic factors (thus aiding the decision-     making process);

·     providing a systematic review of relevant environmental issues;

·     improving and refining the basic strategic concepts involved in the policy, plan or programme;

·     simplifying the process of environmental investigations at the individual project level,

·     enhancing the transparency of the plan making process, and winning public support for preferred options or strategies;

·     providing guidance on the development of mitigation proposals;

·     helping to define environmental targets for monitoring purposes.
1.2 Notes to the relation between EIA and the quality of decisions made by the public administration

Planning and projects of investments  become to be a complicated decision-making process in which individual criteria often become difficult to measure or even antagonistic  It has been shown in the conditions in the Czech Republic that even Act No. 244/92 Coll. (later No. 100/2001) represented one of the most important tools of prevention in protection of the environment, which forced investors to take a new approach while accepting or dealing with requirements for protection of the environment. The investors slowly and gradually started to realise the importance of the EIA process and of the resulting requirements for the preparatory stage of the process. The investor has played one of the key roles in the EIA process, particularly in the preparatory stages of the plan. Experience shows that the investors may affect, through their approach and strategy, attitude of the public as well as of the other parties involved. This finding is important even in the case of line constructions (e.g. highways), which generally have an impact on relatively large and varied parts of the territory in most cases due to their scope and character. The process of environmental impact assessment in the case of line constructions is a particular example of the fact that in most evaluated plans of line constructions the absolute agreement is impossible to be achieved by experts from different fields, the investor, the state administration, affected municipalities and public. The process of environmental impact assessment is necessary to be understood as a process in which acceptable compromises should be sought in the effort to limit the negative impacts on the environment as much as possible. 

On the basis of the experience obtained so far it may be said particularly in the case of line constructions that the EIA process plays an important positive role in preparation of the plan where the issues of the environmental protection become one of the criteria for the plan feasibility. At the same time, the fact that a number of entities often having antagonistic interests enter the EIA process is one of the decisive aspects. This is particularly reflected in the case of line constructions in increased demands during negotiations with the public and, in a number of cases with various organised initiatives. First of all it may be seen that the participation of the public in the EIA process is a certain signal in effort for the optimum communication that should be based on information gathered in a quality manner, identification of public interests, timely and objective information provided to the public, and subsequently the reaching of a certain  agreement and trustworthiness of data presented in the final form in the documentation on assessment of the impact of the plan on the environment. Unfortunately, Act No. 244/92 Coll. did not impose the duty to discuss the EIA documentation with the public during its preparation. It turned out very often, particularly in the case of line structures that the public started to be engaged in the EIA process according to Act No. 244/92 Coll. at the moment when the documentation already prepared on assessment of the impact on the environment was submitted for opinion. This fact then resulted in the situation in which the public became part of the EIA process rather late as a result of which the documentation could not assess the subjective perception of risks by the population and the content of the documentation could not be affected in this respect. The experience have shown quite unambiguously that having local knowledge and taking it into account in the documentation may often be very useful as the documentation may suitably take into account known and frequently justified comments, demands and views of the public. Moreover, this fact was also closely related to the so-called scoping process missing in our legislation until the moment of new Act No. 100/2001 Coll. – i.e. determination of the content and scope of the documentation on the environmental impact assessment. 
One of the most important changes proposed in Act Nr. 100/2001 (as in Directive 85/337/EEC) is considered the introduction of formal scoping. The research shows that where scoping has been employed from the start of the EIA process, and has been carried out jointly by the developer and competent authority, greater co-operation has been achieved and delays have been reduced.

Original Act No. 244/92 Coll. did not impose the duty to discuss EIA documentation with the public during its preparation. Nevertheless such a discussion was supported by a number of investors having experience with the EIA process as the possibility of completion and detailed specification of the EIA documentation and provision of timely information to the public on the impacts on the environment found out including a possible explanation of how to eliminate them turned out to a positive aspect of this process. 

Act No. 244/92 Coll. did not specify the degree of the technical documentation for which the EIA documentation should be prepared. On the one hand, requirements for very detailed quantification of certain inputs, which are usually available only on the level of the documentation for the building permit appeared on the side of the customer, on the other hand in certain cases the documentation submitted failed to contain any particular data on the locality or on the decisive parameters of the plan. 

Therefore it turned out to be useful to understand the EIA documentation as a material resulting in its consequences in a certain optimisation of the further developed technical design so that only then did the technical completion respecting already justified comments based on the documentation on assessment of the impact of the plan on the environment follow. 

The quality of the documentation particularly for line constructions depends on the ability of the authorised person responsible for the documentation to create a professionally corresponding and balanced team capable of understanding the plan from all viewpoints. The practice has shown that a certain compromise between the requirements of the EIA documentation authors’ team and the possibilities of the investor or the project organisation to provide such information while the EIA documentation is being prepared is necessary within preparation of the documentation. 

The time demanding character of the process of assessment of the impact of the plan on the environment represents a sphere of problems differently perceived by individual parties to the process, i.e. by relevant authorities, administration offices concerned, regional self-governing administrative units, informants, authors of the documentation of impacts of the plan on the environment, authors of the opinion relating to the impacts of the plan on the environment, the public, and relevant public associations or beneficiary societies.  

In principle it may be understood that on the one hand there are entities considering the time demanding character of the process of assessment of impacts of the plan on the environment (certainly, investors may serve an example), on the other hand there are entities considering, quite contrary, the respective terms to be insufficient (in this case it is particularly the relevant offices that may serve an example). On the basis of these principal attitudes, the appropriate approaches of individual participants in this process may be expected in practice within the limits given by the Act. 

Generally speaking, it may be said that the newly applied process of environmental impact assessment in accordance with Act No. 100/2001 Coll. removed certain debatable and problematic issues from the viewpoint of Act No. 244/92 Coll. If the process of environmental impact assessment is reasonably applied according to the new Act, it may be said that the process of environmental impact assessment may obtain a more rational character and may really be limited to cover decisive and essential impacts and may be relieved from non-essential and unimportant facts by which the current documentation, and therefore the whole EIA process, was loaded due to obligatorily defined structure of the documentation. (Bajer 2003). 
Measures which are most likely to be helpful in reducing time and money costs and which were solved in the new law include: 

· introduction of strategic level assessments. to cover policies, plans and programmes for major infrastructure projects; 
· improvements to screening; 

· joint scoping of the terms of reference, and content, of the EIA; 

· new guidance on standards expected for technical assessment of specific types of development, including; waste disposal, water storage, mineral extraction, road development and tourism; 

· greater public involvement at or after the scoping stage, and before the EIS is published; 

· clearer definition of mitigation standards; 

· a formal requirement to introduce monitoring The study concludes that a requirement to monitor the consequences of decisions, and the subsequent success or failure of mitigating measures would greatly enhance the effectiveness of the EIA process. 

Chapter 2. Possibilities of impact assessment, effectiveness and efficiency measurement

There are specific problems with EIA process in the category environmental investments. If the effectiveness and efficiency of an environmental investment is assessed, the problem should be considered from two viewpoints. The first one is the degree of a goal achievement – e.g. minimisation of harmful substances emitted to the environment and the second one is an increase in the value of the achieved effect per unit of invested costs (Frey et al.1995:281). 
However, the criteria of effectiveness are not the same for various components of the environment. Thus, the effectiveness is compared only between projects in the framework of a single component of the environment. 
For projects in air protection, the degree of effectiveness of expended means from issued decisions is assessed on the basis of three indicators: 

· the specific financial intensity (the ratio of expended means and elimination of a unit of pollution) 

· eliminated unit of pollution per inhabitant in the location (District, Region) per year, where the measure is implemented 

· eliminated unit of pollution per inhabitant in the location (District, Region) per year, where the measure is implemented, related to invested financial means. 

A similar approach is employed in the area of water protection. Here, comparison of the effectiveness is carried out only in the framework of a single component of the environment. 
The effectiveness is also evaluated in the area of use of renewable energy sources. Here, the amount of support per installed output is evaluated for the individual programs, amount of support for production of energy for the entire lifetime of the installation for the individual programs, as well as the environmental benefit of the support and the specific values over the lifetime. 

Efficiency is the achievement of specific output goals with the minimum level if inputs. The term “efficiency of environmental investments” should be extended, with the LCA (life cycle assessment) viewpoint, furthermore the extension of the ecological dimension with the criterion of accumulation of damage in individual stages of processing, and understanding the effectiveness as a multi-dimensional term. The cross-media impacts should be valuated according principles 96/61EC IPPC Directive. Eco-efficiency expresses the efficiency with which ecological resources are used to meet established economic goals. 

Means spent by the society in an ineffective manner are a loss no matter whether these are production or non-production investments. As for investments ranking in the second category it should be taken into account that their assessment is much more problematic and demanding, and also riskier as far as the result is concerned. The minimum costs, the maximum effects, or a combination of both, are criteria for the absolute assessment (to implement or to dismiss) or for a selection from a certain number of variants. At present, there are a great number of methods used to assess effectiveness and efficiency of investments. Each of them is a certain guideline for a further analysis and decision-making, none of the recommended methods can serve as a generally valid one. For the public administration decision and policy making the valuation methods should be pragmatic and cost-effective, in some situation, cost benefit analysis may be inappropriate.  It is necessary to accent that some measurements like end of pipe technologies can generate not only positive impacts. The benefits cannot be measured in monetary term (environmental terms, social terms, defence terms, educational terms etc.). Decision and policy makers often require a method of comparing options that assess such options in terms of more than one criterion. Multi-criteria analysis is such a technique.

It applies to purely environmental investments that the summary in one economic criterion, which is e.g. the total net profit for production investments, is often rather problematic for environmental effects. The reason is the impossibility of a comparable assessment of individual kinds of consequences. Only a systematic approach enables to receive balanced advice on a project, programme or policy should be proceed or not, and in particular what conditions should be imposed. 

Economic analysis of targets and measurements of environmental policy is necessary to carry out regularly. Assessments of environmental policy have often been of case study type. They can generate various attitude, hypothesis, ideas. Simultaneously, economic feasibility must be evaluated, particularly in relation to the timing of expenditure. In addition to the economic analysis, the precise overall expenditures necessary for the most important targets and measures will be quantified following specification by the individual sectors.  In the last year there was made  in the Czech Republic a proposal of the statistical research for the estimationg of environmental expenditures organized by Ministry of the environment (Souček,Obršálova, Ježdík 2003).  Part of the economic analysis will comprise the evaluation of potential instruments to achieve the individual targets of the environmental policy. Instruments that will provide for fulfilment of targets with the minimum expenditure will be recommended.

In the past, no evaluation was made of environmental expenditures from the state budget; however, a draft methodology was developed in 1998. At the present time, work is continuing on preparation of case studies, on the basis of which a decision will be made on the feasibility of use of this methodology for evaluation of the efficiency of environmental expenditures from the state budget. 
Evaluation of the efficiency of expenditures for environmental protection from local budgets is fully within the competence of cities and municipalities. Where the State Environmental Fund of CR also participates in financing a project, the efficiency of expended financial means is evaluated under the same conditions as for projects financed only by the Fund. Where projects are co-financed by the state budget, the information given above related to the state budget is applicable. 

Environmental expenditures from the National Property Fund of CR are directed towards the area of remediation of old landfills, and decontamination of soil and groundwaters. These expenditures are made in accord with a Government Regulation, i.e. only for essential measures, confirmed by an expert standpoint of the environmental state administrative authorities. 

As was said above, to valuate the purely environmental investments in one economic criterion, (e.g. the total net profit for production investments), is often quite problematic because of environmental effects. The reason is the impossibility of a comparable assessment of individual kinds of consequences. The measurement of environmental investment impacts can be done by special studies using data not usually offered by information systems. The used techniques are similar to methods of quality management measuring. The techniques identified with the TQM and impact assessment will be accentuated in terms of statistics, metrics and visuals. The mention methods can be grouped into categories: model based assessments, econometrics analysis, and policy and impact interdependencies. In the approach of mathematical modelling, the principal cause-effect relationship of a proposed action is described in terms of mathematical functions and combined to yield a mathematical model capable of predicting future environmental conditions. Mathematical models come in all degrees of complexity, from single variations on mass balance equations to high complex of multi-variant systems. The FPMS (Stupak, Leitner 2001:305) works with analyses of input/output activities by using Pearson´s correlations coefficient. This analysis reveals a significant difference between activities.  The literature often refers to another attitude - multi-criteria methods. These methods can reduce one potentially problem aspect of impact assessment – a reliance on subjective judgements or scoring in comparing to different environmental conditions. A primary advantage of these multi-variant statistical methods is that they use empirical values to describe statistically significant similarities or differences and that an element of subjectivity inherent in subjective scoring is rapidly reduced. An example of the use of the method application in our country is the TUKP method (Říha 1995). The TUKP method was used in the case of comparison of environmental quality in district during the recent 15 years (1985-2000). There were used 30 factors of an environmental quality impressed in economic, physical, verbal and other terms (Lacina et al. 2003). As a next study example, we would like to describe the use of the method of the set level of criteria as one of other multi-criteria approaches. This simple method can contribute to decision making of a selection of the most suitable variant, not only economic ones, but also environmental and social criteria are included. As another approach a substitution method, where environmental effects are replaced for the case of the assessment by technical effects, was used (Křenek 1995). Some authors (Schaltegger, Burritt 2000:307) suggest the following efficient indicators: an ecological payback period (EPP) and an ecological advantage ratio (EAR) with analogy to production investment.

There are many other methods for decisions making at different administration levels. Geographical Information Systems are widely used; the comparative assessment, simulations etc. are very useful as well. The cost-benefit analysis is particularly applied when comparing alternative forms of a project. The costs are not only economic costs; the risks are included and as well as benefits, include monetary benefits, and positive changes.

Chapter 3. Case Study
One of the biggest and most demanding problems of harmonisation with EU environmental law is water treatment. According IPPC principles there is necessary to find the complex solution with another environmental media impacts.  The problem of finding a suitable method of assessment has been verified on an example of the investment intention to dispose of sewage water plant sludge in an economically and environmentally effective manner. 

Four variants of the final liquidation of sewage sludge are offered for solution:

1. Agricultural use of (dried) sludge in a controlled manner.

2. Incineration of dried sludge in the waste incineration plant.

3. Incineration of dried sludge in the cement plant.

4. Incineration of dried sludge in the thermal power station.

For the further assessment of individual variants, an analysis of transport has been made in accordance with more criteria: the price, the level of risk for the environment, transport restrictions during transportation etc. 

It should be reminded that an optimum solution to the problem already encountered has been looked for in this stage. Prevention is the strategy of the years to come and therefore the variant of applying the strategy of a cleaner production, which could minimise the waste created at the source, has been taken into account. 

For the selection of final sludge liquidation, an assessment of impacts of individual variants on the environment is decisive. Monetary expression is rather limited, it is necessary to restrict oneself to a verbal description. Due to the impossibility of comparing individual indicators in the natural form, the use of multi-criteria assessment appears to be suitable. There is described the method of the set level of criteria as one of other multi-criteria approaches. This simple method may contribute to decision making on a selection of the most suitable variant while not only economic but also environmental and social criteria are included.

While the assessment has been made only by means of economic methods for determination of efficiency, this method has failed to achieve the best values, nevertheless from the viewpoint of impact on the environment it is the most acceptable and the most effective variant for a long-term period. 

Conclusion 

To improve the methods of assessment of environmental effects and environmental policy is necessary for the valuation of the effectiveness and efficiency of the public administration quality. Such assessments are also the part of region and policy makers learning process. Methods of efficiency calculations can provide useful information and support decisions but only if the knowledge of costs and impacts can operate with date, which can be impressed in properly defined terms.
The method referred to above is a very simple test of assessment of a planned investment not only from the economic viewpoint but also from all viewpoints required, i.e. also environmental and social ones. In the future, the development of such methods of evaluation is desirable especially if aimed at respecting the criteria importance viewpoints. There are necessary to take place in the conditions for transfer of result.

In the future, it will be necessary to devote far more attention to evaluation of the efficiency of expended means and to search for effective regulation mechanisms. This is because practically all “relatively cheap” measures have already been implemented and further steps will be implemented in the nonlinear (nonlinearly increasing) parts of the cost curves. The following are particularly means to achieve cost effectiveness: 

· utilization of flexible mechanisms permitted by the legislation (e.g. plans to decrease emissions at pollution sources, regulation according to the integrated prevention regime) 

· preferential use of “group regulation” rather than individual regulation (e.g. national plans to reduce emissions from defined groups of sources, transfers of pollution reduction between sources, etc.) 

· the use of “soft regulation” through voluntary activities (support for the introduction of EMAS and/or ISO 14 000, other voluntary agreements). 

Very important problem is possibility transfer of results (e.g. for environmental benefits). Quite comprehensive literature on the subject has been recently available. However, the published data come from various economic, natural, geographic and cultural environments and therefore their application under the conditions requires a critical analysis of their utilisation. Transfer of results can be based on expert assessment and meta-analysis. Differences in conditions are substantial and because of that, every original study should be subjected to sensitivity analysis and uncertainty analysis. Uncertainty can have roots in more areas:

· statistical uncertainty, namely in experimental studies exploring, e.g. the dose – response function; 

· uncertainty resulting from a decision on the applied model (e.g. a model can be designed and calibrated for a different application);

· uncertainty that can be caused by an incorrect selection or decision (e.g. aggregation of damages by population groups with various preferences, selection of a discount rate, etc.);

· uncertainty in processes that will take place in the future (trends in the environmental protection, health, economic and social development that, necessarily, has an impact on damage estimates, etc.);

· human errors.
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