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Abstract 
 
Compliance with environmental laws is a serious issue, especially in the case of industrial activities. 
However, environmental violations take place every day, with serious impacts on public health and 
they are punished with criminal and administrative penalties. The study discusses the method of 
imposing environmental fines in the U.S.A., the E.U. Member States and especially in Greece. The 
Greek method of calculating the environmental fines is analyzed and criticized, combining elements 
that are considered abroad and an improved program is proposed, with some examples of real case 
studies. The purpose of the project is to develop a more objective and effective system of 
calculating administrative environmental fines. 
Keywords: industrial activity, environmental violation, administrative environmental fines, calculating 
program for imposing penalties  

1. INTRODUCTION 
 
Recently, environmental violations in the industrial sector have made an alarming increase with 
dangerous consequences for natural and manmade environment. Each country has a specific and 
legal framework in Public Law that deals with environmental protection and there are ways of 
enforcement in case of infringements that come under Administrative Law. The main target scope is 
the smooth coexistence of a safe environment and industrial development. 
 
When an environmental violation is suspected, inspectors examine the case and apply specific 
methods, according to each country’s legislation, in order to bring the offender into compliance [1]. 
In case of non-compliance, several courses of action are possible, among others: 

• Warnings or compliance notices, issued by inspectors, 
• Prohibition notices, issued by inspectors or authority administrators, 
• Termination of processes on installations, in case of serious violations), 
• Administrative sanctions leading to fines, imposed by inspectors or any other public 

prosecutor in response to a report/ notice from inspectors or authority administrator, 
• Civil action leading to payment of compensation. 

 
There are suitable administrative penalties for any natural/legal person whose activities have an 
impact on the environment or do not operate in accordance with current environmental terms. The 
following table includes the basic administrative measures and the cases where they are applied, in 
the E.U. member states. 
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Table 1.  Cases where administrative measures are applied  
Administrative Measures Cases 

Compulsory measures 
(notices, letters, orders etc.) 

- remedial action at the cost of the offender 
- to end a situation of non-compliance 

Fines - stimulation to correct a situation of non-compliance 

Withdrawal of the license - when the conditions are violated, withdrawal  may 
be possible immediately or only after  a period of 
time, so the violator has time to end the situation of 
non-compliance with the conditions stated in the 
license 

- after conviction by court 
 
 The analysis of the methods followed by the E.U. Member States was based on an informal system 
[1], as well as the BEN project [6], for the calculation of environmental fines in the United States. 
The Greek method of compliance with environmental legislation includes recommendation and 
enforcement of administrative fines [8]. Each case’s elements of infringement are sent to the 
prosecutor, who decides whether criminal measures must be imposed. The present study discusses 
the algorithm [7] that is used for the calculation of environmental fines, as it is implemented by the 
‘Greek Environmental Inspectorate’. Possible deficiencies in the current way of evaluation are 
identified, based on the parameters taken into account in the final fine amount and new parameters 
and improvements are proposed by a new, improved and efficient algorithm. 
 
2. INTERNATIONAL ENVIRONMENTAL ENFORCEMENT  
 
The need to confront institutionally/legally the implications of public and private activities began to 
emerge in the 60’s. The United States adopted a law in 1970 and due to that, for the first time 
around the world, it was institutionalized that studies of specific categories’ activities should 
include a study of detailed presentation of their environmental impacts.  
The European Union issued relative Directives which were later passed into national laws, such as: 
1. Directive 85/337 EEC on the assessment of certain public and private projects’ environmental 
effects, which established the compulsory assessment of environmental effects, 
2. Directive 97/11 EC, which partially reformed the previous law,  
3. Directive 2001/42 on the strategic assessment of environmental effects. 

 
2.1 Enforcement Procedure of Administrative Law in Germany 
In German Law [1], in order an administrative fine to be imposed, the inspector must first have the 
suspicion that there has been an infringement. As long as he examines the company and selects the 
necessary evidence and testimonies, he decides whether he should impose an administrative fine. 
After the offender gets informed for the penalty and the reported legal amount, he has the right to 
appeal against the decision. 
Fines for environmental protection are categorized depending on the sector of the violation [2]. 
There are several sectors, such as the disposal of waste, pollution, water, chemicals, soil, nature and 
landscape, plant protection etc. 
The following example of administrative fine indicates the environmental pollution, which is 
caused by companies. The companies are divided into those that require authorization (Bundes-
Immissionsschutzgesetz) and those that do not require such permission. 
As for the first category, there are several cases of penalties, such as: 

- Construction of a company’s building (space, facilities) without permission 
- Failure to execute a decent issue/regulation 
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- Failure to provide information 
- Substantial change of construction without the required permission 
- Determination of emission 
- Monitoring 
- Notification. 

There is no application of a specific mathematic method of calculating fines; however there are lists 
of fixed amounts, proposed for each infringement, which are accepted by the courts. The fine’s 
amount, which is determined by the inspector, usually varies from 10,000€ to 50,000€, depending 
on the case.  
The parameters which are taken into consideration when determining the final amount of 
environmental fine in Germany are: 

- Importance of failure (risk level, frequency, etc.) 
- Economic situation of the offender 
- Offender’s intention (fault, negligence, interest, motivations, how much he is involved in the 

violation, effort to restore the damage, etc. etc.) 
- Administrative fine should exceed the offender’s economic benefit due to the infringement 
- In case of negligence, there is an administrative fine which should exceed half of the 

calculated final highest amount. 
 
2.2 Enforcement Method in the United Kingdom 
In United Kingdom, before the inspector imposes a penalty, he makes a series of warnings, so that 
the violator complies with environmental law [1]. In the warnings, he could require information or 
documents, changes on the activity’s license (availability or withdrawal) or even he can stop the 
activity.  
The British law [10] allows regulators to be able to impose the following civil penalties 
 
2.2.1 Fixed Monetary Penalties, for small examples of non-compliance which does not exceed 
$300 [3]. 
2.2.2 Variable Monetary Penalties, such as removing the economic benefit of non-compliance [4]. 
This amount is based on two parameters, “gravity component” and the component of economic 
benefit, when needed. The “gravity component” depends on the type and the seriousness of 
infringement. When it exceeds a specific period of time, the component is multiplied with a number 
depended on this period proportionally. Afterwards, the sum is decreased if preventive or repressive 
meters are going to be taken by the company and if the company has already certified 
environmental management’s system in progress. Further reduction is taken when the settlement is 
completed. The total amount does never exceed $100,000 per day. 
The economic benefit’s component includes the profit which is gained by the violator due to non-
compliance with the environmental regulators and it is not reduced even in case of settlement. The 
period of time in which the violator had gained the benefit, is specified and then the amount of 
economic benefit is determined. 
 
2.3 Enforcement Procedure in the United States of America 
As in the United Kingdom, the economic benefit by avoiding or delaying compliance with 
environmental law is included in the United States of America’s environmental fine [5,6].
Compliance implies financial resources, both initial (in the form of a capital investment or a one-
time expenditure) and over time (in the form of annual, continuous expenses). This expenditure 
might result in better protection of public health or environmental quality but it does not yield any 
direct economic benefit to the organization. 
 
If these financial resources were not used for compliance, they presumably would be invested in 
projects with an expected direct economic benefit to the organization. This concept of alternative 
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investment—that is the amount the violator would normally expect to make by not investing in 
pollution control—is the basis for calculating the economic benefit of non-compliance. 
 
There are three parameters for economic benefit’s calculation: 

• the return a violator can earn by delaying the capital costs of pollution control equipment 
• the return earned by delaying a one-time expenditure and, 
• the return a violator can earn by avoiding annual or one-time costs, for example the costs of 

labor, raw materials, energy etc. 
 
Unlike capital investment and one-time expenditure, which are only postponed annual expenditures, 
those three parameters can be avoided altogether, for the time that has passed and the environmental 
law has not been in progress. 
 
The program takes into account serious indirect financial impacts associated with environmental 
expenditures. The reduction in income tax liability is a very important parameter, as well as the 
timing of the cash flows, since cash flows occurring in different years are not directly comparable. 
A basic concept of financial theory is "present value". The program reduces all estimated future 
cash flows to their "present value" equivalents (discounting technique). 
 
The American way of calculating environmental fine requires a program in which the inspector 
inserts some inputs, and the program gives the result of the final fine with the suitable calculations. 
Some inputs are required, such as the annual expenses, the capital investment, and some inputs are 
optional, as for example the useful life of pollution control equipment and the inflation rate. 
 
The basic gravity components of the final fine are the environmental harm (actual or possible), the 
importance to regulatory scheme, the financial size of the violator and the severity of violation. The 
adjustment factors are the degree of willfulness and/or negligence the history of noncompliance, the 
ability to pay etc. 

 
3. CURRENT SYSTEM OF ENVIRONMENTAL ENFORCEMENT IN GREECE 
 
Greece is one of the richest countries in the European Union in biodiversity [9], and its natural 
environment provides a competitive advantage for sustainable growth. Although institutionally 
Greece has mechanisms for controlling possible violations of environmental law, in practice 
environmental crime remains unpunished. 
 
Our country’s basic law about environmental protection [11] refers to the need of each activity of 
creating and approving the environmental terms through formal documents. Through this law each 
industry was obliged to be in charge for making a full investigation of its effects, with respect to the 
environment. Afterwards, some changes were made incorporating the relevant E.U. Directives. 
Basically, the environmental terms [12,13] restrict the location, size, type technology and general 
technical characteristics of any activity. 
 
The Administration requires the approval of environmental terms, when a new activity is going to 
be made, or in cases of relocation, change, expansion, or modernization of activities that are in 
progress, which have a serious impact on the environment. It is important that they are processed,  
so that each activity’s necessary administrative documents are made out. In case of serious 
environmental damage problems that were not anticipated, the responsible person of the approval 
authority adds more environmental restrictions. 
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During the process of each activity, there are many inspections which are being made on 
compliance with environmental terms.  The authorities who have the right to make these inspections 
are: 

The authority who approved the establishment, operation or implementation of the particular 
activity 
The prefecture or regional offices, when the inspection does not depend on the above 
approval 
The Environmental Quality Control, in prefectorial level 
The Ministry of Environment, Physical Planning and Public Works through Greek 
Environmental Inspectorate  

  
3.1 Greek Environmental Inspectorate 
The Greek Environmental Inspectorate (G.E.I.)[8] represents a specialized group, which conducts 
the environmental inspections in the context of sustainable development. Its aim is to protect the 
environment while at the same time it promotes the development of the activity of its country. It 
consists of the General Inspectorate who oversees two divisions for the areas Southern and Northern 
Greece. 
 
The G.E.I. examines whether the industry complies with the environmental legislation and the 
approved environmental terms of public and private projects and collects all relevant information 
which could be helpful. It coordinates the action among the central, regional and prefectorial control 
authorities. 
 
Due to G.E.I, the citizens could anytime have an access to any environmental information, as they 
can terminate activities which they consider that they may pollute the environment. 
The General Inspectorate submits to the Commission the annual reports of the spot results of the 
environmental inspections, so as to ensure free access to public information. It has the responsibility 
of the Commission’s regular and systematic briefing on the progress of compliance with 
environmental law. 

 
3.2 The Inspection Process 
The environmental inspectors work independently, which means that they could deal with cases, on 
which another principle authority is working simultaneously. The process [1] follows below: 
 
Τhe inspection is made and the inspector prepares an autopsy report determines whether there is a 
violation of environmental law or of imposed terms for the specific activity.  
 
An on-the spot report is prepared in situ, with the initial data referred to the operation of the 
installation as well as the initial findings of the inspectors, (with the initial data of the operation and 
the initial findings, which ) and it is co-signed by all the inspectors and the operator. A copy of this 
report is left to the operator who must give account within five days. The inspectors pause this time 
period to the operator to submit additional elements. After this period, the inspectors examine the 
possible elements which were submitted by the operator and conduct the so-called "justified act of 
infringement’s confirmation or not". A copy of the confirmation act is sent to the local authority 
who gave the license to the violator to build, operate or renew the facility and the competent public 
prosecutor in case of any punishable actions. 
 
In case of confirmation, the inspectors conduct the so-called "recommendation for the imposition of 
the administrative sanction" which is co-signed by the General Inspector and an environmental fine 
is proposed: 

• To the local Prefect, if the fine accounts up to approximately 60,000€ 
• To the Secretary-General of the Region, if the fine varies between 60,000€ and 150,000€ 
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• To the Minister of Environment if the fine exceeds the amount of 150,000€ 
In case of any administration’s responsibility for improper job during the inspection, the case is 
forwarded by General Inspector to the competent administrative authorities. 
 
3.3 Administrative Fine’s Calculation 
Greek Environmental Inspectorate has developed a simplified algorithm [7] which it is used to 
calculate administrative fines. For each violation, a relevant table provides the factor attributed to 
this. There is a table which provides detailed factors for outflows and discharges to air-water-soil 
resulting from four major categories, which are a lack of antipollution technology, a permit, 
abnormal operation and a monitoring. The other violations are summarised below: 

Compliance or not with environmental terms, considering the duration of the infringement, 
Excess of the instituted noise limits  
Intervention in natural environment, depending on its type and size.  

Each factor varies between 0.5 and 4.0. The sum of all factors provides the final factor. Some 
increasing or decreasing factors are applied depending on the area type, repetition and collaboration 
of the offender. The final factor is multiplied by the base value which depends on the size of the 
installation/facility/activity, and the outcome of this multiplication provides the final proposed fine 
amount. If the violator complies until the inspection process is completed, the amount of the fine is 
reduced 50%. 
The factors which are considered in the calculation [1] are: 

1. type and magnitude of the installation 
2. industry’s history in relation to its environmental performance 
3. type(wastewaters, solid wastes- hazardous or not, air pollutants) and magnitude of pollution 
4. operation of the installed environmental technology systems for pollution abatement 
5. area where the installation is operating(industrial, urban etc) 
6. results of pollution measurements 
7. administrative issues (lack of environmental permits or any required licences). 
 

4.  PROPOSAL OF AN IMPROVED AND MORE OBJECTIVE METHOD FOR 
CALCULATING ADMINISTRATIVE ENVIRONMENTAL FINES 

 
4.1 Weaknesses in the Current Algorithm 
Analysing the current algorithm, we found issues that should be improved. These issues are 
summarised below: 
1) There is no formal software which would help the inspectors to calculate the administrative 
fines. The current calculation is based on a manual procedure. 
2) The compliance with the environmental law would require some extra expenses. The 
noncompliance means that the money intended for complying, would probably have been used for 
another investment. The current algorithm does not calculate the economic benefit of the company 
which would be gained by avoiding or delaying the compliance with the environmental law. 
3) The factors of the violations are summarised into one factor which is multiplied with a base 
figure which depends on the financial strength of the company. According to this, the economic 
benefit cannot be calculated for the period that starts from the infringement point and continues 
until the inspection point. Each infringement may have a different duration..  
4) The current algorithm includes a table with factors which involve four types of infringement 
that deal with the air-water-soil waste results, and these are: permits, antipollution technology, 
proper operation and monitoring. Particularly, these factors are based on the type and the quantity 
of the waste results, and categorize them into small, medium and large quantity. Unfortunately, 
there is no system or table which clarifies or illustrates the quantity limits of the waste so as to make 
the categorization accurate. It depends on the inspector’s experience to make the right choice. That 
point is a serious disadvantage of the calculation system, which makes it seem less objective. 
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5) There is a parameter in the current algorithm for increase or decrease of the final amount of the 
environmental fine, in case of special circumstances, i.e. in case of dangerous damage which the 
industry causes and calls for immediate termination. The inspectors can then raise the amount of the 
fine into such an extent that would make the activity to be terminated. This parameter makes the 
algorithm seem less objective. 
6) Some additional factors which are not involved in the final fine of the current algorithm are the 
following: 

- The extent of the period that the violation has stopped, 
- The separation of the activity into profit or non-profit 
- The intention of the violator (negligence, fault, etc.) 
 

4.2 Proposal of an Improved Method for Calculating Administrative Environmental Fines 
1.The basic step in the proposed method of calculating administrative fines is to create a formal 
computer algorithm in which the inspector inserts some required inputs and as a result the program 
provides the amount of the imposed environmental administrative fine. 
 
Particularly, the program first calculates the economic benefit which is gained by the violator due to 
avoiding or delaying compliance with the environmental legislation. The amount, that the violator 
would have avoided to pay, would probably be used for another investment with an expected direct 
economic benefit to the organization. This benefit must be returned. 
 
The main parameter in determining the economic benefit is the fact that the cost wich is considered 
in different years has not the same value. Therefore, in the improved program, the economic benefit 
of each year is adjusted to "present values" with the suitable calculations, based on the mathematic 
type of the Future Value :  
 

(1 ) 1Nr
N

⎡ ⎤+ −
Φ = Ε × ⎢ ⎥

⎣ ⎦
 

 
In the end, the economic figure resulting by the previous calculations, is multiplied with a base 
factor which arises from the parameters of the current algorithm and some additional parameters 
that were described in the previous paragraphs. The multiplication result is the final total amount of 
the administrative environmental fine. 
2.The improved algorithm involves a formal database which includes quantity limits of all waste 
results categorized into small, medium, and large quantities.   
3.The right given to the inspector by the current system to increase or decrease the final fine is not 
included in the new algorithm, as analyzed in the previous paragraphs. 
 
5. CASE STUDIES 
 
The following example could help the readers understand the benefit of the proposed algorithm: 
 
A company which deals with Paints-Vanishes-Adhesives, has the following maximum capacity of 
waste: 

500 tn per annum Colors 
500 tn per  annum Vanishes 
1700 tn per annum Adhesive 

 
Using a company which is licensed for the management of hazardous waste, the company would 
have to make some expenses in order to manage the hazardous waste produced. 
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Table 2: Costs of the Management of the Produced Hazardous Waste 
Type of hazardous waste Quantity Cost(€/t

n) 
Cost(€ 

per age) 
Sludge from the physicochemical 

operation of the waste water 
≈15tn per annum 900 13.500 

Sludge from the process of the recovery 
of spent solvent 

≈10tn per annum 1300 13.000 

Inappropriate products due to failure ≈5tn per annum 1200 6.000 

 
The last five years, the company does not manage properly the sludge produced by solvent recovery 
which means that it gains 13.500€ per annum. Each year’s amount is recalculated to Future Value ( 
r = 8%) : 

5(1 0.08) 113500 79199€
0.08

⎡ ⎤+ −
× =⎢ ⎥
⎣ ⎦

 

The basic factors arising from the previously referred parameters are: 
1. the violator has not made any infringement in the past : 0.9 
2. he cooperated well with the inspectors:  0.9 
3. the violation was made on purpose: 1.2 
4. non-profit company : 1 

0.9 0.9 1.2 1 0.972× × × =  
 According to the above, the final amount of the administrative environmental fine is: 

79199 0.972 76982€× = . 
 
6.CONCLUSIONS 
 
In this paper, we have analyzed the current method of environmental enforcement that is applied in 
Greece. Moreover, we made a reference to the respective systems of enforcement that are used in 
the United States of America and the EU member states, especially Germany and the United 
Kingdom. Taking into consideration the disadvantages of the current Greek method of enforcement 
and  the international situation, the proposal for a new algorithm addressed some issues that should 
be additionally considered when an environmental administrative fine is calculated. The proposed 
algorithm increases the objectiveness of the existing method, and makes it more effective, so that 
the main purpose of compliance with environmental legislation is accomplished. 
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