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ABSTRACT 
 

In the recent years, the continuous degradation, of the environment, has led to actions in order to 
change man's attitude towards environmental management. This resulted to the occupation of 
specialists of many scientific branches, on environmental matters. One of those branches is 
Environmental Economics which examines the various aspects of the relationship between the 
quality of the environment and man's financial behavior, individually or in a group, and how the 
financial system is affected by financial motivation that lead to the environment's improvement or 
degradation. The subject of this paper is the examination of all categories of financial 
environmental motivators and the methods of their application. 
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ΠΕΡΙΛΗΨΗ 
 
Η συνεχής υποβάθµιση του περιβάλλοντος, έχει οδηγήσει τα τελευταία χρόνια, σε ενέργειες µε 
σκοπό την αλλαγή της στάσης του ανθρώπου απέναντι στην περιβαλλοντική διαχείριση. Αυτό είχε 
ως αποτέλεσµα την απασχόληση επιστηµόνων πολλών ειδικοτήτων, µε τα περιβαλλοντικά θέµατα. 
Μια από τις ειδικότητες αυτές είναι η Οικονοµική του Περιβάλλοντος, η οποία εξετάζει τις 
διάφορες πλευρές της σχέσης µεταξύ της ποιότητας του περιβάλλοντος και της οικονοµικής 
συµπεριφοράς του ανθρώπου, είτε ατοµικά, είτε σε οµάδες, καθώς και το πώς το οικονοµικό 
σύστηµα επηρεάζεται από τα οικονοµικά κίνητρα που οδηγούν στην βελτίωση ή την υποβάθµιση 
του περιβάλλοντος. Το αντικείµενο της µελέτης αυτής είναι η εξέταση όλων των κατηγοριών των 
οικονοµικών και των περιβαλλοντικών κινήτρων, καθώς και των µεθόδων εφαρµογής τους.  
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1. INTRODUCTION 
 
Environmental Economics, like all other relevant sections, aims to the contribution to the change of 
the attitude of individuals, groups of people, companies, governments etc. towards the environment. 
There are two main ways with which that can be accomplished:  
(a) With the people's attainment of environmental sensitivity. This is an especially time-consuming 

process, which demands long-term efforts that sometimes may take longer than the life of a 
man.  

(b) With the institution of financial motivators, which will induce the individuals and the groups 
not to pollute the environment. They can be induced either because if they comply they will 
have a favorable treatment regarding their financial duties or because if they do not, penalties 
will be inflicted to them. 

 
Until recently people have been able to use the waste - disposal services of the environment 
virtually without cost, so there has been little incentive for them to think about the environmental 
consequences of their actions and to economize on the use of these environmental resources. The 
incentive approach seeks to change this situation [1]. 
 
There are basically two types of incentive policies: (a) taxes and subsidies and (b) transferable 
emission permits. The first is a centralised system; it requires some administering agency to put the 
program into effect and to deal directly and continuously with polluters. The second is a 
decentralised approach; once the system has been established and basic rules set, it is designed to 
work more or less automatically through the interactions among polluters themselves, or between 
polluters and other interested parties. In recent years U.S. environmental laws have begun to 
incorporate many types of transferable emission permit systems. In other countries, particularly 
those of Europe, greater reliance is being put on programs of emission taxes. In the present paper 
we will examine the economics of emission charges and subsidies, and we will consider the 
technique of transferable emission permits.  
 
2. EMISSION TAXES 
 
2.1 General Characteristics  
A way of emission control is the financial motivator of their taxation, according to which, each 
polluting unit has the right to produce any quantity of pollutants, but they will be measured and 
taxed. An example is the imposition of the relevant tax at the USA during Nixon's Presidency, 
which referred to a charge of 15 cents / pound of sulphur dioxide, emited by great productive units 
or units of energy  [2]. 
 
When relevant taxes are applied, the companies that are responsible for emissions will, in essence, 
have to pay for the environmental services, just as for all the other factors of production (personnel, 
energy etc.). Thus, they will make an effort in order to minimise the total cost of production, to 
reduce as much as possible the productive inflow and consequently the environmental services. 
That means that the companies, by internal structural changes, will find the way to reduce their 
emissions with the minimum cost. These changes would concern the procedure of production, the 
inflows, the discharges, the recycling programs etc. So, the main issue is that the taxes give a 
motivation to the companies to make structural changes, which are not imposed to them, but they 
make them by choice, in order to reduce the cost.  
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Assuming that initially a company makes emissions of 10 tons / month. If that company has to 
reduce the above emissions to 9 tons / month and that reduction will cost the company 15 Euro, it 
will, on the other hand, save for the company 120 Euro, i.e. the cost of the taxes (presuming the 
taxes are 120 Euro/ton). Thus, the company will reduce the emissions enough, as to balance the 
total cost of reduction, from 10 tons / month to A tons / month, with the total cost of emission taxes 
of A, from which the minimum total cost (taxes + reduction of emissions cost), would result.  
 
Consequently, the competition pressure will drive the companies to reduce the taxes, imposed to 
them, by reducing the emissions in order to minimise the total cost. This means, that where 
conditions of monopoly exist, the reaction to the taxes will be rather small.  
 
Comparing the taxation with the introduction of standards, we may conclude the following: In order 
for the emissions to be reduced to the level of A tons / month with the system of taxation, the 
company will have to pay the cost for the reduction of the initial emissions to A tons / month. On 
the other hand, with the system of standards (assuming the standard was A tons / month), the 
company would only have to pay the emissions reduction cost. So, while the companies prefer the 
system of standards, society, as we will analyse below, prefers the system of taxation (which 
expresses the cost of the environmental services) [3]. 
 
2.2. Tax level 
The government's income from the taxes (transfer payments) is redistributed to the society via 
public investments. However, one part of the society (i.e. the buyers of the company's products) 
would have to carry the cost of the company.  
 
Which would be the level of the tax for the emissions to be reduced to an A quantity? Due to the 
fact that we are not aware of the marginal costs of emissions reduction, which vary according to the 
company, we will have to impose a tax and wait for its influence to the environmental quality to 
become apparent, since environmental quality is what is directly connected to with the taxes, so, if 
it does not improve, then the taxes have to be increased - or vice versa. In practice, the above 
reasoning cannot be applied, because the continuous changes of the taxation level create uncertainty 
for the companies, which cannot, for example, program investments, relative to the reduction of 
emissions. [4]. 
 
2.3. Taxes - Application and functionality  
The workability of the system of taxes depends on the marginal reduction cost of the emissions, 
which varies from company to company and depends on the technology of production each 
company has in its disposition. 
 
While in the procedure of standards it is essential to have the knowledge of the curves of the 
emission reduction marginal cost, in the procedure of taxation such knowledge is not necessary, 
since the particular procedure can be effective even without it.  
 
Up to this point, we have been presuming that all emissions have the same impact to the 
environment, but that is not actually true. Assuming that the distance between an inhabited area and 
a pollutant source A is double the distance between the same area and a pollutant source B. This 
means that the emissions from source A do not have the same environmental impact for the 
particular inhabited area as those of source B. Apart from the positioning of the source - unit, there 
are other causes that differentiate the emissions, like weather conditions (i.e. the direction of the 
wind). Consequently, there must be a corresponding variation at the taxation of sources (production 
units). Specifically, in the previous example source B must pay double taxes than source A. 
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Moreover, we must be aware of the importance of the impacts caused to the environment by a 
source, in order to impose an analogous tax, however this is practically impossible. Thus, we divide 
the country in zones and we impose a different tax to each one, depending on the elements of the 
land. 
 
Another parameter, which has to be taken under consideration, is the fact that the taxation for the 
same emissions has to vary for each media (air, ground, water). 
 
The administrative - public services are not aware of the type and quantity of emission that each 
source produces, nor of its actual impact to the man and the environment. Moreover, they are not 
aware of the partial integrands of the emission reduction marginal cost, which vary from one 
company to another. This means that the imposition of taxes by the public services is done with a 
certain level of uncertainty regarding the reduction of emissions. 
 
When a tax is imposed, companies try to reduce their emissions in such level, that the total cost, 
namely the sum of the taxation and the emission reduction cost is the minimum. This means that it 
is to the benefit of the companies to have a normal integrand of the marginal cost. Specifically they 
need to have - or to invest in - such productive systems that are innovative and cause the minimum 
possible harmful impact to the environment. 
 
The tax offices send to the companies that cause pollution a pay-slip at the end of each month or 
each year. This pay-slip is based on the total quantity of emissions in that period of time. There are 
many ways to obtain information regarding the discharge rate. Probably the optimum way is the 
installation of a permanent measurement port at the source of the emissions. In the absence of such 
technology periodical control of the emissions rate is conducted, as well as deducting procedures 
and reports by the companies. The calculation can probably be helped as well by studies of 
mechanical engineers, which take under consideration the productivity conditions. 
 
The policy of emission taxation demands stricter measuring of the emissions than that of standards 
introduction. However, due to the fact that the measuring system in order to be accepted by the 
companies has to be reliable and of high quality, which is unfortunately very rare, the emission 
taxation is not applied to a wide range of companies.  
 
2.4. Other types of taxation 
It is sometimes impossible to tax the emissions at a reasonable cost. One of these cases is water 
pollution by agricultural fertilizers. It is impossible to tax the scattered nitrogen, since it has no 
localised source of pollution. A possible solution would be to impose a tax to such pollutant 
products at their sale price. This means that if these products become more expensive, the users (in 
our example, the farmers) will be obliged to use lower quantities with maximum economy, thus 
reducing the quantity that ends up to adjacent water receiver of pollutants.  
 
Quite often, the lack of global perception of the environmental problems can lead to taxation of low 
efficiency. For example, lets presume that a tax is imposed to newly produced cars, which means 
that in an indirect manner the exhaust fumes of these cars is taxed. In this case, higher taxes are 
imposed to the cars, which, produce more pollutants, in order for their price to be increased and for 
a disincentive to be created towards their purchase. However, the above mentioned tax would be 
related to the quantity of emissions / mile without taking into consideration the fact that the total of 
the emissions depends on the covered kilometers, for the reduction of which there is no 
disincentive.  
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2.5. Distributed impacts of the emission taxation 
There are two types of impacts that result from the taxation, to the redistribution of the income. 

 Influence on the prices of the products 
 Consequences that result from expenses and investments that use the taxation income 

The companies that are subject to taxation will have an increase of cost (taxes + emission reduction 
cost), which means that the cost would probably effect the final cost of the products. The ability to 
do this depends on the conditions of competition and of product demand. Specifically, an increase 
of the price of a product which is consumed by all, independently of the financial condition of the 
consumer, (i.e. water, electric power etc.), would have a larger impact on the poor than on the 
wealthy. On the other hand, if a company is given no possibility of raising the price of its products, 
it will consequently try to reduce the internal cost of the production factors (cost of personell etc.).  
 
The funds that result from taxation can be used in various ways [5]. They can be distributed to 
public in order to achieve compensation for the consequences that result from the price increase. 
Otherwise, they can be partly returned to the companies in order for them to invest on new 
technologies. They can be distributed to fund environmental initiatives, or used for the reduction of 
the governmental budget, and consequently, for the welfare of all the tax-paying citizens.  
 
3. SUBSIDIES 
 
Taxes are a method to set a price for environmental benefits, which are affected by emissions. In 
fact, instead of imposing taxes, we can have the same results by financing the reduction of 
emissions. According to this system, the government can pay a predefined sum / ton to the company 
that produces pollutants, as a reward for each ton of emissions reduced, beginning from a certain 
level. Each one of these companies that produce pollutants, would want this basic level to be as 
high as possible. Moreover, it is possible that during the design of this policy, the companies will 
increase their emissions hoping to achieve a corresponding increase of the basic level of subsidies. 
Both in the taxation system and in the system of subsidies, the total reduction of the pollutants 
depends on the relationship between the marginal costs of emissions reduction and the benefits from 
subsidies. 
 
However, the taxation system and the system of subsidies differ in the following aspect: while, 
using either of the systems, the emission reduction of one particular company, can be of the same 
level (which mainly depends on the marginal cost of reduction that varies from one company to the 
other), the first system creates debts and the second creates profits. Consequently, by use of the 
subsidies policy, we probably encourage the company that produces pollutants to make further 
investments, which means that there is the future possibility of an increase of the total emissions (by 
that we mean that the emissions of each company might be reduced, but the number of the 
companies might be increased).  
 
4. DEPOSIT - REFUND SYSTEMS 
 
The Deposit - Refund System is a combination of taxation and subsidies. An example can be the 
subsidies given to the consumers for returning items (boxes, packages) to their selection points. 
This funding aims at motivating the citizens to avoid disposing their waste in an environmentally 
harmless manner. The funds that are used for financing can be raised by imposition of taxes to the 
prices of the products. It is worth mentioning that the particular tax is not imposed on the products 
in order to achieve a reduction of their consumption, but in order to raise the funds for financing.            
(tax = deposit and financing = refund).  
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The Deposit - Refund System can be used in cases where the determination of the quantity of the 
disposal of a product, due to its nature and quantity, is difficult to realise and consequently it is 
difficult to impose a tax to the product. An illustrative example of application of this system is the 
selection of recyclable material, a system widely spread all over Europe.  
 
5. TRANSFERABLE EMISSION PERMITS 
 
The transferable emission permits constitute a relatively new kind of financial motivation, which 
has been recently applied in the United States [6], [7]. It concerns in general, the trade of emission 
permits between the companies that produce the pollutants. The concept was initialised by the need 
to reduce the emitted pollutants, by means of the procedures of the free market, achieving at the 
same time the government's disengagement of this role. 
 
A Transferable Emission Permits Program (henceforth called TEPP) begins with the determination 
of the number of permits that will be issued. For example, lets presume that at the district where the 
program will be applied 100.000 tons of waste /year are released and the authorities wish to reduce 
this quantity to 50.000 tons. 50.000 permits must be issued, one for each unit (ton, kilo, liter) of 
produced waste. This way, some or even all of the companies will receive permits that are 
equivalent or even less than the quantity of waste they produce.  
 
After the acquisition of the permits, the program functions as follows: It is presumed that a 
company produces 8.000 units of waste / year, while it has in its possession 7.000 emission permits. 
This company will have the following alternatives: (a) to reduce the emissions of waste to the level 
of 7.000 units / year, (b) to purchase from another company 1.000 emission permits, thus covering 
up the 8.000 units that emits today, (c) to reduce the emissions of waste to the level of, for example,                
6.000 units / year and to stock the remaining 1.000 permits for sale. This means, that the company 
will have to make the choice between calculating the cost of reduction of the caused pollution, with 
a probability of having a profit for following that policy, or to calculate the cost of purchase of more 
permits.  
 
Since a reference was made to companies, it is worth mentioning that the manner of apportionment 
of emission permits among them, is an issue that creates contradictions. [8]. Some favour the 
acquisition of equal number of permits by each company. However this policy is inequitable for the 
large companies. Another method of apportionment is to give to each company a number of 
permits, which is equivalent to the half of the waste quantity units that is emitted by it. On the other 
hand, this method would be unfair for the companies that even before the initiation of the program 
have been making efforts to reduce the emissions. At the worst, learning that the initiation of such 
program is near, a company might be tempted to increase its emissions, in order to receive a larger 
number of permits, which it will consequently trade. Due to this particular issue, intense 
contradictions have arisen at the USA, at the beginning of the ' 90s, during the preparation of the 
program for the diminution of sulphur dioxide pollutants. Moreover, it is considered advisable by 
some, to consider the possibility charging the companies for the permits, instead of just issuing 
them for free. It depends on specialists to weigh each method of apportionment and find the best 
alternative solution. 
 
Accordingly, the authorities will also have to clarify in time, who will be permitted to buy and sell 
permits. A very interesting proposition was made, to allow even environmental organisations to 
take part in this procedure, which would buy a large number of permits and not resell them, thus 
withdrawing them from the market, at least for a period of time. It is a fact, however, that such a 
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possibility could be given only to a local or regional organisation, which has raised funds 
specifically for that cause, and probably would not function just as well with international 
organisations that operate in the protection of environment.  
 
Another very important issue that has occurred regarding the emission permits, refers to the range 
of the field on which dealing of the permits will be done. Due to the fact that the program function 
depends, after the apportionment of the permits, on the market laws, it is of interest to include as 
many pollutant-producing companies as possible [9]. Only this would secure the market against 
occurrences like the determination of unofficial permit prices by the companies, variance in the 
permit prices depending on the client etc. On the other hand, however, if, for example, the purpose 
of the application of this program is to reduce the pollution of a particular lake, it would not be 
advisable to include in the apportionment of permits companies that are established, for example, at 
the bank of a river, instead of being established at the shore of that particular lake, because this way 
the problem of pollution would be transferred to another receiver. This means, that while, for 
financial reasons, it is advisable to allow as many companies as possible to participate in the 
program, environmental reasons impose the opposite. Once again, the experience of specialists, as 
well as the particularity of each case, will lead to the ideal solution.  
 
An essential supplement of the TEPP is the existence of a system to control the transfer of permits, 
in order for the authorities to have a clear notion as to the quantity of waste that each company has 
the entitlement to emit, and consequently as to whether any of them is out of limits [10]. It is also 
desirable to embody to such programs a system of control among the companies. The rationale for 
the application of such system is that if some companies emit more waste that what they are entitled 
to according to the number of their permits, avoiding to buy the necessary missing permits, they 
cause the fall of the permits demand at a very low level and as a consequence the permit price in the 
market decline. This certainly is inexpedient for the companies that have in their position a large 
number of permits to resell, and which obviously have a motive to control the application of the 
regulations by other companies. 
 
6. EXAMPLES OF APPLICATION OF THE ABOVE MOTIVATORS 
 
The "Precinct of Management of the Air Quality" (PMAQ) of the USA West Coast has been one of 
the first entities to apply a control program of the said "smog", imposing regulations for the creation 
of a market for the purchase of "pollution entitlements" [2]. The PMAQ personell expected that the 
market that would result from the program would motivate a faster cleaning of the air, in relation 
with the system that was in effect at the time, while allowing industry to save hundreds of millions 
of dollars. The saving would result from the trade of two types of gas pollutants: hydrocarbons and 
nitrogen oxides. 
 
It was decided that 2.000 industries that emitted hydrocarbons and an other 700 that emitted 
nitrogen oxides, together with a small number of industries that emitted both type of pollutants, 
would be entitled to buy or sell permits. Despite the fact that the two markets would be independent 
from one an other, they would function the same way. The industries that emitted pollutants would 
receive an initial number of "shares", depending on data of pollution that were gathered in the past. 
Each share would be equivalent to a "unit" of pollutant / month. During the first 10 years, there 
would be a reduction of the value of each unit, of 5.8% for the hydrocarbons and of 8% for the 
nitrogen oxides, imposing the reduction of emissions, at least in theory. 
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In return for their participation in this market, those industries would not be subjected to 40 existing 
or programmed taxes of the PMAQ. This would allow them to fulfill their obligations of emissions 
reduction the way they chose to do. 
 
As it was calculated, some industries would benefit more than others would from this system. For 
example, the oil - refinery units would spend 253 million dollars less than what they would spend 
when the older system was in effect, in the year 1994. On the other hand, furniture industries, which 
ironically had intense objections to the previous system of taxation regulations, would now be 
obliged to spend 92 million dollars more, according to the new system. 
 
In all the field of application of the program, it was calculated by the personnel of the PMAQ, that 
the cost of conformity with the demands of emissions reduction would show a decrease of 427 
millions of dollars, just for the year 1994. 
 
 
In Germany systems are applied for the useless liquid lubricants. The lubricants are taxed on their 
purchase and the amount that is collected is returned on the selection and return of collected used 
oils. This way, pollution of the environment is avoided and economy is achieved.  
 
In Sweden and in Norway there are taxes that charge the prices of cars, which are returned when the 
cars are returned for recycling in environmental-friendly methods. Also, such taxes are used on 
fossil fuels, depending on the quantity of sulphur dioxide that they contain. If the emissions of this 
pollutant are collected and delivered to the authorities (there are methods to do that), then those 
taxes are returned. 
 
7. CONCLUSIONS 
 
Emission taxes were designed to induce the companies that pollute the environment to make use of 
the natural resources with greater efficiency. In fact, the distortion of the productivity procedure, 
which while providing for all its other factors, it does not provide for the environmental services.  
 
The taxes for emissions can be used as a replacement income for the income of some other taxes 
that will have to be annulled because they have "distorting" results on the economy. For example, 
many governments impose taxes on the salaries, both to the employers and to the employees, for 
various reasons, like social security. However, this system makes the personell market and as a 
result there is an increase of unemployment. So, replacing the taxes on the salaries with taxes on the 
emissions positive results can be achieved both in the personell market and in the procedure of 
environmental impact reduction.  
 
The main advantage of these taxes is their great efficiency: First of all, if all the companies / 
emission sources are subject to these taxes, they will necessarily adjust to the new system by cutting 
down on the emissions, according to their marginal cost of emission reduction, in order to achieve 
the minimum total cost. It is not mandatory for the public services to have specific knowledge for 
each company, in order for this goal to be attained. Secondly, taxes give strong motivation to the 
companies, to find more economical ways of emission reduction, which consequently, means 
investments into new technologies.  
 
In contrast with the use of standards, which exercise a direct control to the emissions, taxes 
constitute an indirect kind of control, since it depends on the companies to choose the degree of 
emission reduction and the method they are going to use to achieve it.  
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Since, the taxation system controls total accumulated emissions, it is effective only if applied on 
accurate points of pollution sources and it requires high technology control equipment  
 
Subsidies have all the positive effects described above, however, they can finally lead to an increase 
of the total emissions. Their application to the Deposit - Refund Systems, which combine taxes with 
subsidies, is equally essential.  
 
As for the transferable emission permits, they are a relatively new kind of environmental 
motivation, which was first used in the USA. Their use is expected to extend to other countries, due 
to the following facts: firstly, they exonerate the government from a great part of its obligation 
towards the procedure of reduction of the waste produced. This procedure is, according to this 
system, achieved by the process of the market. Moreover, the nature of the trade is much more 
welcome to the companies than the direct imposing of taxes and penalties by the government.  
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