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Executive Summary 
Abstract 
We propose that Turkey considers a pilot emission trading system for SO2, NOx 
and/or PM emissions from its coal and lignite fired power plant in the efforts to 
comply with the EU Integrated Pollution Prevention Control (IPPC), the Large 
Combustion Plant (LCP) and the National Emissions Ceiling (NEC) Directives. 
Model calculations indicate that this could yield substantial cost savings 
compared to a traditional command and control approach. However, 
requirements in the IPPC Directive would be a major obstacle against emissions 
trading. The Turkish emission permitting system needs a major overhaul, 
including improving monitoring and enforcement practices to comply with the 
Directives and to be able to implement and operate an emission trading system.      

Background 
Turkey has started the screening of the relevant Directives, and formal 
negotiations with the EU on the environmental chapter are expected to start early 
2007. The cost of compliance with the EU requirements regarding pollution from 
industrial sources only is estimated at about € 14 billion. This report is aiming at 
providing the Government of Turkey with sound recommendations on appropriate 
priority policy mixes for the effective and efficient implementation of EU 
requirements on industrial pollution control. The policies considered in the report 
are related to large enterprises that fall under the Integrated Pollution Prevention 
Control (IPPC) Directive, the Large Combustion Plant (LCP) Directive and the 
National Emissions Ceiling (NEC) Directive (the EU Directives) with a particular 
focus on lignite-fired thermal power plants and the use of economic instruments 
like emission taxes and emission permit trading. The use of voluntary agreements 
is also considered.  

The report is part of a World Bank economic and sector work (ESW) entitled 
“Industrial Pollution Control in the Context of EU Accession in Turkey”. The 
objective of the ESW is to identify key policy tools for integration in the 
Government of Turkey’s strategic action plan for effective and efficient 
management of industrial pollution control in line with the EU environmental 
acquis requirements.  

Problem statement 
 How could Turkey prepare for strategic application of a smart policy mix, 
including economic instruments as appropriate, to reduce overall costs of 

 1 
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compliance with some of the EU Directives regulating air emissions from 
large enterprises? 

Conclusion and recommendation 

The Turkish emission permitting system needs major overhaul 

The current situation in Turkish environmental policy towards air emissions from 
large enterprises can be summarized as follows: 

• Inadequate procedures for granting emission permits to installations 

• Current emissions permit system is not in compliance with EU Directives 

• Very limited monitoring of emissions 

• Weak enforcement of requirements in emission permits 

• Fragmented and overlapping responsibilities for the permit system in the 
public sector  

• No experience from use of economic instruments in the environmental 
policy 

• Relatively limited knowledge about EU environmental policy and 
Directives  

A major overhaul of the Turkish emissions permitting system is needed to be able 
to comply with the EU Directives and other EU legislation. This will comprise the 
way the permits are designed and issued, as well as the way the policy design and 
implementation is organized and the administrative responsibility distributed 
among various central, regional and local bodies.    

The EU Directives have very specific requirements 

The IPPC Directive requires large installations to hold a permit containing 
emission limit values for all major pollutants, and requires special procedures for 
the issuing of the permits. The permits must be based on the use of Best Available 
Technology (BAT) in each installation, leaving no room for flexibility among 
installations. This is a major obstacle for the use of economic instruments. 

The LCP Directive requires absolute emission limit values for sulfur dioxide 
(SO2), nitrogen oxides (NOx) and fine particle emissions (PM). Instead of 
imposing the values on each installation, member states can implement a national 
plan for the emission reductions. The requirements for this plan are specific, but 
allow for flexibility among installations, thus opening for use of economic 
instruments.   

The NEC Directive requires a national ceiling on emissions of SO2, NOx and 
some other pollutants. The Directive does not define the size of the ceiling, and 
leaves it to the member states to decide what measures to take to reduce and keep 
the emissions below the ceiling.  

Model calculations show potential cost savings from use of economic instruments 

Calculations presented in this report based on the so called MOSES model show 
that about € 66 million (8 percent) of the additional annual cots of complying with 
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the EU standards could be saved by using economic instruments for reducing 
SO2, NOx and PM emissions from the power sector, compared to traditional 
command and control regimes. For NOx this could reach some € 29 million (34 
percent), while annual cost savings for SO2 could be € 15 million or 2 percent. 
For PM the annual cost savings could be € 22 million or 44 percent. Use of 
economic instruments could yield investment savings of some € 410 (31.5 
percent). For SO2 investment savings of around € 120 million (2 percent) could 
be achieved, for NOx up to some € 100 million (28 percent) could be saved. The 
largest investment savings could eventually be for PM, where some € 190 million 
(63 percent) could be saved.  

Introducing economic instruments would be very challenging 

Introducing economic instruments in Turkish environmental policy towards air 
emissions as a supplement to issuing emission permits as required by the 
Directives will be a very challenging task, given the hindrance for the use of 
economic instruments in the IPPC Directive. Furthermore, the EU Commission 
and the EU Court of Justice have been very reluctant to allow the use of economic 
instruments to comply with the Directives.  

On the other hand, the time for considering economic instruments seems right, 
given that major changes will inevitably have to be implemented in the Turkish 
environmental policy to comply with EU requirements. Also, the anticipated long 
transition period (10-20 years or more perhaps) for Turkey to comply with the 
directives should allow some scope for the use of economic instruments at least 
during the transition period. For various reasons Turkey may not become an EU 
member at the end, and could then benefit from some cost savings from using 
economic instruments instead of using a command and control approach only. 
There are discussions in some countries regarding potential amendments of the 
IPPC Directive, which may lead to more flexibility in the implementation of the 
Directive. Therefore Turkey should in our view consider the use of economic 
instruments in the forthcoming process towards EU accession.  

Using voluntary agreements as a supplement to emission permits to achieve cost 
savings through the emission reduction process could also be an option. However, 
the system would then likely have to be designed almost as an emissions trading 
scheme, involving side payments to those installations with the lowest abatement 
costs to spur their early investments. We therefore think that the effects on cost 
savings would be largest if an emission trading system is implemented.     

A pilot emission trading system  

We propose that a pilot emission trading system for SO2, NOx and/or PM 
emissions from coal and lignite fired power plants in Turkey is considered in the 
EU accession process. The system would comprise some 17 power plants that are 
today owned by the Government, but in the forthcoming process of being 
privatized. A trading regime among these plants should be manageable given the 
current Turkish environmental policy shortcomings. The trading system should be 
developed in parallel with the privatization process, and could eventually be 
expanded to other sectors and pollutants later when experience with the trading 
regime is gained. 
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We envisage a so called "cap-and-trade" scheme, implying that the total emissions 
from the participating plants are capped. Then the permits are distributed among 
the plants, eventually for free if the authorities do not want to increase the plants’ 
costs and complicate the forthcoming privatization of the plants. Such a scheme 
would be in line with the EU Directives, which requires that emission permits are 
issued and that total emissions are capped. An emission tax would be more 
difficult to implement as a supplement to issuing emission permits, and is 
therefore not proposed 

The allocation of permits could for instance start from each plant’s emissions in 
one future year, and then be scaled down each year until the overall cap for the 
emissions are reached at the end of the transition period that will have to be 
negotiated with the EU. However, the challenge that all installations remaining in 
operation will have to comply with the BAT requirements in the IPPC Directive at 
the end of the transition period remains.  

Some permits could be set aside for new entrants if the total cap (decided through 
the NEC Directive) allows, but it is likely that new entrants would have to buy a 
substantial amount of their permits in the market. All installations would after 
each year have to submit to the authorities a number of permits according to their 
actual emissions that year. Unlimited banking (saving) of permits for future use 
should be allowed.  

Monitoring and enforcement would be a challenge  

All coal and lignite fired power plants that should stay in operation would have to 
install continuous monitoring of several pollutants (SO2, NOx and/or PM among 
those) in the future to comply with the LCP Directive. However, emission trading 
could start before this equipment is installed, based on some (high) emission 
coefficient as in the Swedish NOx tax. Thus, plants with relatively low emissions 
who install monitoring devises will profit from it, which should speed up 
monitoring installments. 

Inspection and enforcement would likely be one of the most challenging parts of 
the system, given Turkey’s limited experience with this. A learning by doing 
approach based on frequent, unannounced inspection visits etc. would have to be 
applied, once the rules are established. A combination of a fine for non-
compliance and a mandatory over-achievement in the next year to compensate for 
the increased emissions could be implemented.  

Emission trading should be based in a law  

To provide the basic security for the market participants to engage in emission 
trading activities, the trading regime should be established through a law. The law 
and the trading rules should be quite simple. Turkey would need help to draft the 
law and develop the detailed trading rules.    

Emission trading should gradually develop over time from this outset, similarly to 
what has happened in other countries. The forthcoming privatization of the power 
plants might bring in foreign owners with experience from emission trading form 
the EU emission trading system for CO2 (EU ETS) and other, local trading 
schemes, which could give trading in Turkey a boost.   
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A considerable capacity building is necessary 

Since there is relatively limited knowledge in Turkey about the EU environmental 
policy and Directives in general and about emission trading in particular, a 
comprehensive capacity building program is necessary for Turkey to successfully 
implement the EU acquis and emissions trading. This should comprise all 
involved civil servants and affected staff in the installations covered by the trading 
regime. Help from abroad in capacity building would be needed. Some marketing 
efforts at the start up of the trading regime should also be considered.   

All directives should be jointly considered in the coming negotiations with the EU 
In the negotiation process about how and when to fulfill the various EU Directive 
requirements Turkey should ensure that all requirements comply with all the 
Directives. Especially, one should ensure that the sum of the emission limit values 
for each installation set under the LCP Directive does not exceed the national 
emission ceiling decided under the NEC Directive. The NEC emission ceiling 
should ensure sufficient room for new entrants and expansion of existing plants. 
Furthermore, a sufficient transition period for existing plants to comply with the 
Directives should be ensured. These considerations should of course also take into 
account the environment, considering the costs and benefits of enhanced emission 
reductions.    
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1 Introduction  
This report is aiming at providing the Government of Turkey with sound 
recommendations on appropriate priority policy mixes for the effective and 
efficient implementation of EU requirements on industrial pollution control, for 
large enterprises that fall under the Integrated Pollution Prevention Control (IPPC) 
Directive, the Large Combustion Plant (LCP) Directive and the Emissions Ceiling 
Directive (called "the Directives" in this report) with a particular focus on lignite-
fired thermal power plants.    

The consultancy is part of an economic and sector work (ESW) entitled 
“Industrial Pollution Control in the Context of EU Accession in Turkey”. The 
objective of the ESW is to identify key policy tools for integration in the 
Government of Turkey’s strategic action plan for effective and efficient 
management of industrial pollution control in line with the EU environmental 
acquis requirements. The ESW will aim to help Turkey prepare for strategic 
application of a smart policy mix, including economic instruments as 
appropriate, to reduce overall costs of compliance with certain pieces of EU 
environmental acquis. Other parts of the ESW are a case study on slaughterhouses 
as a representative for Small and Medium Enterprises (SME) and a consultancy 
focusing on environmental liability issues arising during the privatization of the 
lignite-fueled thermal power plants.    

The report is based on a literature review of various studies on relevant subjects 
for the project work and several meetings and interviews with key stakeholders in 
Turkey. The results from the report have been presented at three workshops in 
Ankara. Chapter two of the report goes through the requirements of the 
Directives,. In chapter 3 the properties of economic instruments are discussed. 
The existing Turkish environmental policy towards air emissions from large 
installations is described and assessed in chapter 4, and attempts to follow up the 
Directives are presented. In chapter 5 the various policy options are reviewed, and 
the recommendations for a strategy for Turkey to comply with the Directives is 
presented. 

Annex I discusses the scope for the use of economic instruments to comply with 
the Directives, while Annex II presents experiences from some countries in the 
use of economic instruments. Annex III presents the abatement options to reduce 
air emissions for the power plants and their costs, and estimates of the potential 
cost savings from the use of economic instruments instead of a traditional 
command and control approach are presented. This part is based on calculations 
on the MOSES model carried out by Mr. Jochem Jantzen at the Institute for 

 6 



- ECON Analysis - 
Environmental Policy Instruments Towards Lignite-fired Power Plants in Turkey  

Applied Environmental Economics (TME). In Annex IV it is shown how an 
emission trading system for SO2, NOx and PM could be designed.  

Ms. Sema Alpan-Atamer has provided invaluable help with data collection, 
meeting appointments, translation and advice on several issues during the project 
work.           
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2 The EU Directives and 
scope for use of economic 
instruments 

2.1 Overview of the Directives 
The Integrated Pollution Prevention and Control (IPPC) Directive  
The IPPC Directive (1996/61/EC) requires large installations to hold a permit 
containing emission limit values for the emissions of pollutants that are likely to 
be emitted in significant quantities. It requires the procedures for the issuing of 
these permits to be fully coordinated to guarantee an effective integrated 
approach. Annex III of the Directive gives an indicative list of the main polluting 
substances to be taken into account, among others sulfur dioxide (SO2) and other 
sulfur compounds, oxides of nitrogen and other nitrogen compounds (NOx), 
volatile organic compounds (VOC) and dust (PM).  

Article 3(1) requires that Member States shall (inter alia) take the necessary 
measures to ensure that installations are operated in such a way that all the 
appropriate preventative measures are taken against pollution, in particular 
through application of the best available techniques (BAT), and no significant 
pollution is caused. According to FIELD and IEEP (2002) the application of BAT 
is not the objective of the Directive, but a means to achieve the fundamental 
environmental protection objective described above. However, the application of 
BAT is a clear legal obligation on Member States. FIELD and IEEP (2002) 
emphasizes that even if it could be shown that other mechanisms (such as 
emissions trading) could achieve a higher level of ‘protection of the environment 
as a whole’, these would not affect the obligation to apply BAT.  

Article 9(3) sets out the conditions of the permit. It requires the permit to include 
emission limit values (ELVs) for the pollutants that are to be regulated. Where 
appropriate, it allows ELVs to be supplemented or replaced by equivalent 
parameters or technical measures. Article 9(4) requires that the ELVs are based on 
BAT without prescribing the use of any technique or specific technology, but 
taking into account the technical characteristics of the installation concerned, its 
location and the local environmental conditions.  

Article 9(8) allows Member States to include certain requirements for certain 
categories of installations in general binding rules (GBRs) instead of including 
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them in individual permit conditions, provided that an integrated approach and an 
equivalent high level of environmental protection as a whole are ensured. Thus, 
this provision allows individual permits to refer to emission limit values included 
in GBRs, rather than including these in the individual permits. According to 
FIELD and IEEP (2002) this option is particularly attractive when emission limit 
values can be set across sectors with relatively uniform installations, emission 
patterns and reduction options. The Directive requires stricter conditions than 
BAT if this is required by the local environmental quality standards.  

The Large Combustion Plant (LCP) Directive 
The LCP Directive (2001/80/EC) requires Member States to set absolute emission 
limit values for SO2, NOx and fine particle emissions (PM) from all existing and 
new large combustion plants with thermal input equal to or greater than 50 MW, 
installations which are also covered by the IPPC Directive. Existing plants should 
comply with these requirements by 2008. In addition, as of 2016 plants with a 
capacity of more than 500 MW will have to meet even stricter NOx emission limit 
values. The forerunner of the directive was in place in 1988. According to FIELD 
and IEEP (2002) the Directive can be seen as legislation setting ELVs as under 
Article 18 of the IPPC Directive. The LCP Directive does, however, in preamble 
(8) explicitly state that compliance with emission limit values under the LCP 
Directive is a necessary but not a sufficient condition for compliance with the 
requirements of the IPPC Directive regarding the use of BAT.  

Member states must either take appropriate measures to ensure that all permits for 
existing plants contain conditions that comply with the emission limit values for 
SO2, NOx and fine particles set in Annexes for new plants, or alternatively 
existing plants can be subject to a national reduction plan (Art. 4(6)). The aim is 
that the plan would lead to the same overall emission level that would have been 
achieved by applying the emission limit values individually to the existing plants 
in operation. In other words the national plan would allow some plants to exceed 
the limits provided that emissions from other plants are below them.  

Member States are allowed to set more stringent emission limit values and time 
limits for compliance, as well as include other pollutants and impose additional 
requirements etc. (Art. 4(5)).  

The National Emissions Ceilings (NEC) Directive 
The NEC Directive (2001/81/EC) sets a ‘national ceiling’ on the emissions of 
SO2, NOx, VOC and NH3 from each Member State. These national ceilings must 
be complied with by 2010 at the latest and must not be exceeded thereafter. The 
Directive leaves it largely to the Member States to decide which measures to take 
in order to comply. However, it explicitly states that it applies without prejudice 
to Community legislation regulating emissions from specific sources and in 
particular the provisions of the IPPC Directive relating to emission limit values 
and the use of BAT.  

The IPPC Directive is the obstacle against economic instruments 
FIELD and IEEP (2002) conclude that since the IPPC Directive requires all 
installations to base their operation on BAT, leaving no room for flexibility 
among operation, this directive is the major obstacle for the use of economic 
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instruments. The other directives offer sufficient flexibility to allow for the use of 
these instruments. The EU Commission and the EU Court of Justice have both 
been very reluctant to allow for the use of economic instruments to comply with 
the Directives. See Annex I for a broader discussion of this. 

However, there are discussions in some countries regarding potential amendments 
of the IPPC Directive, which may lead to more flexibility in the implementation 
of the Directive in the future.   
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3 What are economic 
instruments?  

3.1 Overview of policy instruments 
Environmental policy instruments towards air emissions from industry could be 
divided into 3 main categories: 

• Command and control instruments: these could either be individual 
emission permits, where emission limits for each plant are decided for 
instance based on considerations of damages from the emissions and costs 
of reducing them; or general standards related to emission concentrations 
etc. that all plants should fulfill.  

• Economic or market based instruments: the two main categories are 
emission taxes, either directly on emissions or on some production input 
directly related to the emissions; or emission permit trading, where 
companies can trade emission permits among each other depending on cost 
of compliance of each unit. Subsidies for investments and/or technology 
development etc. in equipment to reduce emissions are a third option that 
will not be considered here. Furthermore, emission charges imposed to raise 
revenue for some services or to finance abatement measures and non-
compliance fees imposed when installations do not meet their emission 
permit requirements are examples of instruments that will not be considered 
in this report, except for references to experiences from some countries.        

• Voluntary approaches: these could range from agreements between one or 
several companies and the authorities on emissions reductions, to 
information campaign and awareness-raising among companies of the 
importance of reducing emissions.   

Traditionally, command and control instruments have been most widely used in 
Europe towards emissions from industry. The fact that the Directives are based on 
issuing emission permits reflects this. However, over the years the use of 
economic instruments has increased (EEA, 2006), and combinations of the 
various policy instruments have become more common in practice. For instance is 
command and control instruments often accompanied by penalties for non-
compliance in the form of taxes on emissions beyond the permits. Individual 
emission permits could be used as a basis for allocation of tradable permits among 
plants. Emissions trading can be used as part of a voluntary approach to distribute 
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voluntary emission cuts among plants. Experiences with such combinations are 
considered in chapter 4.  

One of the reasons for the increased use of economic instruments has been the 
rigidity of the command and control instruments. Emission permits often do not 
only establish some emission limits for the installations, but also tend to specify 
very detailed requirements for which technology to apply, fuel use and other 
internal issues for the installations, leaving little or no choices for the companies. 
Furthermore, they tend to increase overall cost of compliance to achieve 
emissions goals compared to the use of flexible mechanisms like economic 
instruments.  

In reality, the distinction between economic instruments and direct regulations are 
often less sharp than they seem (EEA, 2006). Regulators often have an eye for the 
characteristics of individual firms, and thus take into account differences in 
abatement costs to some extent. In our view direct regulations works reasonably 
well when they address local pollution problems caused by one or a few 
installations, where abatement measures can be tailored for the installation based 
on cost benefit considerations. Furthermore, any system of economic instruments 
usually requires appropriate legislative or regulatory backing.  

3.2 Evaluation criteria for environmental 
policy instruments 

OECD (1997) lists the following criteria by which environmental policy 
instruments should be evaluated: 

• Environmental effectiveness: the extent to which the policy instrument 
meets its intended objective, for instance overall emission levels.   

• Economic efficiency: the extent to which the policy instrument can achieve 
its objective at minimum cost. For a given level of emissions or resource use 
a policy is economically efficient if it results in minimum compliance costs 
across all affected emission sources. 

• Dynamic effects: the extent to which the policy generates incentives for 
optimal rates and direction of technical innovation, as well as increased 
diffusion of such innovations and temporal efficiency in investment 
patterns.  

• Administration costs: the cost to public authorities (and companies, we 
would like to add) for the managements of the policy regime. This include 
monitoring and enforcement costs, as well as the costs of initially 
implementing the policy 

• Public finance: since some policy instruments generate government revenue 
(i.e. taxes and auctioned emission permits), and others necessitates public 
expenditures (i.e. environmentally motivated subsidies) it is important to 
assess impacts upon public finance 

• Wider economic effects (i.e. distribution and competitiveness): while not the 
explicit objective of any environmental policy measure, given their 
importance in public policy in general, such impacts can be of sufficient 
importance to warrant explicit consideration 
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• Soft effects (i.e. managerial change): while exceedingly difficult to quantify, 
different instruments can have very different implications for public 
attitudes, bureaucratic culture and behavioral responses with respect to the 
mitigation of environmental damages.   

The first two criteria are the principal ones, by which any environmental policy 
instrument should be assessed. Some of the other criteria could be important 
under some circumstances, and some of them could be said to be incorporated into 
the criterion of economic efficiency.  

We will use these criteria in the assessment of which environmental policy mix 
that might be the best to pursue in Turkey towards large combustion plants and 
similar emission sources to comply with the EU Directives.      

3.3 How do economic instruments work in 
practice?  

Leave it to the companies to find solutions  
An emission tax or an emission permit trading system put a price on emissions 
that the installations must pay to be allowed to emit another unit into the 
environment. The theory of economic instruments is based on the assumption that 
firms maximize profit. Under this condition, firms will reduce emissions to the 
level where it is just as expensive to pay the tax or buy another emission permit as 
to reduce the emissions with another unit. This leads to emission reductions in 
installations where the abatement costs are lowest, instead of all plants reducing 
their emissions with the same percentage or amount. Thus, market based 
instruments have the potential to reduce total compliance costs when reducing 
overall emissions to a pre-defined goal.  

Figure 3.1 The use of economic instruments: an example. 

 
Source: ECON 
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Figure 3.1 shows two polluters; plant one has rather high costs of reducing 
emissions (C1) while plant two has lower costs (C2). For both plants abatement 
costs are an increasing function of the amount of emissions reduced, which is 
usually the case. When the environmental authorities decide that both plants 
should reduce emissions by the same amount (E0), we see that costs for plant 1 
(C01) are significantly higher that for plant two (C02). If the authorities instead 
imposes an emission tax (C*) or an emissions trading system so that total 
emissions are the same as under the command and control regime, it is profitable 
for plant one to reduce emissions only up to the point where cost=C*, which give 
an emissions reduction of E1 from this plant. For plant two on the other hand, it 
now becomes profitable to increase emissions reductions from E0 to E2.  

Going from command and control to the use of economic instruments reduced the 
abatement costs for plant 1 with the green area under the cost curve C1. However, 
the abatement costs for plant two increases with the blue area under the curve C2. 
Since the green area is larger than the blue area, there is a net cost saving from 
using economic instruments instead of a command and control approach.  

Companies may behave differently in practice     
There may be several reasons why companies do not act like this in practice. The 
firm’s managers may prefer to direct their attention to other activities than 
reducing emissions, and thus choose to pay the emission tax or buy emission 
permits rather than explore cheap emission reduction alternatives. Furthermore, 
some companies (for instance public utilities) may have ‘soft’ budget conditions, 
implying that their budget deficits would generally be covered by the government 
and/or they are not maximizing profit and can fully pass on increased 
expenditures to their customers’ bill because of no or limited competition in the 
market. Under such circumstances economic instruments may not work properly. 

An underlying assumption for the cost savings by using economic instruments is 
that there are different abatement costs among installations. If abatement costs are 
more or less equal among plants, or the environmental authorities know the cost 
curves of the plants and adjust the reduction requirements accordingly, the 
potential cost savings would be low. However, in our experience there will always 
be some differences in abatement costs between installations due to different age, 
size of the plant, economies of scale etc., implying that there are potential cost 
savings to be explored. Furthermore, the authorities do not have full knowledge of 
the various cost curves, especially if the number of plants to be regulated is 
substantial.   

Another underlying assumption is that there are no environmental ‘hot spots’, i.e. 
areas with high concentrations of pollutants and/or are particularly vulnerable 
because of high population concentrations etc. To protect the local environment 
some regulations to avoid hot spots may be necessary, for instance to avoid 
installations in an area buying too many emission permits resulting in too high 
local concentrations.      

An advantage by using economic instruments is that they induce technological 
innovation and thus emissions reductions in the long run. Traditional command 
and control instruments do not spur emission reductions beyond the limits set in 
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the permits. Furthermore, economic instruments could generate revenue that can 
be used for public purposes, including reducing other taxes like payroll taxes. 

An often used argument against economic instruments is that they increase the 
costs of companies, and thus reduce their (international) competitiveness. 
Whether that is a disadvantage from the point of view of economic efficiency is 
maybe debatable, but in any case it is a political disadvantage. It can be avoided 
by redistributing the proceeds from the tax or the purchase of emission permits 
according to some predefined rules not violating the incentives of the companies 
to reduce emission. This has been done in the Swedish NOx tax system (see 
below). For emissions trading there is also the option of allocating all or some of 
the permits free of charge (so called grandfathering), which most existing 
emission trading systems have done. Thus, cost considerations should not violate 
the use of market based policy instruments.  

EEA (2006) concludes that companies in general seem to favor emission trading 
systems over taxation when some economic instruments have do be implemented, 
or when the system provides rebate elements. One reason for this may be that 
grandfathered emissions trading may provide windfall profits for most companies, 
which is an experience so far from the EU ETS system.  

Monitoring and enforcement are crucial 
For taxes directly on emissions or emission permits based on actual emissions, 
monitoring and enforcement are crucial for the instruments to work properly. In 
principle, monitoring and enforcement requirements should be the same also 
when using command and control instruments. However, when monetary 
transactions are involved, accurate monitoring and enforcement become even 
more important, in order to avoid disputes between companies and the authorities 
about the basis for the often huge payments involved.  

Besides, it is not always necessary to monitor emissions under a command and 
control regime that mandates technology or emission rate limits (Ellerman, 2002). 
All that is necessary is to ensure, usually by periodic inspection, that the required 
equipment is installed and operating properly or that the fuel burned is of the 
special quality. The obvious problem is then to ensure that the equipment is 
operating between visits. However, where measurement is difficult and expensive, 
there is no alternative to these less efficient but usually effective measures.      

Emissions could either be monitored continuously where samples are taken 
automatically, or by occasional, random sampling. Continuous monitoring is an 
advantage from a taxation and emission trading point of view. However, all 
monitoring are more or less inaccurate, especially when the concentrations of the 
pollutant in the flue gas are low and also when there are large variations in 
emissions over time. Besides, monitoring is costly, and is relatively more costly 
for installations with low emissions. Thus, finding ways of reducing monitoring 
costs is essential, for instance by basing the policy instruments on some proxy 
variable either connected to the use of input in the production, some average 
emissions from that kind of installation, with monitoring a voluntary side-option 
for the companies.    
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Another distinctive informational requirement of a tradable permits system 
concerns the accounting for allowances. Since the allowances submitted for 
compliance may not be the same as those issued initially to a particular source, 
some means must exist to track permits from the time they are issued until the 
time they are withdrawn from the system for compliance, and to ensure that 
permits are not used twice. Thus, there is a need for a registry to maintain a record 
of all allowances issued, transferred and submitted for compliance. This could be 
electronically based, and need not be complicated.       

Control and enforcement are also crucial parts of a market based system. 
Violating the rules of the system will have to be punished, and penalties of 2-3 
times the tax rate or permit price are common in many systems. Also, the 
probability of being discovered is crucial, and systems to ensure this and to 
control the performance of the system are important.   

Emissions trading an emerging instrument in Europe 
Emissions trading systems for SO2 (and NOx) have been in use in the US for 
several years.  Evidence from the use of these systems shows strong potential for 
environmental effectiveness and economic efficiency (EEA, 2006). Experiences 
with such systems in Europe is limited, but new systems like the EU ETS system 
for CO2 and the Dutch NOx system will provide valuable experience with this 
policy instrument also in Europe.   

Emissions trading systems can be either cap-and-trade or baseline-and-credit 
systems (EEA, 2006). In the cap-and-trade form each installation receives (or 
buys) emission permits at the start of the system, and must prove each year that 
actual emissions have not exceeded permits, or that additional permits to cover the 
emissions have been bought. Any surplus permits resulting from abatement 
measures, reduced production etc. can be sold, or they can often be saved 
(banked) to be used by the company in later years if this is allowed. Thus, there is 
an absolute quantity of allowable total emissions (cap). The EU ETS emissions 
trading system for CO2 emissions is of this kind. 

In the baseline-and-credit (also called rate-based) form, emission permits are 
defined relative to some business parameter, such as energy generation or 
consumption. The series of allowable emissions for relevant years form a baseline 
that depends on the performance of the economic subject. Emitting less than the 
baseline for a certain year delivers credits that can be sold to those who do not 
manage to keep their baseline level. There is no absolute emission cap in a 
baseline-and-credit system, but allowable emissions expand and shrink with 
economic activity.  

Once the baseline allocations have been established, the cap-and-trade system is 
administratively easier than the baseline-and-credit system, for which the amount 
of permits to be issued must be calculated each year. Moreover, the baseline-and-
credit system can be environmentally ineffective if economic expansion is greater 
than expected. However, the baseline-and-credit system favours the companies 
that have taken early action to reduce emissions, since these companies 
automatically need to acquire less permits because they have reduced their 
emissions. Most cap and trade systems that distribute permits for free tend to 
favour companies that have delayed their reduction measures when the 
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distribution is based on historic emissions. The performance standard approach 
does not require an initial allocation of emission permits to individual facilities. 
Allowances are automatically determined by the multiplication of the performance 
standard rate for a particular year with the total fuel input or product output of the 
facility. As a result there is no need to trace each permit individually, but rather to 
ensure that at any time a transfer is taking place in that each number of permit 
bought is “covered” or counterbalanced by an equal number of allowances sold.   

When policy targets for total emissions in tons/year have been formulated, the 
cap-and-trade system is the preferable option in our view. If the regulations are in 
the form of emissions standards for the installations, with no overall cap, the 
baseline-and- credit system could be preferable. To fulfil the Emissions Ceiling 
Directive Turkey will have to establish a cap for total emissions of the substances 
in question, implying that a cap-and-trade system would be the one to pursue if 
one chooses to use emissions trading as the preferred policy instrument.  

As far as we know, in all countries where emission trading is used the initial 
permits are given away for free (grandfathered), based on some historic 
emissions. For instance in the EU ETS, at least 95 percent of the initial allowances 
are distributed for free, and the remaining share is auctioned. The reason for this is 
that politicians do not want to increase the economic burdens of the participating 
companies.  

The way permits are initially distributed do not affect the cost efficiency of the 
system as long as companies cannot influence the number of their own gratis 
allocations of permits. As long as there is a functioning market, the permits will 
end up where they are most cost effectively used (EEA, 2006). However, if the 
market consists of rather few (large) companies that could execute market power, 
the permits might not be distributed effectively. Thus, the shape of the market 
should be closely investigated before emissions trading is introduced. However, 
one should also bear in mind that administrative costs could be high if many small 
sources are included in the system. Grandfathering processes would also increase 
administrative costs compared to initial auctioning of the permits.    

Those who have surplus permits can store them for later use (banking) if this is 
permitted. This is allowed in the first phase of the EU ETS. Those who have a 
shortage of permits can, if permitted, borrow some from a future year to fulfil the 
requirements of the current year. The EU ETS provides a limited borrowing 
option, in that permits for the current year are provided by the end of February, 
whereas commitments for the previous year must be demonstrated by the end of 
April (EEA, 2006). 

Banking and borrowing add flexibility to the system, for example to dampen price 
effects as the result of sudden peaks in the demand or supply of permits. However, 
one should in our view not allow borrowing too many permits from future years, 
since this could put pressure on the system in later periods and complicate 
compliance.  

Monitoring and registration of permits will have to be done by some authority that 
issues permits and checks the sufficiency of permits surrendered by the 
installations. Eventually, the current transactions could be registered in a central 
registry. The basis for monitoring and enforcement would be the registered 
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permits, which could be checked against monitoring of emissions or fuel use if the 
trading regime is based on this.  
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4 Turkish environmental 
policy instruments and 
implementation of EU 
Directives 

In this chapter we briefly present the main institutions responsible for the air 
pollution policy, and the existing Turkish permit system towards air emissions 
from power plants and other large emitters. Finally we go through the attempts so 
far to implement the EU Directives.   

4.1 Public Stakeholders      
The Ministry of Environment and Forestry (MoEF) is the responsible ministry for 
the transposition of EU environmental legislation (Envest, 2005a). Other 
important stakeholders regarding the existing air quality policy and the eventual 
use of economic instruments in the follow-up process would be:  

• The Ministry of Energy and Natural Resources (MoENR), responsible for 
setting the policies and the key objectives for the entire energy sector, 
including objectives for the environmentally sustainable use of energy.     

• The State Planning Organization (SPO), which is a body under the Prime 
Minister, responsible for long term (inclusive energy and environment) 
planning and the development plans. SPO is also responsible for distribution 
of public investment funds etc. It prepares national development plans, 
medium term strategic plans and annual investment programs. Turkey has 
very recently issued its 9th Five Year Development Plan (2007-2013). SPO 
also prepares sector plans with due emphasis on macro-environmental 
policy issues, and approves projects requiring large amounts of financing, 
(over USD 5 million) or foreign loans.  The SPO also has the responsibility 
for ensuring the necessary coordination for the preparation and realization 
of yearly investment programs with direct implications for local 
governments. 

• The Power Generation Company (EUAS), today a state owned company 
responsible for operating the majority of the lignite fired power plants in 
Turkey.  
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• The Energy Market Regulating Authority, responsible for supervision of the 
electricity market, regulating tariffs, costs, quality of services etc. 

• The Privatization Administration under the Prime Minister, responsible for 
the upcoming sales of power plants, and currently responsible for the 
operation of some plants. 

• Ministry of Finance, responsible for taxation, including setting tax rates, 
administration of fines and collecting the revenue. 

• Treasury Under-secretariat, under the Prime Ministry, has an important 
function relating to the funding of environmental projects through its access 
to international funds and loans, and acts as guarantor for such projects. 

• The Ministry of Health (MoH), undertakes certain monitoring duties on air 
quality  

Although MoEF is said to be the leading organization for developing 
environmental policy in Turkey, it is generally the SPO that recommends 
environmental policies through the Development Plans. The policies in these 
plans are considered in the annual plans and annual investment plans of public 
organizations.  A considerable part of the duties of MoEF overlaps or is shared 
with the duties of other Ministries and organizations.     

4.2 Existing permitting arrangements 
Overview 
The MoEF has the overall responsibility for implementing environmental 
legislation in all sorts of industrial activities (Envest, 2005b). The MoEF issues 
emission permits to large-scale installations (including large combustion plants) 
and some heavily polluting industries. The MoH issues different types of permits 
of importance to pollution. Local governors issue emission permits to small-scale 
and low-risk installations. MoEF is responsible for permitting and inspection at 
the local level with their local bodies. The responsibility for the overall 
monitoring regarding the various environmental management activities lies 
mainly with the provincial directorates of MoEF. (See below). The existing permit 
system consists of the following parts: 

• Environmental Impact Assessment Approval 

• Emission Pre-permit (for the planning phase) and Emission Permit (for the 
operation phase) for air emissions 

• Discharge permit for water emissions 

• License for opening and operating a workplace  

The Emission Pre-permit and Emission Permit for air emissions are defined under 
the By-law on Industrial Air Pollution Control published in Official Gazette on 
22. July 2006. The pre-permits are linked with the Environmental Impact 
Assessment decisions. The permits are issued by MoEF or governorships 
depending on the type and capacity of the installation. Thermal power plants with 
the capacity of 50 MW or more are subject to get emission permits from the 
MoEF. When the capacity is less than 50 MW but more than 2 MW the plant 
should get a permit from the governorship of the province upon consent of the 
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Local Environmental Board. Governorships are entitled not to issue permits if the 
plant is within a hot spot in terms of air pollution. The permits regulate 
concentrations of the pollutants in the flue gas with respect to the flow rate of the 
emissions, there are currently no regulations of total annual emissions (tons/year) 
or similar. The emission concentration limits for the pollutants in the flue gas are 
specified for LCPs for now and after 2010 in the By-law on the Control of Air 
Pollution by Industrial Plants. 

Assessment  
According to Relicovschi et. al. (2004) effective permitting structures still need to 
be established in Turkey. The permitting process is complex and several agencies 
are involved. A lot of preliminary and short term permits are issued, but these 
issuances do not seem to be based on any comprehensive assessments of the 
damages from the emissions. Any prioritization of environmental concerns is 
absent. Final permit to operate is issued by MoEF. The existing legislation often 
allow plants to operate without permits, and implies a huge number of permits 
related to the same media at different stages. The huge number of permits causes 
duplications, overlapping and lack of clarity in the implementation process. The 
By-law on Licensing for Opening and Operating a Workplace has been recently 
(July, 2005) issued to overcome this complications and integrate some permits; 
however it does not substitute the environmental permits; and the industrial 
enterprises are still subject to receiving environmental permits from the MoEF. A 
high proportion of the existing permits are said to contain legal flaws, and ERM 
(2006) reveals that not all power plants have air emission permits. According to 
ECA (2002) one of the most important problems is that many establishments 
operate illegally with only a temporary license or permit. The key weaknesses 
with the current system are (Relicovschi et.al., 2004): 

• Lack of competence/capacity in enforcing agencies  

• Lack of transparency in the overall permitting process could facilitate short 
cuts and bribing 

• Confusion about roles and responsibilities 

According to ERM (2006) the whole body of environmental regulations 
applicable is not always familiar to the responsible persons in the power plants. 
Relicovschi et.al. (2004) recommend that the whole permitting process is 
overhauled and greatly simplified.   

According to EEA (2006) Turkey has no experience from using environmental 
taxes, except for some taxes on transport fuels and car sales etc.  

Monitoring 
Both the office of the governor (on behalf of MoEF) and the municipalities are 
responsible for monitoring of the installations, and there is a lack of effectiveness 
in the institutional structures (Relicovschi et.al., 2004). The monitoring flaws are 
due to gaps in the relevant legislation, lack of relevant skilled and qualified 
personnel, lack of necessary equipment and financial resources, as well as 
insufficient information flow among the institutions dealing with similar subjects. 
For several power plants reliable data for air emissions are not available.  
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There are laboratories in several universities and research institutions with modern 
equipment, and some of these are accredited. Some private laboratories also exist. 
However, the overall standard of the laboratory facilities are not at a level 
required for the implementation of the EU Directives. Monitoring of air quality 
for the entire country is under the responsibility of MoEF through some of the 
subordinate bodies.  

The State Statistical Institute publishes environmental data on an annual basis. 
However, the data published are very limited and their reliability is questionable 
(Relicovschi et.al., 2004).  

By-law on the Control of Air Pollution by Industrial Plants of 22. July 2006 
specifies the cases which are subject to continuous self-monitoring. However, 
self-monitoring is not common practice in Turkey. In the power sector it is said 
that most plants which have installed Flue Gas Desulfurisation (FGD) also have 
installed some kind of continuous monitoring of pollutant concentrations in the 
flue gas. However, these seem to be operated poorly if at all.      

Inspection and enforcement  
According to Relicovschi et.al. (2004) inspection and enforcement are the weakest 
parts of the whole permitting system. Several units are involved in the process, 
and together with lack of transparency this is the main reason for most of the 
widespread non-compliance of the plants. There is no systematic/organized 
coordination of control of the monitoring data used for inspections. There are, 
however, unannounced as well as pre-notified inspections, especially in plants in 
large cities. The frequencies and methods of the inspections are not adequate.   

The inspectors can levy administrative penalties ranging from fines to closures of 
the facility for a certain period of time. Discouragement of sanctions have been 
considerably increased by rearranging the administrative fines for environmental 
non-compliance in the amended Law of the Environmental Law (No. 5491). 
Sources contacted during our fact finding mission suggested that fines are used 
and set high enough to discourage violation of regulations. However, according to 
ERM (2006) high and increasing demand for power is the main reason why power 
plants with poor performance are not shut down.  

Charges are imposed to cover expenses for inspection and enforcement activities 
(Relicovschi et.al., 2004). However, the revenue collection follows a rather 
cumbersome process and roles and responsibilities of different agencies are not 
clear. This causes the existence of a chaotic structure to take place and allows for 
private and public polluting entities to get a free ride. In effect the enterprises are 
not properly penalized and the revenues are not properly collected.   

According to ECA (2002) inspection should be strengthened with the MoEF’s 
recently introduced Inspection By-law that gives responsibility to plants to 
monitor and report emissions from their plants and to submit these reports to the 
MoEF. The Environmental Inspection Unit, which serves under the Monitoring 
and Inspection Department in the MoEF’s General Directorate of Environmental 
Management, has the primary responsibility for coordinating the planning and 
implementation of inspections. The six persons working in this unit take the 
responsibility of “chief inspectors” in the inspections. However, the 170 persons 
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working under the Directorate of Environmental management and having been 
trained as required participate in the inspections according to their fields of 
expertise. The inspection team under the coordination of the Environmental 
Inspection Unit prepares the inspection reports.  

Several power plants faces litigation (ERM, 2006). There are numerous examples  
where private persons, organizations or public institutions have sued the owners 
of power plants for damages, mostly on fruits and human health from air 
pollution. In most of the cases they have not been asked for compensation, but for 
a termination of operations. Many of these suits have been successful, but the 
state authorities have interfered to avoid plants being closed down.         

4.3 Attempts to implement the Directives  
The screening of the Turkish legislation in the light of the Turkish legislation in 
the light of Chapter 27 Environment of the negotiations of the EU acquis started 
in April 2006. The Government has not yet officially defined its positions and 
targets. The definition and implementation of standards derived from the 
Directives will eventually take decades (ERM, 2006).    

However, the preparation for transposition and implementation of some of the 
Directives has already started in Turkey. There is a Draft By-law on LCP and an 
Explanatory Draft By-law circulating. So far the NEC Directive has not been 
officially considered, but some discussions have started. There are also some 
ongoing projects on how to follow up the IPPC Directive is also said to have 
started.  

The Draft LCP By-law does not apply the “national emission reduction plan”-
approach allowed for in the LCP Directive, and it therefore does not open up for 
emission trading. The Draft follows rather closely the individual emission limit 
values in the LCP Directive, but appears somewhat stricter than the Directive in 
some regards. The proposed emission limit values (in mg/Nm3) for existing plants 
are marginally stricter when it comes to the threshold of a related thermal input. In 
the measurement and monitoring requirements the Draft By-law requires 
continuous measuring of concentrations of SO2, NOx, CO, dust and soot level 
from waste gases from each combustion plant if emission limit values are given. 
The LCP Directive only requires continuous measuring for plants with a rated 
thermal input > 100 MW, and discontinuous measurements at least every six 
months for the other plants. Furthermore, the LCP Directive gives emission limit 
values for SO2, NOx and dust only, while the Turkish LCP By-law also proposes 
emission limit values for CO, HCl and HF.  

Regarding the other requirements in the Draft LCP Directive By-law, it seems that 
they are more or less equal to the Directive. The sulfur content of the fuel which is 
introduced into the combustion plant facilities must be regularly monitored, and 
the competent authorities shall be informed of substantial changes in the type of 
fuel used or in the mode of operation of the plant. The operator shall among other 
things report annually for each plant to the competent authority the total annual 
emissions of SO2, NOx and dust (as TSP) and the total annual amount of energy 
input broken down on fuels etc.     
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A MATRA-funded project has tried to identify the first steps that must be carried 
out by MoEF in order to start the transposition and implementation of the IPPC 
Directive (Relicovschi et.al., 2004). Identifying the best option for the future 
appointment of the competent authority, the establishment of the permitting 
system (including the inspection and enforcement regime) and the liaison 
arrangements with other relevant authorities that will be part of the process are 
crucial in this project. Another MATRA-funded project has just started in order to 
establish an integrated permit system in Turkey. An emissions inventory of the 
enterprises, which are likely to be subject to IPPC regulation is supposed to be 
made by the project. 

The key principles of IPPC are not included in the current Turkish legislation 
(Relicovschi et.al., 2004). Only a few issues are inserted in the Environmental 
Law. The environmental ‘integrated permit’ in the sense of the IPPC Directive 
does not exist in Turkey today. Even if one takes into account the environmental 
media permits which include mainly emission permits (to air) and wastewater 
discharge permits, these are not in compliance with IPPC requirements. The 
existing permits are issued following an ‘end-of pipe’ approach, instead of taking 
into account the whole production process and the preventive measures and 
technological processes or a ‘life cycle approach’ in the considerations of the 
effects as in the IPPC Directive.  

The establishment of BAT for each installation, or more generally for industrial 
sectors will also have to be considered by the competent authority. BAT must be 
appropriate for the prevailing conditions at the site and take into account the likely 
costs and benefits as well as applying a precautionary and preventive approach. In 
connection with this, a decision must be taken on whether to adopt general rules 
for specified categories of installations as an alternative to individually 
determined permit conditions, i.e. if some installations should have stricter 
requirements than BAT because of local environmental conditions.  
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5 Assessment and 
recommendations 

In this chapter we summarize our findings regarding the status of the 
environmental policy towards air emissions from power plants in Turkey. Based 
on this and the experiences with the use of economic instruments in other 
countries and the calculations of potential benefits for Turkey presented in Annex 
II and III we present some ideas and recommendations on how Turkey could 
approach the negotiations with the EU and eventually pursue the use of economic 
instruments in the coming negotiations and follow up of the EU Directives on air 
emissions.    

5.1 The Turkish challenge 
In the previous chapters we have assessed the current Turkish policy towards air 
emissions from power plants, and considered the changes necessary to comply 
with the main EU Directives in this field. The current situation can be summarized 
as follows: 

• Inadequate procedures for granting emission permits to installations 

• Current emissions permit system is not in compliance with EU Directives 

• Very limited monitoring of emissions 

• Weak enforcement of requirements in emission permits 

• Fragmented and overlapping responsibilities for the permit system in the 
public sector  

• No experience from use of economic instruments in the environmental 
policy 

• Relatively limited knowledge about EU environmental policy and 
Directives  

This summary shows that a major overhaul of the Turkish emissions permitting 
system is needed to be able to comply with the EU Directives and other EU 
legislation. This will comprise the way the permits are designed and issued, as 
well as the way the policy design and implementation is organized and the 
administrative responsibility distributed among various central, regional and local 
bodies. Furthermore, the level of knowledge of modern environmental policy 
administration and EU environmental policy design and implementation in the 
responsible bodies needs to be strengthened.  
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On this background introducing economic instruments in Turkish environmental 
policy towards air emissions from large combustion plants seems to be a very 
challenging task, and could add another burden to a system that may seem 
burdened enough. Furthermore, the reluctance of the EU Commission to allow the 
use of economic instruments to comply with the directives could be another 
argument against the efforts to try out these instruments in Turkey at this point.  

On the other hand the time for considering an introduction of such instruments 
seems right, given that major changes will inevitably have to be implemented in 
the Turkish environmental policy to comply with EU requirements. Also, the 
potential long transition period (15-20 years or more perhaps) for Turkey to 
comply with the directives should allow some scope for the use of economic 
instruments at least during the transition period. For various reasons Turkey may 
not become an EU member at the end, and could then have made some cost 
savings from using economic instruments instead of a command and control 
approach only.  

One should also bear in mind potential future amendments of the directives opting 
for the use of such instruments, notably the discussions regarding potential 
amendments of the IPPC Directive in some countries. Furthermore, calculations 
presented in Annex III show considerable potential cost savings from the use of 
economic instruments for reducing NOx and to some extent also SO2 emissions. 
Therefore Turkey should consider the use of economic instruments at least for 
NOx emissions in the forthcoming process towards EU accession, even though 
this may be a very challenging task.  

5.2 Emissions permits must anyway be 
issued   

The IPPC Directive requires that emission permits are issued to each installation, 
and that among other things these permits include emission limit values (ELVs) 
for the regulated pollutants. Also the LCP Directive requires that absolute 
emission limit values are set for each plant for SO2, NOx and PM. Thus, to 
comply with the IPPC Directive individual emission permits limiting emissions 
would anyway have to be issued.  

This means that neither an emission trading system nor an emission tax are 
alternatives to issuing emission permits, they would both be supplements to the 
latter to eventually ensure some cost savings compared to issuing emission 
permits only.  

Since the present emission permits (if they exist) are quite different from the ones 
required by the EU Directives, Turkey will most likely have to issue new emission 
permits to all installations covered by the directives. These permits will have to 
contain new and stricter absolute emission limit values, how the emissions from 
the installations should be monitored and reported, what technologies the 
installations should apply etc. This would be a long and comprehensive process 
before all installations are granted new permits.  
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5.3 Emissions trading the most viable 
option        

For practical reasons we believe that some kind of emissions trading arrangement 
would stand the best chances of success. This is mainly because it is easier to 
supplement the issued emission permits by simply allowing them to be traded, and 
thus potentially achieve some cost reductions at least through the transition 
period. An emissions trading system capping total emission would thus ensure 
overall compliance with the NEC Directive. Furthermore, such a system could be 
rather easy to handle both for the authorities and power producers, once it is 
established. However, it will take long time and efforts for Turkey to establish the 
necessary parts of a trading system and ensure the necessary skills and training 
etc. for the people that will be involved in the various operations of the system.  

Emission permits will anyway be distributed free of charge when applying a 
command and control regime to ensure compliance with the EU Directives. This 
distribution could be a departure for emissions trading. Thus, there should be no 
cost increases for the plants from the introduction of emissions trading, since none 
of the emission permits will initially have to be bought.   

Furthermore, a scheme not requiring too much or too comprehensive monitoring 
from the start should be pursued. The lessons from the Swedish NOx tax (see 
Appendix II) could be utilized, and one could imagine a system where continuous 
monitoring is only an option, not a requirement. This should also fit well in a 
Turkish context, where there are very limited experiences with continuous (self) 
monitoring. However, some more experiences with monitoring or assessment of 
emissions are needed in Turkey before emissions trading could start.  

Connecting the policy regime to the fuel use does not seem to be a viable task. 
This is first and foremost an option for SO2 (and PM) emissions regulations, 
where registration of sulfur content in the lignite could be an alternative to 
emissions monitoring. As we understand it, the sulfur content in lignite varies 
considerably among various fuel sources or even within fuel from the same mine. 
Thus, there seems to be little to gain administratively from basing the emissions 
trading on the sulfur content of the fuel.  

5.4 An emission tax difficult to apply 
 An emission tax would in our view be difficult to apply together with individual 
emission permits. The tax would eventually have to come on top of a permit 
system, as a tax on actual emissions. Alternatively, one could perhaps start the 
transition period by issuing an emission tax, and in some later year issue the 
emission permits, but this seems rather cumbersome and would likely violate the 
whole system. Thus, an emission tax seems more suited to ensure cost effective 
emission reductions beyond the emission level requirements in the Directives, as it 
has been used in Sweden (see Appendix II). 
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5.5 Voluntary agreements should not be 
pursued 

Voluntary agreements is a policy option used in several countries, could this be an 
alternative for Turkey to the use of emission trading? It would eventually have to 
be used as a supplement to the emission permits, and could allow installation 
owners to negotiate among each other the order of implementing abatement 
investments according to the installations’ abatement costs. Thus, installations 
with the lowest abatement costs should start reducing their emissions, to be 
followed by the installations with the second lowest costs and so on until all 
installations comply with the Directives. This could be accompanied by side 
payments to those investing first, giving them some incentives to start. It is likely 
that the authorities would have to issue a compliance plan or similar, requiring 
increasing compliance with the Directives through the transition period until full 
compliance is achieved at the end.  

Voluntary agreements are in many ways a “soft” policy tool if they are not 
accompanied by some threats to ensure compliance or individual liabilities as in 
the Netherlands. It is not obvious that they would be able to achieve cost effective 
emission reductions in Turkey. The experiences from Norway may be 
encouraging in this respect, but the experiences from the Dutch covenants shows 
that companies tend to end up with equal emission reductions among installations 
to avoid competition distortions. However, the use of side payments between 
installations could avoid this. But then the system converges towards an emission 
trading scheme.   

We feel that emission trading stands a better chance of achieving cost effective 
emission reductions than voluntary agreements, since it would explicitly involve 
payments to those with the lowest abatement costs and thus giving them 
incentives to reduce their emissions. It would in our view be important for Turkey 
to achieve some experience with the use of emission trading, and therefore we 
propose an emission trading scheme to be tried out.       

5.6 A pilot trading scheme for the power 
sector 

Emissions from coal and lignite fired power plants could serve as a pilot trading 
scheme, and eventually be expanded to other sectors later when practical 
experience are gained with the regime. It could in many ways be practically easier 
to start with one pollutant and one sector like the lignite fired plants with a limited 
number of units (17 plants) that are relatively homogeneous. However, the more 
sectors with different abatement costs are included in the trading scheme, the 
greater are the total cost savings. The pilot could be applied either to SO2, NOx or 
PM emissions, or all of them.   

The forthcoming privatization of the installations may boost emissions trading. In 
the ongoing privatization of distribution networks most buyers have been power 
producers from other European countries. If this appears to be the case also in the 
privatization of the generation units this could facilitate emissions trading. Then 
the new owners would have valuable insights and experience from emissions 
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trading in the EU ETS and perhaps also other, local trading schemes, which could 
boost Turkish emissions trading also. 

Including new sectors later would influence the rules of the game, and could 
affect the behavior of the existing participants. If for instance companies within 
the trading scheme believe that new sectors with low cost abatement options will 
be included in the trading scheme, they may postpone their own abatement 
investments. This would be fine if the expectations are true, if not it could 
unnecessarily halt cost effective abatement investments that should be carried out 
to ensure that total emissions stay within the overall cap. Therefore, as many 
sectors as possible should ideally be included in the trading regime from the start.  

How many sectors to include is a trade-off between the wishes of maximum cost 
savings and practical considerations. Given the many challenges in the Turkish 
environmental policy today, we recommend that one starts with the coal and 
lignite fired power plants and a pilot emissions trading scheme. We feel strongly 
that limiting the emissions trading to some few installations, at least to start with, 
is the only viable approach for Turkey. 

5.7 A power sector strategy 
Emissions trading should facilitate the privatization process 
An important issue is how emissions trading could facilitate or impede the 
forthcoming privatization of the Turkish power plants. All the seventeen lignite 
fired plants are today owned by EUAS, a wholly state owned company. Turkey is 
currently in the process of privatizing its power distribution companies, this 
process has been somewhat delayed. The process for preparing the power 
generating plants for privatization has also started. A strategy paper for this 
privatization has been developed, but no detailed work plan is yet available. 
However, the intention is to bundle together 6 portfolios of 5-7 plants each, 
including all thermal plants, small hydro plants and cogeneration facilities in a 
mixture. Then these portfolios will be established as individual companies and 
offered in the market during the period 2007-2009. Judging from the privatization 
process of the distribution network companies, delays should be expected.  

In our view the most important aspect related to emissions trading and 
privatization is minimizing uncertainty about future environmental policies and 
costs for the installations. Uncertainties about future environmental liabilities 
could severely hamper the privatization process, and lead to a lower sales price 
and eventually no sales at all if the uncertainty is large enough. Thus, clarifying 
all future environmental liabilities to the greatest extent possible is essential. 

Thus, information about the transition period to comply with the various EU 
Directives and potential economic and other contributions from the Turkish 
authorities should ideally be clarified before the sales process starts. Also the 
potential for emissions trading should be clarified, as should the rules for this 
trading. Judged from the present timeframe for the privatization process it should 
be possible to clarify most of this before the tendering process starts.  

However, it is perhaps not that crucial for the buyers to know all details about the 
permit trading scheme in advance. They will know that they one day most likely 
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will have to comply with the EU Directives, and the prospects of emissions 
trading could lead to reduced compliance costs compared to full compliance in all 
installations. From the buyers' point of view the potential introduction of 
emissions trading should thus be an uncertainty with only a potential positive or 
“neutral” outcome, as long as there are no obligations to buy permits or other 
issues contributing to raise operational costs.  

Since both the negotiations with the EU on the implementation of the EU 
Directives and the privatization process will likely take several years, it should be 
possible to develop them in parallel. This would greatly reduce the uncertainty for 
the potential buyers, and also allow the authorities to consider whether there are 
still scope for emissions trading in the power sector, or if eventually other sectors 
could be better suited for a pilot.      

Short term actions are necessary 
Ideally, no investments should in our view be made by the EUAS before the 
plants are privatized. Since the necessary actions to improve the plants operation 
and among other things comply with the IPPC Directive could involve total 
restructuring of some plants, closing down of some and just installing some 
cleaning devises on others, it should be left to the new owners to decide what to 
do with each plant. The new owners may have different views on this than the 
EUAS and the Government, and one therefore risks wasting substantial amounts 
of investments in plants that are either closed down by the new owners or 
considered inappropriate by them because they have other ideas about how to 
reshape the plants.  

However, since both the privatization process and the EU negotiations may take 
time, some short and medium term actions may be necessary. Several power 
plants are today in a bad technical shape, and some cause huge emissions. Thus, 
some improvements would likely have to be done before the plants are privatized, 
in order to obtain power supply and reduce pollution problems. Such 
considerations have started for several plants, among other reasons to end 
litigation processes towards the plants on their pollution of the local environment.   

The Government and eventually also EUAS, if it operates as a profit maximizing 
company with “hard” budget restrictions, should be able to carry out such 
investments in a cost effective way without using any policy instruments like 
emissions trading. In fact, there is no use for emissions trading when there is only 
one company in the sector, which implies that using the lignite power plants as a 
pilot for emissions trading is depending on their privatization. However, if 
substantial investments are to be carried out in several plats before privatization, it 
may be considered necessary to give each plant some incentives for cost 
efficiency. This could eventually be done in the form of creating an internal 
emissions bubble (ceiling) for the EUAS plants, and organize some internal 
emissions trading or side-payments among the plants. This could then eventually 
be developed into a more sophisticated emission trading scheme after 
privatization, and later expanded to other sectors.        

.      
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5.8 Elements to a strategy for the EU 
negotiations 

Enough time for compliance is essential 
A sufficient transition period to comply with the directives should be ensured. The 
cost calculations in chapter 6 show that the compliance costs could be substantial, 
even if economic instruments are applied. Thus, ensuring time to implement the 
necessary investments would be crucial. But environmental considerations must 
also be taken into account, comparing the costs and benefits of enhanced 
emissions reductions.  

Existing installations in the EU 15 countries were given 8 years to achieve full 
compliance with the IPPC Directive, from 30. October 1999 till 30. October 2007 
(EU Commission, 2005). The ten Member States that joined the EU on 1. May 
2004 were required to transpose the Directive into national legislation upon 
accession. Four countries, Latvia, Poland, Slovakia and Slovenia were granted 
transitional periods for certain installations until the end of 2010 (EU, 2005).     

Turkey should consider the necessary time for compliance from its own, current 
situation. The consideration should first and foremost take into account the time to 
consider the investments needed in each plant to comply with the various 
requirements, and to raise the necessary funding for the investments. It is also 
important to save costs that these investments could fit into ordinary investment 
cycles for the industry, and an emission trading scheme could contribute to this. 
Besides, enough time is also needed for training of personnel and to implement 
the Directives into Turkish law.    

All directives should be seen together 
As a preparation for the negotiations Turkey should ensure that the requirements 
in the IPPC, the LCP and the NEC Directives are seen together when the 
negotiation process starts. This is especially important when it comes to 
considering the emission limits to be set for each installation to fulfill the LCP 
Directive, to ensure that the sum of all emissions do not violate the ceiling for 
total emissions decided to comply with the NEC Directive. Therefore, a 
comprehensive approach must be taken, ensuring that fulfillment of the LCP 
requirements in all sectors are considered together. This is an important lesson 
from the Polish EU negotiations, were apparently the emissions permits for each 
installation to fulfil the LCP Directive was distributed before the national 
emissions ceiling was decided (by EU), which was lower than the sum of the 
emissions permits distributed.  

When negotiating the NEC Directive potential growth in emissions due to 
expansion of various industries and general economic growth should be taken into 
consideration. The Turkish economy could benefit substantially from the 
prospects of future EU membership, implying a growth also in emissions. 
However, the environmental effects of such growth must also be considered. The 
requirements regarding emissions and technology use for new installations in the 
IPPC and LCP Directives will contribute to an economic growth with lower 
emissions than with today’s regulations, but the ceiling in the NEC Directive 
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could be a hindrance if set too low. Potential emission reductions from other 
sectors should also be considered when the NEC ceiling is decided.  

Amendments of the IPPC Directive should be raised 
During the negotiations the issue of amending the IPPC Directive allowing for 
more flexibility and use of economic instruments in complying with the 
requirements should be raised. There are pressures from several EU countries (the 
Netherlands, Poland) to allow for such flexibility, and the more often this issue is 
raised, the greater should the chances of changing the Directive be.   

Develop emission inventories and long term scenarios 
To facilitate the negotiations about transition time and the size of the national 
emission ceilings Turkey should start developing emission inventories for the 
power sector and other industries. This work is about to start, but should be 
intensified. It should also comprise assessments of abatement measures and costs.  

From this on should develop long term scenarios for the future development in 
emissions in various sectors, taking into account the effects of potential economic 
growth patterns and the effects of EU Directives on the emissions. For the power 
sector the development of power demand would be essential for future emissions. 
Various development paths should be considered. This would form a good 
background to develop negotiation strategies for the IPPC and NEC Directives      

 32 



- ECON Analysis - 
Environmental Policy Instruments Towards Lignite-fired Power Plants in Turkey  

References  
Dekkers, Chris P.A and Allessie, Marc M. J. (2005): The infrastructure for 

Permitting, Inspection and Enfrocement of NOx and CO2 Emissions Trading 
in the Netherlands. Contribution to the 7th INECE conference 10-15 April 
2005, Marrakesh, Morocco.  

ECE (1998): Sofia Initiative: Economic Instruments. Report on the Use of 
Economic Instruments for Environmental Poicy in Central and Eastern 
Europe. Fourth Ministerial Conference Enironment for Europe, Århus, 
Denmark, 23 – 25 June 1998. 

ECA (2002): Ministry of Environment Special Study 8A Environmental 
Institutions. Summary Report. Economic Consulting Associates, London. 

ECON (2005): Miljøteknologi: Lovverket som drivkraft for utviklingen. 
(Environmental Technology: Legislation as a driving force for the 
development). Report 2005-084. (In Norwegian only.) 

EEA (2006): Using the market for cost-effective environmental policy. Market-
based instruments in Europe. European Environment Agency, Copenhagen.   

EEA (2005): Market-based instruments for environmental policy in Europe. EEA 
Technical report No. 8/2005. European Environment Agency, Copenhagen.  

Ellerman (2002): Designing a Tradable Permit System to Control SO2 Emisions 
in China: principles and Practice. Energy Journal Vol. 23 Number 2, 2002.  

Envest (2005a): Technical Assistance for Environmental Heavy-Cost Investment 
Planning, Turkey. Directive Specific Investment Plan for the 1996/62EC 
Council Directive on Air Quality Framework Directives and Daughter 
Directives.      

Envest (2005b): Technical Assistance for Environmental Heavy-Cost Investment 
Planning, Turkey. Directive-Specific Investment Plan for the Council 
Directive 96/61 of 24. September 1996 concerning Integrated Pollution 
Prevention and Control.  

Envest (2005c): Technical Assistance for Environmental Heavy-Cost Investment 
Planning, Turkey. Directive Specific Investment Plan for the Directive 
2001/80/EC of the European Parliament and of the Council of 23 October 
2001 on the limitation of emissions of certain pollutants into the air from large 
combustion plants. 

ERM (2006): Evaluation of and Recommendations for Environmental Due 
Diligence in Privatization Process in Turkey, with and Application to the 
Thermal Power Generation Industry. Inception Report.  

EU (2005): Questions and Answers on Implementation of the Integrated Pollution 
Prevention and Control Directive. Memo 05/403, Brussels.  

 33 



- ECON Analysis - 
Environmental Policy Instruments Towards Lignite-fired Power Plants in Turkey  

EU Commission (2005): Report from the Commission to the Council and the 
European Parliament. Report of the Commission on the implementation of 
Directive 96/61/EC concerning integrated pollution prevention and control. 

FIELD and IEEP (2002): Assessment of the Relationship between Emissions 
Trading and EU Legislation, in particular the IPPC Directive. Final report 31. 
October 2002 for Ministry of Housing, Spatial Planning and the Environment 
Directorate of Climate Change and Industry (Case Number 200207154).  

Jochem E., Eichhammer W. (1996): Voluntary Agreements as an instrument to 
substitute regulation and economic instruments? Lessons from the German 
voluntary agreement on CO2 reduction. Conference on Economics and law of 
voluntary approaches in environmental policy 18-19 November, Venice.    

OECD (2004): Tradeable Permits. Policy Evaluation, Design and Reform. OECD, 
Paris. 

OECD (2003): The Use of Tradable Permits in Combination with Other 
Environmental Policy Instruments. Working Party on National Environmental 
Policy, OECD, Paris  

OECD (1998): Voluntary Approaches for Environmental Protection in the 
European Union. Working Party on Economic and Environmental Policy 
Integration, OECD, Paris.  

OECD (1997): Evaluating Economic Instruments for Environmental Policy. 
OECD, Paris.  

Relicovschi A, Gülün Egeli, Marilena Patrascu and Ceren Uncu (2004): 
Developing Capacity in Implementation and Enforcement of Environmental 
Legislation in Turkey through the IMPEL Network, Ministry of Environment. 
Detailed Assessment of Turkish Implementation and Enforcement Procedures 
in the Environment Sector. EUROPEAID/114824/D/SV/TR.  

Tme (2006): Interim Report: Large Combustion Plants Turkey. Case study on the 
mitigation costs of various policy scenarios to reduce emissions of lignite 
fired power plants. Institute for Applied Environmental Economics, The 
Netherlands.     

 

 

 34 



- ECON Analysis - 
Environmental Policy Instruments Towards Lignite-fired Power Plants in Turkey  

Annex I The EU Directives’ scope for 
use of economic instruments 
FIELD and IEEP (2002) assess to what extent the abovementioned directives 
allow for domestic emissions trading for SO2, NOx and VOC to fulfill the 
requirements of the directives. Even if this assessment looks at emissions trading 
only, we feel that the conclusions are valid also for the use of other economic 
instruments in relation to the fulfillment of these directives.  

The IPPCC Directive is the obstacle against economic instruments  
FIELD and IEEP (2002) conclude that the IPPC Directive seems to be the main 
obstacle against emissions trading. Emissions trading could be introduced within 
the framework of the IPPC Directive by setting the cap or the baseline at BAT 
level for the sector as a whole rather than at the installation-specific level. 
Emissions trading within the sector could then allow specific installations not to 
use BAT, as long as this was compensated by other installations taking on 
abatement measures stricter than BAT.  

However, the definition of BAT is written to apply to a specific installation and 
operator, and BAT is not simply about the level of emissions of one pollutant, but 
about the design, building, operation and decommissioning of the plant as a 
whole, covering all its emissions and their impact on the environment. Emissions 
trading of one selected pollutant might have consequences for these other aspects 
of plant operation, which themselves may or may not be considered BAT.  

According to FIELD and IEEP (2002) this view is also expressed by DG 
Environment in a letter to the Dutch environmental ministry of 25. July 2001, 
where it is explicitly stated that installation-specific ELVs must be set if the 
technical characteristics of the installation, its geographical location and the local 
environmental conditions so require. The requirement to apply BAT at an 
installation specific level is also supported by the approach taken in the 
Commission's greenhouse gas emissions trading directive. Furthermore, the same 
views have been expressed by the European Court of Justice (ECJ) in its judgment 
of 14. June 2001, Case C-230/001 (FIELD and IEEP, 2002).  

According to FIELD and IEEP (2002) the term ‘technique’ as used in the IPPC 
Directive cannot be interpreted as including emissions trading. However, 
emissions trading could take place alongside the application of BAT as a 
minimum standard.. FIELD and IEEP (2002) conclude that a long-term solution 
allowing a fully fledged emissions trading regime, unhampered by a potentially 
strict installation-specific BAT determination would require amendment of the 
IPPC Directive.  

                                                 
1 ECJ versus the Kingdom of Belgium, Failure of a Member State to fulfil obligations. The ECJ held that a 

system of tacit authorizations was in violation of the requirements of a series of Directives introducing 
permitting procedures. It found that under these Directives the authorities are required to examine 
individually each request for a permit.     
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FIELD and IEEP (2002) also discuss whether the GBRs under article 9(8) of the 
IPPC Directive could be used to allow for emissions trading. A literal 
interpretation of this article, which allows ‘certain requirements’ in GBRs to 
replace individual permit conditions, could be used to argue that emissions trading 
can be introduced through GBRs. However, the abovementioned letter to the 
Dutch authorities appears to severely restrict this possibility by limiting the use of 
GBRs to categories of installations for which the individual application of BAT 
would lead to equivalent ELVs. The Commission’s interpretation also seems to 
imply that even when using GBRs, trading could only take place parallel to the 
application of BAT, and a single installation could not be allowed to go breach 
ELVs required by BAT. This interpretation could be challenged by Member 
States taking the Commission before the ECJ, this process is according to FIELD 
and IEEP (2002) very likely to be lengthy and there is a significant risk that the 
challenge may fail. The article may, however, provide a basis for discussion with 
DG Environment and other Member States when the Directive is reviewed.  

The LCP and NEC Directives provide flexibility for economic 
instruments 
FIELD and IEEP (2002) concludes that there is certainly potential for adopting a 
national plan under the LCP Directive, based on emissions trading, provided that 
the ceiling on total emissions is equivalent to or stricter than that achieved by the 
specified limits in the LCP Directive when applied similarly to all installations. 
However, since all LCP installations that are allowed to make use of the national 
plan option are also regulated under the IPPC Directive, the problems of 
compatibility of a trading regime with the latter Directive remain.  

The NEC Directive contains no obstacles to emissions trading as long as the 
national emissions ceiling is respected. Installations are, however, subject to the 
requirements of the IPPC Directive.  

Legal conclusions are not very encouraging 
These conclusions may not seem very encouraging regarding the use of economic 
instruments to ensure compliance with the directives. However, since there might 
be a long transition period (15-20 years perhaps) for Turkey to comply with the 
directives, there should be some scope for the use of economic instruments at least 
during the transition period. One should also bear in mind potential future 
amendments of the directives opting for the use of such instruments.  

Under other circumstances the EU Commission encourages the use of economic 
instruments like emissions trading, for instance through EU Emissions Trading 
Scheme (ETS) covering emissions of CO2 from close to 11,500 energy-intensive 
installations in the EU. The Commission considers emissions trading to be an 
instrument which potentially could cover not only greenhouse gas emissions, but 
also other emissions from installations within the scope of the IPPC Directive 
(EU, 2005). However, the Commission underlines that steps must be taken to 
ensure that trading does not lead to any significant local pollution affecting human 
health, and that the monitoring and enforcement system is as stringent as under 
existing mandatory instruments such as the IPPC Directive. Emission trading 
must not lower the environmental ambitions of the IPPC Directive (EU, 2005). 
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Thus, the potential for emissions trading within the scope of the IPPC Directive 
should be tested.   
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Annex II Experiences from some 
countries 
In this Annex we present some experiences from use of economic instruments and 
voluntary agreements from the Netherlands, Germany the US, Sweden and 
Norway. We also look into how East European transition economies have used 
emission charges.  

Dutch NOx trading system 
On the basis of the national NOx reduction target established through the follow 
up of the NEC-Directive, the Dutch Government has set a target of 55,000 tonnes 
of NOx emissions by 2010 for its large industry sectors. The government 
implemented NOx emissions trading for these large stationary installations in 
2005 as a follow up of this. The trading scheme applies to all industrial facilities 
with installed total thermal capacity above 20 MW. This involves approximately 
250 installations whose NOx emissions in 2000 were about 90,000 tonnes. The 
aim is to reach the 55,000 tonnes target by flexible means, as command and 
control was predicted to be too costly for certain sectors (EEA, 2006).  

The scheme is of the baseline-and-credit type. Baseline emissions are calculated 
by multiplying the standard NOx emissions per Gigajoule (GJ) energy input by 
actual energy input over the year. The scheme uses a decreasing standard up to 
2010, from 65 gram per GJ in 2004 to 50 gram per GJ in 2010, with scope for 
further tightening in later years. Non-compliance will be dealt with by moving the 
deficit to the next year’s budget with a 30-40 percent (physical) penalty added. 
Limited borrowing and banking is allowed, up to 10 percent of each source’s 2004 
allocations, 7 percent of the 2005 allocations and 5 percent of allocations in the 
years thereafter (EEA, 2006).  

The monitoring of compliance distinguish between the following categories of 
emissions sources: i) combustion plants > 100 MW or other sources with 
combustion emissions or process units emitting more than 150 tons NOx annually 
have to be monitored continuously, ii) combustions plants > 50 MW or process 
units emitting more than 75 tons NOx annually shall be monitored through 
discontinuous measurements which have to be repeated once every six months 
and iii) other sources must be measured every second or fourth year. Procedures 
for establishing monitoring protocols and systems for verification of emission 
reports are established, and coordinated with the same requirements in the EU-
ETS Directive. This includes a verification process of the reported emissions by 
an independent verifier. In addition, a public inspection regime is established 
aiming at visiting all installations in a period of three years.  

Why use a baseline-and-credit scheme when there is a cap on total emissions? 
According to EEA (2006) this was done to make the scheme more acceptable to 
industry. Dekkers et. al. (2005) points to that the approach provides individual 
companies with more flexibility to increase production in response to market 
opportunities, and is therefore more responsive to the needs of the industry. The 
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environmental management law, based on the so called ALARA principle 
(“emissions should be as low as reasonably achievable”) principle needed to be 
amended, in order to make the system legally possible. The amendment 
introduced a two-tier system of regulation.  

Companies can only participate in trading if they have a licence to do so. Even if a 
company wants to buy credits to increase its emissions, it cannot do so beyond the 
standards set by the IPPC Directive and ALARA. Thus, the emission trading only 
applies for emission reductions beyond those achieved through the BAT 
requirements in the IPPC Directive. With the system the Netherlands aims to 
‘experiment’ and anticipate a possible future amendment of the IPPC Directive, 
which will facilitate freer trading (EEA, 2006). According to Dekkers et. al. 
(2005) it is the clear intention of the Netherlands to press for changes in the IPPC 
Directive in order to incorporate and integrate emissions trading of NOx and other 
substances fully in a future revised Directive.  

According to EEA (2006) the system is expected to yield 44 percent cost savings 
compared to if the standards were tightened alone. These savings will be less than 
they would have been in a freer trading market. The environmental effectiveness 
of the scheme is not secured, because of the relative target. In 2006 there will be 
an evaluation of the system with the option of reducing the standards to 40 gram 
per GJ if the objective of 55,000 tonnes seems unlikely to be achieved. According 
to EEA (2006) the UK is studying a similar system.  

This example shows how emissions trading could be implemented. However, if 
emission trading is chosen for Turkey, it should be designed as a cap-and-trade 
system since there will be an overall cap for total emissions.  

Swedish NOx emission tax 
In 1992 Sweden imposed a tax on NOx emissions from combustion installations. 
The reason behind this were partly to reduce emissions faster than what was 
considered possible by only using emissions standards and imposing new, 
individual emission permits, and partly to stimulate cost efficient emission 
reductions (ECON, 2005).  

The tax comprises all combustion plants (boilers, stationary combustion engines 
and gas turbines) that produce energy used for space heating, power production or 
in industrial processes, where the utilized energy is at least 25 GWh/year. The 
limit in 1992 was 50 GWh/year, but has been gradually reduced. In 2001 252 
companies with a total of almost 400 installations were subject to the tax. The tax 
covers only about 5 percent of total Swedish NOx emissions.  

The tax rate has been SEK 40 (approx. USD 5) per kg NOx since 1992. The rate 
was decided based on estimated abatement costs in the range of SEK 5 – 65 per 
kg. The installations can choose between a ‘proxy’ tax based either on tons of fuel 
input or kWh output from the installation, or a tax based on actual emissions. The 
first alternative is chosen by installations that have not installed monitoring 
equipment, or in cases where the monitoring equipment is not in use or do not 
fulfil the requirements of the authorities. The proxy tax is set relatively high (i.e. 
based on relatively high emission coefficients) to spur installation of monitoring 
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equipment. Because of this most installations have installed verified monitoring 
equipment.  

All tax revenue is paid back to the installations based on the amount of energy 
utilized. This means that installations with low emissions relative to energy 
production will be net receivers, while installations with high emissions relative to 
energy production will be net payers. Redistributing the tax revenue to the 
installations was seen as necessary to get acceptance for the tax among the 
companies.  

Since 1990, when it was known that the tax would be imposed, the NOx 
emissions from covered installations have been reduce by 60 percent. Most of this 
reduction was realised before the tax was imposed. In comparison, total Swedish 
NOx emissions were reduced by 35 percent from 1990 to 1999, which shows that 
the taxed emissions have had a much higher reduction than the others.  

The reductions are mostly a result of changes in combustion technologies, while 
flue gas cleaning and fuel switch have played a much more limited role. ECON 
(2005) shows that between 1990 and 1996 more than 70 percent of the abatement 
measures were related to combustion technology (and about half of these were 
more or less zero cost operational measures). 22 percent of the measures were flue 
gas cleaning and only 7 percent was fuel switch. The tax has speeded the 
development of simpler, cheaper and more reliable monitoring and cleaning 
equipment. Competition among companies offering these devices has increased, 
resulting in reduced costs. 

The emission reductions cannot only be related to the NOx tax. Many of the 
installations covered by the tax also have emission permits, and these may also 
have had an effect on emissions. An evaluation from 2003 of the tax shows that 
the average of allowed emissions was 45 percent above average, actual emissions 
from the installations covered by the tax both in 1997 and 2001 (ECON, 2005). 
Actual emissions from units with high permits allowing high emissions are not 
considerably higher than emissions from units with considerably stricter permits. 
The evaluation concludes that the costs per reduced NOx unit are lower for units 
in the tax system than those in the permit system only. One reason for this may be 
that with a tax there are still incentives to develop new technology when the 
requirements in the emission permits are fulfilled, which one does not have with a 
permit system only.  

Abatement costs vary widely. Average costs are between SEK 15 and 25/kg NOx 
reduced. It is interesting to notice that this is far lower than the tax rate of SEK 
40/kg. ECON (2005) refers to a study concluding that the Swedish tax is the only 
policy measure they know of that has led to widespread use of sophisticated and 
detailed monitoring equipment. A comparison of combustion installations in 
several countries done by US EPA shows that the emissions from the Swedish 
installations are 50 percent lower than those in other countries, which is attributed 
to the emissions tax and the revenue payback mechanism.  

This system could be of interest also for Turkey if a tax approach is chosen. It 
could be implemented almost without any monitoring of actual emissions, which 
could be introduced later when the equipment and skills are in place.                
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Tax on sulfur content in fuel oil in Norway 
Norway has since 1970 had a SO2 tax on the use of mineral oil, based on the 
sulfur content in the various oil products. Companies can apply for refund of the 
tax revenue if their emissions are lower than the sulfur content in the products 
would imply, for instance because of cleaning or that the sulfur is tied in the end 
products of the company.  

To be refunded by all or some of the tax revenue the companies must provide 
documentation of how much of the sulfur that is cleaned or tied in products. For 
cleaning a documentation of monitoring results is required. The monitoring, 
which should in general be done quarterly, should be verified by an independent, 
certified firm/institution. Similarly, an independent firm should verify that the 
sulfur is tied in the products. The documentation is sent to the environmental 
authorities, which eventually authorizes the results and passes the application on 
to the tax authorities for refund payment.  

Initially, the refund system used to be quite popular, but its importance has 
gradually diminished because of decreasing sulfur levels in the oil products. The 
tax rate was low from the beginning, but increased somewhat during the 1980s, 
and is today NOK 0.07 per liter (USD 0.01) per 0.25 percent weight content of 
sulfur in the fuel. This amounts to about NOK 17/kg SO2 (USD 2.4) 
Approximately 20 - 30 companies apply for refund annually. The tax seems to 
have been too small to spur investments in end of pipe cleaning devises, but could 
have stimulated to investments in equipment where cleaning and heat recovery are 
combined.  

With some adaptations such a tax system and way of implementation could be 
applied for SO2 and PM emissions from lignite power plants in Turkey, as an 
alternative to a system based on measurement of actual emissions.        

Norwegian voluntary SO2 emissions 
reductions 
From 1999 till 2002 Norway had a tax on the SO2 content in coal and coke used 
for feedstock purposes in the Norwegian process industries. The tax rate was 
NOK 3/kg SO2 (approx. USD 0.45). Together with the SO2 tax on fuel oil and 
autodiesel this tax was the main instrument to ensure compliance with the 
Gothenburg Protocol on SO2 emissions reductions. SO2 emission causes 
insignificant local damages in Norway.  

The industry did not fancy this tax because it increased their operating costs, and 
the rate was too low to encourage any emission reduction measures in the 
industry. The Norwegian Confederation of Process Industries (PIL) then started 
negotiations with the authorities on an agreement on emission reductions from the 
industry, on the condition that the SO2 tax was removed. The intention was that 
the industry would reduce emissions in some plants where the abatement cost was 
lowest, and then share the costs. To facilitate a cost efficient emission reduction 
the abatement costs in some plants were assessed by the Norwegian Pollution 
Control Authority (SFT), who found that the abatement costs were lower for the 
process industries that for other sources. SFT concluded that the most cost 
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efficient way of complying with the Norwegian commitments in the Gothenburg 
Protocol was to reduce emissions from these industries by 7,000 tons/year.      

One these grounds the Minister of Environment and PIL in 2001 entered into an 
agreement that the process industries should reduce their emissions by 5,000 
tons/year, and propose how this reduction should be distributed among plants. 
Furthermore, the industry should propose how a total reduction of 7,000 tons 
could be achieved in a cost efficient way for Norway. As part of the agreement the 
authorities removed the SO2 tax from 2002 and until 2010. The environmental 
authorities also promised to reflect the distribution of abatement measures among 
the plants in their individual emission permits. No independent auditing of the 
reductions is agreed, the verification and control is part of the regular monitoring 
and inspection routines of SFT.          

This agreement shows an interesting approach to ensure cost efficient emission 
reductions through a voluntary approach. However, such a scheme would stand 
the best chances of being successfully implemented in an environment where the 
companies trust each other regarding cost information etc., and where they are 
used to cooperate. If not, some independent auditor or facilitator to ensure a cost 
efficient implementation of an agreement could be used. This could eventually be 
combined with some trading arrangements within the industry and organized by 
the industry itself, including an agreement on how to share the total bill. A 
credible threat of taxation or other measures towards the emissions is also crucial 
to spur abatement actions.  

The US SO2 cap and trade program 
This program was established as a result of the amendments to the Clean Air Act 
in 1990 (named Title IV), which included several measures to reduce emissions 
causing acid depositions. The SO2 component consisted of a two-phase, cap and 
trade program for reducing SO2 emissions from fossil fuel burning power plants 
located in forty-eight states of the United States (OECD, 2004). During Phase I, 
lasting from 1995 through 1999, power generating units larger than 100 MW in 
generating capacity with an annual average emission rate in 1985 greater than 2.5 
pounds of SO2 per million Btu of heat input (#SO2/mmBtu) were required to 
reduce emissions to a level that would be, on average, no greater than 2.5 
#SO2/mmBtu. In Phase II, beginning in 2000 and ongoing, the program was 
expanded to include fossil fuelled power generating units greater than 25 MW, or 
virtually all fossil fuelled power plants in the US. Emissions from these units are, 
after accounting for any allowances banked from Phase I, limited to an annual cap 
of 8.9 million tons of SO2, or about half of total power utility SO2 emissions in 
the early 1980s.   

This cap on national SO2 emissions is to be achieved by issuing tradable emission 
permits, representing the right to emit one ton of SO2, equal in total to annual 
allowed emissions from affected units in each year after 1995. Permits are 
allocated free of charge for the next 30 years, generally in proportion to each 
unit’s average annual heat input during the three year baseline period of 1985-
1987. 2.8 percent of the permits allocated are withheld for sale through an annual 
auction to encourage trading and to ensure the availability of permits for new 
units. The revenues from this auction are returned on a pro rata basis to the 
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owners from whose allocations the permits were withheld. Banking of permits is 
allowed. 

The program also contained several provisions that allowed generating units not 
subject to the cap until Phase II to opt-in to Phase I and to receive allowances for 
the year in which the unit participated. Over 200 units opted-in for one or more 
years of Phase I, and 110 of them participated in all four years. These units were 
then subject to the same compliance requirements as the 263 units that were 
mandated to be part of Phase I (OECD, 2004). The units that opted-in were mostly 
units that would have reduced emissions anyway because of cheap abatement 
options or reduced emissions due to other factors. OECD (2004) concludes that 
the environmental damage from this was not great, but neither was the economic 
benefit, concluding that the opt-in possibility were not worth the extra 
administrative efforts. Also SO2 emitting industrial sources not otherwise affected 
by Title IV could establish baselines, be allocated permits and participate in 
emissions trading like any other unit in Phase I and II.  

The cap and trade program supplements an extensive set of command and control 
regulations that has been in effect since the early 1970s. Plants already in 
operation or under construction in 1971 must meet emission rate limits for six 
pollutants including SO2. New units are required to meet stricter, technology-
based emission standards. Special requirements may face those units located in 
non-attainment areas. All these pre-existing regulatory requirements impose either 
emission rate limits or technology mandates on individual units, and may limit the 
ability of these plants to participate in emissions trading. 

The main purpose behind the Title IV is to reduce the effects of acid deposition, 
mainly in the Northeastern states. A fifty percent reduction in the aggregate level 
of SO2 emissions came to be viewed as. a measure that would at once 
significantly reduce the amount of SO2-originated deposition in the Northeast, 
contribute to some reduction in fine particulates and largely close the disparity 
between the emission requirements imposed on new and existing sources. The 
enactment of the SO2 cap and trade program ended a decade of debate concerning 
additional control of existing coal-fired power plants.  

The emission permit trading emerged very early after the program started, and 
there has over the years been a significant amount of trading. The prices have 
varied substantially over time, from an all-time low of USD 65/ton in early 1996 
to prices slightly above USD 200/ton in 1999 and 2001 (OECD, 2004). Ex post 
total average installation and operation costs for a scrubber capable of removing 
95 percent of SO2 emissions has been below USD 300/ton SO2 removed, 
compared to ex ante cost estimates between USD 400 and 500/ton for this kind of 
equipment. Scrubbing accounts for about 40 percent of emissions reductions 
under Title IV.  

Banking of permits has been widespread, especially between Phase I and II. The 
initial cost estimates for the compliance of the Title IV program varied from USD 
2.3 to USD 6 billion, with most of the variation reflecting varying assumptions 
about the extent of the use of emissions trading. OECD (2004) refer to studies 
concluding that the marginal cost of abatement for a representative unit reduction 
for the period 1985-1994 has been approximately halved. The studies also 
estimate that 80 percent of the cost reduction is attributable to falling prices of low 
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sulfur coal relative to the price of high sulfur coal, and further that the remaining 
20 percent is attributable to technological changes. The lower coal price is due to 
reduced rail rates, made possible by rail deregulation for transporting distant, but 
cheaper western coal to mid-western markets where local, high sulfur coal had 
predominated. Abatement costs are expected to be reduced by another third up till 
2010.  

OECD (2004) refers to several studies that estimate the cost savings due to 
emissions trading during the first years of Phase I to have been around USD 200 – 
350 million. Many studies points to that the full cost saving potential from the 
trading regime is not utilized due to various regulations by the public utility 
commission and the environmental authorities influencing the abatement choices.  

Continuous emissions monitoring has been required, estimated at 7 percent of 
direct compliance costs for the installations (OECD, 2004). This kind of 
monitoring has been mandatory for all power utilities, whether part of the 
emissions trading system or not. However, alternative methods are used for small 
sources for which the installation of continuous monitoring equipment would be 
unduly expensive.         

The environmental performance of the trading system has been very good. With 
the exception of a few very small, new gas fired units in 2000, all units have been 
in compliance with the Title IV requirements in al years. As pointed by OECD 
(2004) a record of almost 100 percent compliance is usually not encountered with 
command and control regulation, under which sources sometimes receive various 
forms of dispensations that have the effect of delaying and sometimes 
permanently relaxing the applicability of the emission standards. Furthermore, the 
fear that the emissions from units in the Midwest would not be reduced because 
utilities in this region could buy permits from other parts of the country instead of 
reducing their own emissions has proved to be unfounded. Sources in the Midwest 
have provided about 80 percent of the emission reduction while accounting for 
about 55 percent of emissions in 2000. This has happened because sources in the 
Midwest are relatively large and used high-sulfur coal, which made it most 
profitable to reduce emissions from these sources.  

Administrative costs see to have been small for both utilities and authorities. They 
may have been less or at least not greater than for a command and control system, 
since under a cap and trade system it is not necessary to control how utilities have 
reduced their emissions. Regulated installations seem to be unanimous in 
expressing their preference for this new type of regulation, presumably because 
the gains in reduced, direct compliance costs more than offset whatever additional 
costs are involved in monitoring and permit management (OECD, 2004). 

In our view the US cap and trade program is an example of a well-functioning 
trading scheme that could inspire Turkey, especially because it is supplementing a 
command and control system that will also have to be applied in Turkey to follow 
up the EU Directives. The system shows that considerable cost savings can be 
achieved even if the full potential for emissions trading cannot be utilized. It also 
shows that free trading will not necessarily create so-called “hot spots”, on the 
contrary there may be many cheap abatement options in highly polluted areas. 
However, the process behind the establishing of the scheme was un-necessary 
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complicated and time-consuming, and in traditional US legal style the laws and 
regulations behind it seems unnecessary complicated to be applied in Turkey.   

The RECLAIM emissions trading programs 
in the Los Angeles Basin 
RECLAIM started operating in 1994, and comprises NOx and SO2 emissions 
from various sectors including power production. The program was developed by 
local authorities as an alternative and less expensive means of achieving 
emissions reductions of NOx and SO2 called for by a set of command and control 
measures designed to bring the Los Angeles Basin into compliance with National 
Ambient Air Quality Standards (OECD, 2004). Studies done at the time indicated 
that RECLAIM could reduce the costs of meeting the emission targets by about 
40 percent relative to the command and control alternatives.  

RECLAIM is a cap and trade program for stationary sources emitting more that 4 
tons/year, with a possibility for other sources to opt in. The caps for both NOx and 
SO2 were set higher than the expected emissions in the initial years, which 
reflected in part the effects of a recession in the Los Angeles region. However, the 
total caps were reduced steadily over time so that by 2003 emissions from the 
covered sources would be reduced by about 50 percent below early 1990 emission 
levels and about 80 percent below allowable emissions. From 2003 on the caps 
remain constant. The final caps were equivalent to the emission levels expected 
under the set of command and control regulations that would otherwise have been 
applied to these sources. Actions to reduce emissions from mobile and area 
sources outside RECLAIM could also generate emissions credits to be used for 
compliance under the RECLAIM program.   

Several features of the RECLAIM program distinguish it from other emissions 
trading programs (OECD, 2004). The program covers a heterogeneous group of 
participants, including power plants, refineries, cement factories and other 
industrial sources. Furthermore, the program distinguishes between emissions in 
two geographic zones. Since emissions in the Los Angeles Basin generally drift 
inland from the coast, sources located in the inland zone are allowed to purchase 
permits from facilities in either the inland or coastal zones, but sources located in 
the coastal zone can only purchase permits issued for facilities in the same zone. 
The program does not allow banking because of concerns that use of banked 
emissions might lead to substantial increases in some future year, and thus delay 
compliance with ambient air quality standards. Permits are allocated free of 
charge to the emission sources and distributed many years prior to when they 
could be used for compliance.  

All major emission sources are required to use continuous emission monitoring 
system for NOx and SO2 emissions with daily reporting. Large sources should 
use fuel meter or continuous process monitoring system for NOx emissions with 
monthly reporting. Process units can use fuel meter and/or timer for both NOx and 
SO2 emissions, with quarterly reporting. Initially there were some technical 
problems with the most advanced monitoring equipment for the large sources, but 
these were mostly overcome. According to OECD (2004) it is possible that 
similarly reliable data could be obtained with less expensive monitoring, although 
with less public acceptability.   
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According to OECD (2004) the experiences with RECLAIM from 1994 to 1999 
wee positive. Emissions caps were not exceeded, brokerage and other institutions 
developed to facilitate trade, and large volumes of permits were traded. The 
relatively lenient caps in the early years did not result in emissions increases. 
Permit prices ranged between USD 1,500 to about 4,000/ton for NOx, and 
between USD 600 and around 2,400 for SO2.                    

During summer 2000 the permit prices rocketed to around USD 45,000/ton for 
NOx permits, and the highest single prices reported equaled more that USD 
100,000/ton. This dramatic increase in the NOx permit prices was caused by a 
substantial increase in the demand for permits from power generators. The 
demand for power soared in California during the summer 2000, while the 
availability of imported power from other states declined (OECD, 2004). The 
increased demand had to be met by running the large fleet of old in-state gas fired 
units more intensively. Few of these old plants had yet installed NOx emission 
control devises, and no new plants were completed until the summer 2001. As a 
result the demand for NOx permits and their prices increased significantly during 
summer 2000, and the total NOx emissions under RECLAIM exceeded the cap 
for 2000 by 6 percent. 

It seems to be broadly agreed that the inadequacies of the Californian power 
market restructuring contributed substantially, perhaps definitely, to the dramatic 
increase in NOx permits prices (OECD, 2004). There has also been speculation 
that unregulated power suppliers manipulated the NOx permit market as well as 
the power and natural gas markets. OECD (2004) concludes that it seems too 
early to develop clear conclusions on these issues of market power and market 
manipulation.  

What seems clear is that an ability to borrow permits from future years would 
have reduced the price increase in 2000, as could eventually banking of permits 
from previous years. Because the 6 percent excess in emissions in 2000 is 
reflected in fewer permits issued in the years after, the emissions increase will be 
“made up for” in the future. In essence, the 2000 excess represents a borrowing of 
emissions permits rather than a net increase in overall emissions under the 
program.  

In May 2001 the RECLAIM program was temporarily changed, separating the 
power plants from the rest of the program until 31. December 2003. Power plants 
also had to submit compliance plans that involved installation of pollution control 
equipment equal to ”Best Available Retrofit Control Technology”, together with 
several other requirements reducing RECLAIM at least temporarily to a command 
and control regime. These changes lead to drop of NOx permit prices to less than 
USD 20,000/ton at the end of 2001, and further drops later.                

In our view the RECLAIM experiences should not discourage others from using 
emissions trading, since most of the experiences from 2000 were due to special 
circumstances in the deregulation of the Californian power market. A command 
and control scheme would have faced the same difficulties regarding compliance 
with overall emission requirements. However, the experiences show that it is 
important to give emissions market participants the necessary tools to manage 
extreme price volatility effectively. These include expanding the ability to 
bank/borrow permits, expanding the range of sources participating in the program 
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and eventually providing a high non-compliance fee “safety valve” that would cap 
permit prices.  

Voluntary agreements in the Netherlands and 
Germany 
The Dutch Covenants 
Negotiated agreements for pollution abatement are called "covenants" in the 
Netherlands. They constitute the key instrument of the Dutch environmental 
policy, and have been defined in the NEPP (the National Environmental Policy 
Plan) since 1989. NEPP was designed to be a comprehensive, ecosystem-based 
policy that integrates all areas of environmental concern. The plan sets stringent 
quantitative pollution abatement targets for over 200 substances. NEPP was 
designed to be an ongoing process, so it is updated every four years (OECD, 
1998). 

The covenants have the status of contracts of civil law. In fact a covenant stands 
for two contracts. One is a declaration of intent which is signed by the 
government and a industry branch association. This contract has no legal value, 
but it serves as a framework for a series of agreements between the government 
and individual firms, willing to join the covenant scheme. These individual 
contracts can engage a firm's liability in a civil court. 

Furthermore, covenants are tightly linked to the emission permit licensing system. 
This system is administered and monitored by local public bodies. The licenses 
define detailed emission standards for each industrial site. Covenants are linked to 
this system, because their pollution abatement targets are eventually integrated 
into the licenses. 

The procedure of the devising of a covenant has been as follows: 

First, a declaration of intent on the pollution abatement targets for 1995, 2000 and 
2010 was agreed upon following a consultation process between public bodies 
(national, regional or regional) and a branch organization of industry. These 
targets must be consistent with the general targets of the NEPP. 

Then each firm has to draft a Company Environmental Plan, if the sector is 
considered as being heterogeneous (large firms and a diversity in production 
technologies), or a standardized Company Environmental Plan is drafted at branch 
level, if the sector is considered as being homogeneous. The Company 
Environmental Plans indicate the pollution abatement targets, the schedule and the 
measures for their implementation. They are drafted in cooperation with the 
licensing authorities and are revised every 4 years. In addition to that, the 
licensing authorities are meant to evaluate and agree to the plans and to integrate 
them into the licenses. 
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Example: Covenants in the Chemical industries 

In April 1993, the association of chemical industries signed an agreement with several public bodies: the 
ministries of the environment, of economic affairs and of transport, and several local and regional authorities 
(provinces, municipalities and water agencies).  

The agreement sets quantified emission reduction targets for the years 1995, 2000 and 2010 in relation to 6 
environmental themes: the greenhouse effect, acidification, diffusion of toxic substances, eutrophication, 
waste disposal and other nuisances (odour and noise).   

As the chemical industry is considered to be a heterogeneous industry (there are both large firms and 
heterogeneous production technologies) firms have to draft company environmental plans.  

Historically, the covenant with the chemical industry is one of the pioneering agreements. The negotiations 
between the public bodies and the branch association took place under considerable pressure, due to the fact 
that the agreement was intended to be used as a model for future agreements and that the government was not 
willing to sign an agreement encompassing less than 50 percent of the industry. 

Since then, the covenant is considered by the Dutch Ministry of the Environment as a success. The 
participation rate of chemical firms in the agreement is of 91 percent, 114 out of 125 firms being in the 
covenant and having elaborated a Company Environmental Plan indicating abatement measures and the 
schedule. The licensing authorities evaluated and agreed to 108 of these plans. The majority of pollution 
abatement targets for the year 2000 are realized. The target for NOx emissions from combustion processes 
has been the most difficult one to reach.  

Individual monitoring and sanctioning of firms in the covenant scheme is 
executed via the permit licensing system. Firms who's Company Environmental 
Plans are repeatedly rejected by the licensing authorities will then be subject to 
stricter emission licenses. The National Institute of Public Health and 
Environmental Protection (RIVM) each year prepares a report on the NEPP 
progress, dealing with what has been accomplished, the setbacks and problems 
encountered and the implications for future policy. The Ministry of the 
Environment also publishes its own annual reports that provide the short term 
oversight on actions that have been taken and presents its agenda for the coming 
year.    

More than 100 covenants are signed, covering some 19,000 enterprises in all 
major polluting industries (printing and packaging printers, base metals, 
chemicals, dairy, metal products and electronics, textiles, meat industry, paper and 
paper products, leather, rubber and plastic products, brick and roofing tiles, 
concrete and cement products, other mineral products). These legally binding 
agreements target not only emission reductions, but also improved environmental 
quality of products and energy conservation.  

Agreements on SO2 and NOx reductions in the Netherlands 
As a follow up on the Dutch international commitments on reductions in SO2 and 
NOx emissions it was in 1990 signed an agreement between the Dutch Ministry of 
the Environment, The Dutch Electricity Generating Board (Sep) and twelve 
provincial authorities that are responsible for issuing emission permits. This 
covered all the major power producers in the country, operated by Sep. The main 
goal with the agreement was to reduce emissions up till 2000 by a larger amount 
than indicated through “the Emissions Limits (Combustion plants) Decree (Air 
Pollution Act)”. Through such an agreement, the intention was for Sep to reduce 
emissions in a more cost effective way than if equal emission standards were 
imposed simultaneously on all installations.  
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The agreement specified total emissions of SO2 and NOx from these power 
producers in 2000, and there were also targets for 1994. The agreement allowed 
for some short term flexibility regarding total emissions, depending on heat output 
and some other factors. An emission reduction plan was required to be developed 
within 6 months after the agreement is signed. It was largely left to Sep to decide 
how and where emission reductions are to be implemented. 

The central authorities promised not to impose stricter, legal emission standards 
than those in the agreement, and the local authorities promise to act in accordance 
with the agreement when issuing new emission permits. The agreement also 
contains requirements regarding monitoring and verification, and a committee 
with representatives from the parties is established to consider the emission 
reduction plan, the development in actual reductions and other issues that might 
arise.  

As far as we know the reduction targets for 2000 was reached. We do not know of 
any assessments considering the potential cost savings from this agreement 
compared to imposing uniform emission standards for all installations.       

The German voluntary agreements 
A great number of agreements between authorities and industry were signed in the 
eighties and at the beginning of the nineties. Most of them were simple 
agreements, dealing with only one pollutant linked to the use of products. The 
main products that were concerned were detergents, paint and varnishes and 
products containing CFCs.  

A series of agreements on the reduction of GHG emissions, covering the majority 
of energy intensive industries, was signed in 1995 and amended in 1996. These 
agreements are representative of a second wave of agreements that are more 
complicated in design and dealing with pollutions caused by production or 
consumption. The German agreements were generally linked to a strong 
background threat of regulation. Although the German agreements did not provide 
for any direct sanctions, the threat of regulation was to be interpreted as an 
indirect sanction. The Government also expressed that it would give priority to 
negotiated solutions to environmental problems wherever that is possible. 

In the agreements regarding GHG emissions, industry's commitments were at two 
levels: at industry level via a declaration of five federations representing the 
whole of industry, and at branch level via the commitments of 19 branch 
associations, each setting a specific target for the reduction of CO2 emissions. 

The 1996 commitment at industry level sets a reduction target of 20 percent of 
specific energy consumption by the year 2005 (base year 1990). Branch targets 
vary from -30 to -15 percent of GHG emissions, either in absolute (volume) or in 
specific terms. For example, the potassium industry's target is of -25 percent in 
volume, the cement industry commits to a reduction of 20 percent in specific 
terms and the chemical industry aims at -30 percent of specific reduction. The 
signatories accounted for more than 70 percent of industrial energy consumption. 
The monitoring of these targets is performed by an independent institution. 

Subsequent to these commitments, the Federal Government announced that it 
would refrain from introducing two new pieces of legislation (an ordinance on the 
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use of waste heat and one on energy audits) and committed itself in a press 
conference to make the necessary efforts so that the industry commitments will be 
taken into account at the European level when designing new policy instruments 
towards CO2 emissions. 

Since the first commitments were published in 1995, criticism as to the 
ambitiousness of targets was intense from the industry side.  Another criticism 
was linked to the coverage of the agreement. Industry's commitment only covered 
about 70 percent of industrial energy consumption, while alternative regulatory 
measures (energy-taxes or the ordinance on waste heat) would have covered 100 
percent. Finally, the targets appear to be modest when compared to historic 
technological reduction trends. From 1970 to 1993, energy efficiency was 
improved by an annual rate of 1.8 percent, while the agreement set an average rate 
of 1.2 percent for the period 1987-2005. 

We do not know to what extent the goals in the agreement were fulfilled. As the 
work on EU level related to the development of an EU emission trading system 
(EU ETS) evolved during the early 1990s, the agreements lost most of its 
momentum.    

Assessment 
While all EU Member States use agreements as a substitute to traditional 
regulation or market based instruments, only the Netherlands uses negotiated 
agreements for dealing with all major environmental themes. Most countries have 
a rather selective use of agreements (OECD, 1998). Furthermore, the Netherlands 
is the only country where agreements allow for individual liability of the 
companies. In all other countries the agreements provide for collective liabilities 
among the companies, as in the German agreements.  

Most negotiations on environmental agreements are frequently taking place in the 
framework of a strong regulatory threat. Both in Germany and the Netherlands 
this is the case. While the German agreement has been criticised as being nothing 
more than business as usual in improving energy efficiency (Jochem & 
Eichhammer, 1996), the Dutch agreement is perceived as having set relatively 
ambitious targets.  

Agreements with collective liabilities face the problem of free riders unless there 
is a strong commitment among the companies, combined with sanctions from 
industry organizations for non-compliance. The Dutch covenants, relying on 
individual liability rules are not exposed to the problem of free riding. Experience 
confirms that they are rather efficient as far as implementation is concerned. This 
is certainly also linked to the tight monitoring procedures that are involved in the 
Dutch covenants (OECD, 1998). 

Room for the differentiation of targets among firms is given in voluntary 
approaches where targets are set at branch level. Theoretically there is therefore 
the scope for negotiations on burden sharing within these schemes. Nevertheless, 
empirical evidence seems to indicate that rather than differentiating individual 
targets according to costs, firms adopt a rule of equal burden sharing (OECD, 
1998). Thus, the potential for cost minimization is not used by firms, themselves 
obsessed by maintaining a level playing field in order to avoid distortions of 
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competition. In the Dutch agreement with the chemical industry companies 
roughly have the same emission targets to achieve. A paragraph of the agreement 
constrains the possibilities of target differentiation even more. Reducing 
emissions on one production line where this is cost effective in order to avoid 
expensive and inefficient investment on another production line is explicitly 
prohibited in the agreement because it might give the possibility for competitive 
price reductions. However, this very restrictive agreement is an exception. 
Generally, negotiated agreements (even when they are signed by only one firm) 
allow at least for the creation of pollution bubbles at the firm level.      

Administrative costs seem to a large degree to be transferred from public bodies 
to private firms and their branch organizations. Monitoring and sanctioning tasks 
that public bodies perform in traditional regulation are transferred to industry 
associations and their member firms. It should therefore a priori not be expected 
that negotiated agreements have significantly lower administration costs than 
traditional regulation, unless firms are more efficient in administrative tasks than 
public bodies.  

Voluntary agreements could be a viable approach fro Turkey, where the industry 
as we understand is well organized. However, this approach would require a new 
way of operating and thinking among the industry associations and installations 
that could be challenging.    

Experiences from Eastern Europe 
Charges on emissions to air and water and non-compliance fees in connection 
with emission permits have been widely used in most Eastern European countries 
in the last 10-15 years (EEA, 2005). The actual reason for their implementation is 
closely connected to their revenue-generating potential. However, revenues are 
rather low, amounting to less that 0.1 percent of GDP in Russia and Ukraine. 
Revenues from environmental charges, taxes and fines are earmarked for 
environmental funds in most of the Eastern European countries.   

The systems of pollution charges were designed so that they can deal with all 
major air and water pollutants. For example, the Russian scheme covers 214 air 
pollutants! A common feature of these schemes is that polluters can be exempted 
from paying the charges when they invest in environmental technologies that aim 
to reduce pollution and improve environmental performance. According to EEA 
(2005) the effectiveness of these schemes must be assessed as rather low because 
of several shortcomings. These include the very high number of chargeable 
pollutants and the rather low rates, which have been further eroded by high 
inflation rates in many of these countries during the 1990s.  

Weak enforcement of the charges has been common in most of the countries. 
According to ECE (1998) the charges were originally designed to deal with a 
limited number of large, state owned enterprises. As their budget constraints went 
from ”soft” to effective and many smaller enterprises was established, payment 
collection became more difficult. Not surprisingly, payment evasion is much more 
significant where non-compliance fee rates are high. Administration of emission 
charges and non-compliance fees are mostly integrated into the permit system and 
the environmental authorities collect charges.  
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Ukraine is an example of improved enforcement (EEA, 2005). In Ukraine, 95 air 
pollutants and 27 water pollutants were subject to charges, these numbers have 
been reduced to 25 air and 10 water pollutants. Until 1999, environmental 
agencies were in charge of monitoring environmental violations and enforcing the 
system of pollution charges. The cost of enforcement was too high for the 
environmental authorities, and they were thus ineffective. In 1999 responsibility 
for enforcement of charge collection was transferred to the State tax 
administration with the result that enforcement has improved. The tax 
administration has much more resources and experience in enforcing payments. 
Environmental authorities are now only in charge of reporting and approving 
environmental charges payments. This change has lead to more than a 
quadrupling of revenue collected from 1999 to 2001.  

In most Eastern European countries the charge rates have been too low to spur any 
investments to reduce emissions. However, in Ukraine, Lithuania and Poland 
charge rates should be high enough to make investments in pollution abatement 
profitable (EEA, 2005). But many firms have been unable to afford either the 
current charge rates or new investments, making compliance with the whole 
system unrealistic. Moreover, whereas private firms consider environmental 
charges when planning their future operating expenses, government-owned 
enterprises are often still subject to soft budget constraints or may simply 
negotiate exemptions from payments.  

In addition, the actual liability was commonly based on estimates and not on 
actual monitoring of emissions, which further affected the incentive function of 
the levies. The charge systems are mostly based on self-reporting.  
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Annex III Model costs of compliance 
In this Annex we present an overview of the Turkish power plants using solid fuel 
(mostly lignite), their emissions to air and abatement options. Furthermore, we 
present calculations on the MOSES model of potential cost saving from using 
economic instruments instead of a command and control approach when 
complying with the EU Directives. The Annex is based on Tme (2006).    

Characteristics of the power plants 
Table A III.1 presents an overview of the Turkish power plants using solid fuels, 
their production capacity, emission factors and emissions in 2004. Some of the 
emission factors (i.e. amount of pollutant (mg) per amount of exhaust gas (Nm3) 
are calculated, others are based on monitoring. For SO2, some of the factors are 
unabated (the high factors), others are abated factors (where flue gas 
desulfurisation (FGD) is installed). For NOx, the factors are basically the 
unabated factors, since no measures to reduce emissions have been taken, but in 
some few cases the burners are of low NOx type. However, in some few cases the 
burners are of low NOx type. For particle matter (PM) the factors shown are 
“abated” factors: all power plants have dust filters installed, of which many need 
to be renovated to comply with EU standards.  
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Table A III.1   Characteristics of the power plants in Turkey. 

emission concentrations 2004 emissions 2004 Power Plant Capacity 
MW 

Capacity 
MWh SO2 

mg/Nm3 
NOx 
mg/Nm3 

PM 
mg/Nm3 

SO2 
kton/y 

NOx 
kton/y 

PM 
kton/y 

Catalagzı B 300 893 944 665 1,224 6.5 4.6 8.5 
Isken 1,210 3,457 660 375 500    
Icdas 118 304 400 650 50    
Afşin-Elbistan A 1,360 4,502 7,255 508 1,296 96.2 4.6 7.1 
Afşin-Elbistan B 1,400 4,000 700 395 30 1.6 0.9 0.1 
Kangal (I, II) 300 987 11,953 533 1,595 
Kangal 3 157 516 204 151 41 

71.0 
  

3.6 
  

9.5 
0.0 

Kemerköy 630 1,898 310 660 50 15.2 5.3 0.5 
Orhaneli 210 580 457 788 80 15.2 2.3 2.6 
Seyitömer 600 1,818 3,355 379 1,115 51.0 5.8 16.9 
Soma-A 7-8* 44 145 2,413 505 7,538 0.6 0.1 2.0 
Soma B 1-4 660 2,037 2,293 798 5,895 35.9 7.1 15.3 
Soma B 5-6 330 1,019 1,500 446 326 11.4 1.9 2.5 
Tuncbilek A*  65 166    1.0 0.2 0.2 
Tuncbilek B 300 993 6,215 961 7,368 24.4 3.6 8.0 
Can 320 780 850 182 10 1.8 1.5 0.3 
Yatagan 630 1,927 8,206 736 231 109.2 9.8 3.1 
Yeniköy 420 1,207 10,900 472 222 91.9 3.7 0.6 
Park Termic 
(Cayırhan) 

620 1,797 566 661 85 8.4 13.9 1.4 

Total 9,675 29,026    541.0 68.7 78.6 
*: to be phased out 

Source: Tme (2006) 

Table A III.2 shows the calculated emissions from each power plant in 2010 and 
the maximal allowable emissions in 2010 for each plant (for NOx the calculations 
also shows maximal allowable emissions in 2016, which shows the ultimate goal 
for these emissions). The calculated emissions are based on an assumption that all 
the coal and lignite fired plants are used at full availability (i.e. as base load). 
According to Tme (2006) this assumption is reasonable, because in most countries 
lignite and hard coal fired power plants are used for base load electricity 
production as fuel costs are relatively low per kWh produced, compared to gas 
fired power plants. The calculated emissions for 2010 applying 2004 emission 
factors indicates  emissions if no further actions are taken to reduce them. The 
calculated maximum allowable emissions in 2010/2016 are based on the 
emissions standards according to an interpretation of the LCP Directive.  

Total maximum allowable emissions, i.e. the sum of all allowable emissions in 
2010/2016 of the last four columns in table A III.2 should be interpreted as the 
emission ceilings for the various pollutants for the sector. However, we strongly 
underline that these ceilings should not be seen as a proposed emissions ceiling 
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for the sector according to the EU National Emissions Ceilings Directive, where 
the ceilings to be applied for Turkey are yet to be decided through they 
negotiation process between Turkey and the EU. However, these calculated 
ceilings are used in Tme (2006) as a base for the calculations in the MOSES 
model of the abatement costs to comply with them when all plants install the 
necessary abatement equipment (command and control approach) compared to 
using economic instruments. These calculations assume that the requirements in 
the LCP Directive must be complied with in 2010/2016, but this also remains to 
be negotiated with the EU.        

Table A III.2 Estimated emissions in 2010 and estimated maximal allowed  
emissions in 2010 (2016). 

Emissions 2010 (emission 
factors 2004) 

Maximum allowable emissions  
(emission ceilings) 2010/2016 

Power Plant 

SO2 
 
kton/y 

NOx 
 
kton/y 

PM 
 
kton/y 

SO2 
 
kton/y 

NOx, 
2008 
kton/y 

NOx, 
2016 
kton/y 

PM 
 
kton/y 

Catalagzı B 6,8 4,8 0,7 3,2 3,2 1,1 0,5 
Isken 7,6 13,0 0,5 11,3 14,4 5,6 1,4 
Icdas 1,3 0,8 1,0 2,4 1,2 1,2 0,2 
Afşin-Elbistan A 366,6 17,4 3,6 22,0 12,8 5,1 1,3 
Afşin-Elbistan B 27,9 15,7 1,2 27,9 12,9 5,2 1,3 
Kangal (I, II) 96,0 4,8 1,7 5,8 4,0 4,0 0,7 
Kangal 3 0,7 0,5 0,1 1,4 1,7 0,7 0,2 
Kemerköy 6,1 13,0 0,5 6,1 6,5 2,6 0,6 
Orhaneli 3,3 4,0 0,7 3,0 2,2 0,9 0,2 
Seyitömer 82,0 9,3 2,4 7,5 7,8 7,8 1,3 
Soma B 1-4 68,7 13,1 11,6 8,8 8,4 3,4 0,8 
Soma B 5-6 13,7 4,1 3,0 4,6 4,6 1,8 0,5 
Tuncbilek B 39,2 6,5 1,4 2,6 3,8 3,8 0,6 
Can 4,3 0,9 0,0 4,3 2,7 2,7 0,5 
Yatagan 10,7 18,7 1,5 10,7 6,6 2,7 0,7 
Yeniköy 8,7 6,0 1,2 8,7 4,3 1,7 0,4 
Park Termic (Cayırhan) 6,6 7,7 1,0 11,0 7,0 7,0 1,2 
Total 750,2 140,3 32,2 141,2 103,8 57,2 12,4 
Soma A 7-8 and Tuncbilek A are assumed phased out 

Source: Tme (2006) 

It can be seen from table A III.2 that more than 500 kton SO2 will have to be 
reduced by 2010 to comply with the SO2 standards. For NOx the total emissions 
by 2010 will be about 35 percent higher than the total maximum allowable 
emissions. For particle matter, only newly built plants comply with the standards 
of the LCP Directive. Most power plants have to retrofit or extend the current 
installed dust filters to comply with the LCP Directive.  
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Marginal costs of emission reductions 
Tme (2006) estimates the marginal cost functions for the reduction of SO2, NOx 
and PM. A marginal cost function establishes the relationship between emission 
reduction and the marginal costs (expressed in € per kg pollutant reduced) to 
achieve various level of emission reduction. This also gives an indication of the 
necessary tax level or price of tradable emission permits to achieve a certain 
emission reduction level. 

The form of the marginal cost function depends on the ability of technologies to 
reduce emissions and the unit costs of applying that technology. For example, in 
case substantial emission reduction can be achieved at low costs, the cost curve 
will have a rather flat slope. To enable an analysis of the marginal costs of 
reducing emissions from each power plant two technologies have been defined for 
each of the three substances (Tme, 2006).  

Investment costs have been assessed by using the assessment in the Envest 
(2005c), supported with data from other studies. A 10 percent real discount rate 
has been used in the calculations, and 20 years depreciation time. See Tme (2006) 
for further details.  

Marginal costs of SO2 emission reductions 
For SO2 the following abatement technologies have been considered:   

• DSP: “Dry Sorption Process”, which an assumed reduction efficiency of 75 
percent 

• LSP: “(Wet) Limestone Process”, which reduces emissions up to 95 percent 
(or more). 

Figure A III.1 Marginal cost curve for SO2 reductions from lignite power plants 
in 2010. 
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Source: Tme (2006) 
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In the cost curve in figure A III.1 the marginal abatement costs of each plant are 
plotted. The cost curve shows that the costs of reducing one kilogram of SO2 
from the plants vary between € 0.15 and € 3 per kg SO2. The graph also shows 
that up to about 60 percent emission reduction from the sector (i.e. at the present 
abatement level), the slope of the curve is rather flat. The rest of the costs function 
shows a steeper slope, indicating rapid increase of abatement costs to achieve 
further reductions. The maximal technical potential reduction is estimated at about 
95 percent.  

Marginal costs of NOx emission reductions 
For NOx the following abatement technologies have been considered:   

• Low NOx burners and other integrated technologies, with an assumed 
efficiency of about 60 percent 

• SCR: Selective Catalyst Reduction, which further would reduce emission by 
80 percent (arriving at a total reduction of about 90-95 percent). 

Figure A III.2 Marginal cost curve for NOx reductions from lignite power plants 
in 2010. 
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Source: Tme (2006) 

Figure A III.2 shows that up to about 55 percent emission reduction, the unit costs 
are relatively low (between 0.2 and about € 0.5 per kg). To achieve emission 
reduction beyond this more expensive technologies must be applied (Selective 
Catalyst Reduction), starting at marginal costs of about € 2.20 per kg. The most 
expensive technology has marginal unit costs of € 3.50 per kg. The estimated 
maximal technical reduction potential is about 85 percent. 

Marginal costs of PM emission reductions 
For PM the following abatement technologies have been considered: 
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• The already installed filters and their efficiencies are estimated for each 
power plant. For these filters, only operational costs have been assessed 
(investments are already in place);  

• For the upgrading of filters (to achieve required standards) or new filters on 
new plants, high overall reductions have been assumed (up to 99.98 percent) 
to achieve required standards. 

Figure A III.3 Marginal cost curve for PM reductions from lignite power plants in 
2010. 
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Figure A III.3 shows that the unit costs to reduce PM are in general much lower 
than those of SO2 and NOx (see figure A III.1 and A III.2). The relative flat part 
of the curve stretches to almost 99 percent, compared to 70 percent for SO2 and 
55 percent for NOx, making large reductions relatively cheap. For reductions 
between 99.8 percent and (almost) 100 percent the marginal unit costs increase 
rapidly resulting in a steep final part of the cost curve. Actually, a considerable 
part of this part of the curve is not shown, as the marginal price increases rapidly 
to about € 0.50 per kg PM. These relatively high marginal costs occur because in 
some cases large retrofit investments to the existing filters are necessary to 
achieve the last marginal emission reduction to comply with the LCP Directive. 

Costs of compliance with the LCP Directive 
Theoretically, economic policy instruments should lead to a lower overall 
abatement cost. Tme (2006) indicates how large these potential cost savings of a 
market oriented approach may be, compared to the case in which EU Directives 
are implemented straight forward through a command and control approach, 
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requiring that all installations reduce their emissions down to the same level 
required by the LCP Directive. The following simulations have been made: 

• Situation in 2005: in this case it is assumed that only already implemented 
abatement measures are used (but applying fuel use at full capacity), the 
costs of the reduction that is already achieved are indicated. 

• Ceiling based on LCP Directive: calculated ceiling for the total emissions 
from the sector based on LCP emission standards (see section A III.1).  

• Emissions standards: requiring that all plants individually comply with the 
LCP Directive.   

• Economic instruments: use of tax or emissions trading to comply with the 
calculated emissions ceiling. As long as the target for total emissions is the 
same, the price of an emissions permit and a tax rate will in theory have to 
be equal. However, in practice the authorities might have to try several tax 
rate to obtain the necessary emission target, since they do not know 
(exactly) the abatement costs. When emission trading is used, the total 
emissions are decided from the sum of the permits issued, and the market 
will then find the necessary permit price to achieve this.       

SO2 abatement costs 
As the fuel quality of the lignite used in Turkey’s power plants is low and 
fluctuating, reducing emissions sometimes will be quite difficult. This may also 
imply that in Turkey, compared to other countries with a high lignite input in 
electricity generation (i.e. Poland, Ukraine) the installed abatement technologies 
must be pushed to its limits to achieve the needed reductions. Furthermore, this 
may also limit the possibilities to “switch emission-reductions” between power 
plants and thus the potential cost savings from using economic instruments. 

Table A III.3 Estimated emission reduction, abatement costs and investments to 
comply with assumed NEC Directive requirements for SO2 

  Final 
emission 
 
1000 tons 

Emission 
reduction* 
 
Percent 

Average 
costs 
 
Kg 
reduction 

Total 
annual 
costs** 
Mill € 

Total invest-
ments** 
 
Mill. € 

Situation in 2005 725 59.4% € 0.304        
Ceiling  in 2010 
based on LCP 
Directive 

141,24 94.0%    

Emission standards 129 94.6% € 0.300   €  673  €  1 337  
Economic 
instruments 130 94.5% € 0.293   €  658   €  1 217 

* Compared to a situation with no abatement  

** Compared to the situation in 2005 

Source: Tme (2006) 

Table A III.3 shows among other things the following: 
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• To comply with an emission ceiling of 141 kton SO2 per year, installations 
will have to increase total emission reductions from the present 59 percent 
to some 95 percent compared to a situation with no abatement. To achieve 
this, considerable additional investments (between €1 200 – 1 340 million) 
are needed. 

• Use of economic instruments could reduce the needed investment amount 
by about € 120 million, compared to a strict implementation of the LCP 
Directive; 

• On an annual basis, the use of economic instruments can save up to about € 
15 million, which is relatively little (approx. 2 percent) of the total annual 
costs. 

• Due to technical limitations in both a market based and an emission 
standards approach, the estimated emissions reductions are larger than 
needed. In practice the choice for each plant is to install abatement 
equipment or not, implying that installations must overinvest to be on the 
safe side.  

With an economic instruments approach, calculations in Tme (2006) shows that 3 
power plants would reduce emissions less than when emissions standards are 
imposed, leading to a cost saving of about € 30 million/year for these plants. This 
means that instead of reducing about 95 percent of the emission (using a 
limestone process) only 75 percent would be reduced (applying the dry sorption 
process). 

On the other hand, 8 power plants would reduce emissions a little more than they 
would under an emissions standards regime, at additional costs of about € 15 
million. Thus, the net savings would be around € 15 million.  

NOx abatement costs 
NOx emissions are formed mainly at high temperatures with nitrogen from 
combustion air. NOx emission therefore depend more on combustion technology 
and conditions than on fuel quality. Therefore, according to Tme (2006) no 
specific attention needs to be given to the technological end of pipe possibilities to 
reduce NOx emissions. For NOx more stringent standards apply in 2016 than 
should be achieved by 2010.  
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Table A III.4 Estimated emission reduction, abatement costs and investments to 
comply with assumed NEC Directive requirements for NOx 

  Final 
emission 
 
1000 tons 

Emission 
reduction* 
 
Percent 

Average 
costs 
 
Kg 
reduction 

Total 
annual 
costs** 
Mill € 

Total invest-
ments ** 
 
Mill. € 

Situation in 2005 124.62 15.1%  € 2.97        
Ceiling  in 2010 
based on LCP 
Directive 

107.2      

Emission standards 
2010 100.27 41.7% € 0.31   €  22  €  139  

Economic 
instruments 2010 106.88 37.8% € 0.20   €  13   €  98 

Ceiling  in 2016 
based on LCP 
Directive 

59.49     

Emission standards 
2016 51.39 70.1% € 0.71 € 85 € 362 

Economic 
instruments 2016 56.87 65.7% € 0.48 € 56 € 264 

* Compared to a situation with no abatement  

** Compared to the situation in 2005 

Source: Tme (2006) 

Table A III.4 shows among other things the following: 

• Economic instruments may lead to a considerable reduction of the total 
sector NOx abatement costs. 

• To achieve the 2010 ceiling by using emission standards, annual costs 
would be € 22 million, whereas in case of use of economic instruments 
these costs would be reduced to € 13 million. This yields an annual cost 
saving of € 9 million or 41 percent.   

• For the 2016 emission ceiling the annual cost advantage may increase to € 
29 million, cutting 34 percent of the annual costs.  

• Also considerable cost savings for investments can be made, about € 100 
million for achieving the 2016 emission ceiling (on a total additional 
investment of € 360 million in the emission standard alternative). 

• Due to difficulties in fine tuning the emission reductions in the model, 
emission reductions in the regulation simulations are larger than in the 
market based simulations. 

PM abatement costs 
As the fuel quality of the lignite used in Turkey’s power plants is low and 
fluctuating, reducing PM emissions will be quite difficult. This may also imply 
that in Turkey, compared to other countries with a high lignite input in electricity 
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generation (i.e. Poland, Ukraine) technology must be pushed to the limits to 
achieve the needed reductions. As in the case of SO2, this may limit the 
possibilities to “exchange emission-reductions” between power plants and thus 
the potential cost-advantages by using economic instruments.   

Unabated PM emission factors of lignite are in general very high and may even be 
above 100,000 mg/Nm3. This implies that to comply with EU requirements, 
emissions must be reduced by factors ranging in many cases from 1,000 – 2,000.  

As all power plants today are equipped with dust filters, current emissions are 
already considerably reduced. Compliance with the LCP Directive then often 
means increasing the efficiency of filters from for example 98.5 percent to 99.5 
percent. Even if all technical options are fully used, it still looks uncertain whether 
the anticipated emission ceiling can be reached. If one or a few plants fail to 
completely comply with the required emission reductions, the emissions ceiling 
can probably not be reached easily according to Tme (2006). This is an important 
warning that the assumed emission ceiling is set too low to be achievable in 
practice.  

Table A III.5 Estimated emission reduction, abatement costs and investments to 
comply with assumed NEC Directive requirements for PM. 

  Final 
emission 
 
1000 tons 

Emission 
reduction* 
 
Percent 

Average 
costs 
 
Kg 
reduction 

Total 
annual 
costs** 
Mill € 

Total invest-
ments** 
 
Mill. € 

Situation in 2005 31.1 99.85%  € 0.0009        
Ceiling  in 2010 
based on LCP 
Directive 

12.36      

Emission standards 
2010 10.2 99.94% € 0.0021   €  50.6  €  301.2 

Economic 
instruments 2010 11.3 99.95% € 0,0012   €  28.24  €  111.05 

* Compared to a situation with no abatement  

** Compared to the situation in 2005 

Source: Tme (2006) 

Tme (2006) shows among other things the following:  

• The technical maximum possible emission reduction of PM from all plants 
is very close to the emission reduction required when implementing the 
assumed EU ceiling.   

• To achieve the emission ceiling in 2010 by using emission standards, annual 
costs would be some € 50 million, whereas in case of use of economic 
instruments these costs could be reduced to some € 28 million, i.e. an annual 
cost saving of some € 22 million or 44 percent.  

• Total investments could be reduced from some € 300 million to some € 110 
million, i.e. a 63 percent reduction.  
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However, Tme (2006) emphasises that due to the large uncertainty of the real 
effectiveness of upgrading and renovation of filters, the real form of the marginal 
cost curve may deviate from the simulated one. If this is the case, achieving the 
emission ceiling may require input of (almost) all available technology. In such a 
case the cost-advantages of a market based approach will diminish to possibly 
zero. 

Conclusion 
The simulations from Tme (2006) show that about € 66 million (8 percent) of the 
additional annual costs of complying with the EU standards could be saved by 
using a market based approach. Annual cost saving for NOx could reach some € 
29 million (34 percent), while annual cost savings for PM could be somewhat less 
(€ 22 million or 44 percent). Annual cost savings for SO2 could be some € 15 
million (2 percent). For SO2 investment savings of around € 120 million (9 
percent) could be achieved, for NOx up to some € 100 million (28 percent). The 
largest investment savings could eventually be for PM, where some € 190 million 
(63 percent) could be saved. In total this would lead to investment savings of 
some € 400 compared to 1.3 billion (31.5 percent) 

The cost savings could probably be increased by extending the use of economic 
instruments to other sectors. However, such potential benefits are not calculated.  

The calculated indicate that potential cost savings from use of economic 
instruments are probably so large that the use of economic instruments for 
reducing SO2, NOx and PM could be justified.  
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Annex IV The design of an emissions 
trading system 
A cap-and-trade scheme is envisaged 
Through the implementation of the IPPC (and eventually the LCP) Directive 
installations will be assigned a cap on their total emissions of NOx , SO2 and PM 
that should be fulfilled in some future year. A 10-20 years transition period has 
been indicated in the debate, but this will have to be negotiated.  

When the national caps for the total national emissions of the polutants are 
decided, a cap for the sectors that the trading regime would comprise should be 
decided. To facilitate emissions trading and ensure a smooth, gradual 
transformation from the present emission level to the future commitments one 
could simply issue an amount of permits to each installation equal to their existing 
emissions, and gradually reduce this allocation over the coming years. If we just 
as an illustration assume that the outcome of the negotiations with the EU in 2007 
is that by 2020 installations should comply with the Directives, the following 
future allocation of permits could be implemented: 

Figure A IV.1 Example of future allocation of permits.  
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If for instance total emissions of the pollutant from the sources covered by the 
emissions trading scheme are 100 million tons in 2008, and these emissions are to 
be reduced to 50 mill. tons in 2020 to comply with the various EU Directives, the 
number of issued permits could be gradually reduced over the years as illustrated 
in the figure. The allocation of permits to each installation could be reduced the 
same way, based on their emissions in 2008.  

The allocation scheme should be announced from the start, giving the companies 
the opportunity to plan their actions. The idea behind this is that not all 
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installations should rush to install BAT equipment and emission reduction 
facilities to comply with the Directives. Those that have the lowest costs would 
invest first, and be followed by the others. Some installations might be closed 
down because they are too old and expensive to be refurbished, which would 
make permits available for others.  

However, the fundamental challenge that all installations remaining in operation 
will have to comply with the IPPC Directive at the end of the transition period 
remains. Thus, cost savings would be considerably limited if this requirement is 
not lifted.       

Unlimited banking should be allowed  
After each year operators must surrender the number of permits equal to their 
actual emissions in that year. In most emission permit trading systems banking 
(saving) of permits to be used in future years is allowed, but borrowing permits 
from future years to use them today is not (Ellerman, 2002). In existing programs, 
banking has provided an incentive for earlier emission reduction and it has 
moderated otherwise volatile permit prices. The experiences from the RECLAIM 
system show that banking and borrowing can be crucial in some periods to level 
out external shocks to the system. This role is particularly significant when the 
trading between installations is limited, for instance as a result of slow market 
development, as might be the case in Turkey.   

Banking incentive is particularly important when doubt exists about how quickly 
permit markets might develop. Banking allows firms to form their own internal, 
temporal markets in which they can reduce costs at the same time as they move 
abatement forward in time (Ellerman, 2002). The experience with banking in the 
US Cap and Trade Program clearly shows this.  

Banking could be very important for the development of a trading regime during 
the Turkish EU transition period, both because our proposed reduction in the 
number of permits issued over time and the uncertainty regarding how fast a 
permit market might develop. We therefore propose unlimited banking allowance. 
However, borrowing should be restricted to avoid serious compliance problems at 
the end of the trading period.  

New entrants could have to buy most of their permits in the 
market 
How to treat new installations and expansion of existing ones is a challenge. 
According to the EU Directives there should be a permitting process, where new 
installations should apply for an emission permit. If the application is considered 
appropriate, the installations would be granted an emissions permit, telling it to 
apply BAT and setting a cap on its total emissions of the various pollutants based 
on the LCP Directive and local environmental conditions. Thus, the emission cap 
may be stricter than required by the Directives if the local environment requires 
so. 

Then there is the issue of the NEC Directive, setting a cap on total emissions of a 
pollutant from the sector. If there is no room for issuing permits to new entrants, 
other polluters would eventually have to reduce their emission to allow for issuing 
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permits to new entrants An emission trading scheme offers an opportunity to 
handle the issue of new entrants in a cost effective way.  

New entrants have been handled differently in most trading schemes. In some cap 
and trade schemes, for instance in some countries under the EU ETS, some 
permits are withheld to be allocated free of charge to new entrants in the trading 
scheme. In the US Cap and Trade scheme some permits are withheld to be 
auctioned to new entrants. The idea is that newcomers could then either be 
allocated some portion of their permit needs and buy the rest in the market or at 
public auctions, or as in the US buy permits from the authorities. To our 
knowledge none of these approaches have so far been challenged seriously, 
because there have been few if any new entrants in the markets compared to the 
available amount of permits.   

The Dutch NOx trading system is special in that all participants automatically are 
allocated permits according to their energy input, and thus treats existing and new 
installations equally. If there are many new entrants, the emission standards on 
which the allocations are based will have to be tightened over time if the total 
emission cap is to be complied with, meaning that all existing sources contribute 
to giving the new entrants permits for free. Since we recommend a cap and trade 
approach to ensure overall compliance with the EU Directives this is not an 
option, no matter how appealing it may seem from a new entrant point of view.  

How to treat new entrants would likely be a more important issue in Turkey than 
in most developed countries because a growth in the number of new installations 
and expansion of existing ones could be expected. For instance, a substantial 
growth in power demand is expected in the coming years. If these installations 
would have to buy all their permits this could be a competitive disadvantage for 
them compared to existing domestic installations or installations in some other 
countries. However, it would be in line with the polluter pays principle, requiring 
all emission sources to pay for the damages their emissions cause. To set aside 
enough permits for new entrants is not easy either, since it is impossible to assess 
on beforehand what the demand will be from now and 15 – 20 years on.  

Anyway, it could be wise to set aside some permits for new entrants and to 
“lubricate” the system, see below on a strategy for the EU negotiations. However, 
to the extent that demand for permits from the government exceeds supply new 
entrants would have to buy most of their permits in the market. This would ensure 
a cost effective long term implementation of new entrants, and also give 
incentives to existing units to reduce their emissions.                

Monitoring and enforcement could be a challenge 
Annex VIII in the Large Combustion Plant directive requires continuous 
monitoring of concentrations of SO2, NOx and dust from waste gases from each 
combustion plant with a rated thermal input of 100 MW or more. This will apply 
to all lignite-fired power plants in Turkey. Combustion plants with a life span of 
less than 10,000 operating hours are exempted from this requirement, implying 
that old plants with short expected remaining life span do not need to install this 
kind of equipment.  
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Where continuous monitoring is not required, discontinuous monitoring shall be 
required at least every six months. As an alternative, appropriate determination 
procedures, which must be verified and approved by the competent authorities, 
may be used to evaluate the quantity of the pollutants present in the emissions. 
Such procedures shall use relevant CEN, ISO or eventually other national or 
international standards. Moreover, the sulfur content of the fuel which is 
introduced into the combustion plant facilities must be regularly monitored.  

These requirements show that all larger installations that intend to be in operation 
in the future will have to install devices for continuous monitoring. However, it 
should not be necessary to require the installation of such devices from the start to 
be allowed to participate in emissions trading. The experiences from the Swedish 
NOx tax system shows that trading can take place with less sophisticated 
monitoring, based on a proxy variable. This should be possible also in Turkey, 
where some proxy variables based on best practice in the industry could be 
applied. As in Sweden, early installations of monitoring devices could eventually 
be stimulated by making it profitable for the installations to do so.  

An inspection and enforcement mechanism to ensure compliance and punish those 
who do not comply will have to be established. Frequent, unannounced 
inspections to set a standard for compliance could be necessary, at least for the 
first years of the trading regime. Here Turkey has little experience to build on, and 
will most likely have to apply a learning by doing approach. To gain experience it 
would be a clear advantage if the number of installations participating in the 
trading system is limited, as would be the case if emissions trading only comprise 
SO2, NOx and/or PM from power plants.  

The punishment for non-compliance could be a high fine for the installations to 
pay. In trading regimes in other countries the fine is typically set at 2-3 times the 
expected or actual permit price. The fine will then act as a ceiling for the permit 
price. An alternative or supplement to a fine could be to move the deficit to next 
year with a physical penalty added, like in the Dutch NOx permit trading system 
where the penalty is 30-40 percent. This would imply that installations would 
have to over-achieve in the next period. A combination of a fine and (over) 
achievement in the next period is also possible. We recommend such a 
combination, which would likely be more in compliance with the requirements in 
the EU Directives than using a fine only.             

The issue of “hot spots” should not be a problem   
“Hot spots” or the possibility that the pattern of abatement arising from a wide, 
unrestricted permit market may lead to concentrations of emissions in certain 
areas that will violate local air quality goals. The solution to this problem is not to 
restrict trading, but to use another instrument to ensure achievement of the purely 
local goal (Ellerman, 2002). The concern of hot spots also arises with 
conventional command and control policy instruments or when using emission 
taxes. Hot spots will appear in a market based system only when emissions 
sources causing the worst pollution are more costly to abate than other emissions 
sources, which is seldom the case according to OECD (2005). The experience 
from the US cap and Trade program confirms this. If hot spots appear, they can be 
treated with supplementary instruments, like a high pollution levy, or other 
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command and control restrictions like denying installations to buy permits or 
demand them to sell the permits again.    

In Turkey there are concentrations of power plants and other industries in some 
areas. If local air quality standards are established and enforced, the authorities 
can simply deny installations in these areas to buy so many permits that they 
violate the local standards. Besides, all installations would have to comply with 
the IPPC Directive sooner or later as long as it is not amended. However, potential 
massive future establishing of new installations could eventually cause an 
unwanted situation with high air pollution concentrations. We do not know of any 
examples where emission trading has lead to hot spots, and do not think that this 
would be the case in Turkey either.   

The legal framework should be simple 
In most countries emission trading is established through a separate law, defining 
the overall frames and rules for the trading system. This will likely also have to be 
the case in Turkey. A law provides the necessary basic security for the market 
participants to engage in trading activities from a long term perspective, and could 
avoid bureaucratic manipulation of the rules of the game. It is more difficult to 
change a law that to make some administrative changes. This could be potentially 
very important, since companies might decide on costly, long term investments as 
part of the emissions trading activities, and would for instance like to reduce 
uncertainty regarding potential for future sales of the excess permits etc.   

A law should define the following: 

• The rules for permit allocation among installations 

• The right to trade these permits, and who should be eligible to trade 

• The obligation for installations to turn in permits to the authorities at the end 
of the year according to actual emissions in that year 

• The rules for banking and borrowing of permits 

• The eventual establishing of an auction system  

• Monitoring and enforcement systems 

When the overall framework for the trading system is established through the law, 
it should leave it to the environmental authorities to decide the details in the 
system. The Ministry of Environment and Forestry or the Ministry of Energy and 
Natural Resources could administer the trading system. A registry to keep track of 
the permits would have to be established. It should be mandatory to report all 
transactions to this registry. The information in the registry would serve as a basis 
for the inspection and enforcement of the system. The Ministry of Finance should 
administer the fines of the system according to their responsibility for this in other 
parts of the environmental policy. To the extent that any permits are auctioned 
from the government to the installations, the Ministry of Finance should also be 
responsible for this.          

A considerable capacity building is necessary 
Our clear impression is that there are generally very limited knowledge about 
emissions trading in general in Turkey, and almost no knowledge on the practical 
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use and design of this policy instrument. This is usually the case in countries 
where emissions trading has not been considered or used. Besides, emission 
trading appears more complicated to people than emission taxes.  

Thus, a comprehensive capacity building for the affected officials in the public 
administration and the staff in the installations that will be covered by the trading 
regime is needed. This should cover the general principles for emissions trading 
and the various details involving the different stakeholders. Some training 
sessions involving public officials and company staff etc. simulating realistic 
trading situations could be useful. There are considerable experiences with this 
from various countries that have implemented emissions trading regimes.  

Also help to establish the trading system, to draft the emissions trading law and 
other necessary regulations would be useful. This should be available from 
countries that have introduced emissions trading, and the EU Commission should 
also be able to provide help.     

Marketing of emissions trading as a tool for the installations to reduce their 
compliance costs could also be necessary. Experiences from most trading regimes 
show that trading tend to develop on its own when the legal framework is 
established. In for instance the US Cap and Trade program brokers and other 
intermediate actors appeared and helped to bring buyers and sellers together. Also 
trade organizations and other private organizations can play a role in spreading 
news and knowledge about emissions trading, how it works and its benefits. 
However, since there is very little knowledge about emissions trading in Turkey it 
should not be expected that brokers and similar agencies will play any role here. 
Therefore, the public authorities together with the help from other countries 
should consider some marketing efforts at start up of the trading regime.  

In any case it should be expected that emissions trading would develop gradually 
when the permits are allocated. Companies would perhaps first start banking 
permits, and then over time sell them to others when a market develops   

  

  

    

 

 69 


	Abstract
	Background
	Problem statement
	Conclusion and recommendation
	The Turkish emission permitting system needs major overhaul
	The EU Directives have very specific requirements
	Model calculations show potential cost savings from use of economic instruments
	Introducing economic instruments would be very challenging
	A pilot emission trading system 
	Monitoring and enforcement would be a challenge 
	Emission trading should be based in a law 
	A considerable capacity building is necessary
	All directives should be jointly considered in the coming negotiations with the EU

	1 Introduction 
	2 The EU Directives and scope for use of economic instruments
	2.1 Overview of the Directives
	The Integrated Pollution Prevention and Control (IPPC) Directive 
	The Large Combustion Plant (LCP) Directive
	The National Emissions Ceilings (NEC) Directive
	The IPPC Directive is the obstacle against economic instruments



	3 What are economic instruments? 
	3.1 Overview of policy instruments
	3.2 Evaluation criteria for environmental policy instruments
	3.3 How do economic instruments work in practice? 
	Leave it to the companies to find solutions 
	Companies may behave differently in practice    
	Monitoring and enforcement are crucial
	Emissions trading an emerging instrument in Europe



	4 Turkish environmental policy instruments and implementation of EU Directives
	4.1 Public Stakeholders     
	4.2 Existing permitting arrangements
	Overview
	Assessment 
	Monitoring
	Inspection and enforcement 


	4.3 Attempts to implement the Directives 

	5 Assessment and recommendations
	5.1 The Turkish challenge
	5.2 Emissions permits must anyway be issued  
	5.3 Emissions trading the most viable option       
	5.4 An emission tax difficult to apply
	5.5 Voluntary agreements should not be pursued
	5.6 A pilot trading scheme for the power sector
	5.7 A power sector strategy
	Emissions trading should facilitate the privatization process
	Short term actions are necessary


	5.8 Elements to a strategy for the EU negotiations
	Enough time for compliance is essential
	All directives should be seen together
	Amendments of the IPPC Directive should be raised
	Develop emission inventories and long term scenarios
	The IPPCC Directive is the obstacle against economic instruments 
	The LCP and NEC Directives provide flexibility for economic instruments
	Legal conclusions are not very encouraging


	Dutch NOx trading system
	Swedish NOx emission tax
	Tax on sulfur content in fuel oil in Norway
	Norwegian voluntary SO2 emissions reductions
	The US SO2 cap and trade program
	The RECLAIM emissions trading programs in the Los Angeles Basin
	Voluntary agreements in the Netherlands and Germany
	The Dutch Covenants
	Agreements on SO2 and NOx reductions in the Netherlands
	The German voluntary agreements
	Assessment


	Experiences from Eastern Europe
	Characteristics of the power plants
	Marginal costs of emission reductions
	Marginal costs of SO2 emission reductions
	Marginal costs of NOx emission reductions
	Marginal costs of PM emission reductions


	Costs of compliance with the LCP Directive
	SO2 abatement costs
	NOx abatement costs
	PM abatement costs


	Conclusion
	A cap-and-trade scheme is envisaged
	Unlimited banking should be allowed 
	New entrants could have to buy most of their permits in the market
	Monitoring and enforcement could be a challenge
	The issue of “hot spots” should not be a problem  
	The legal framework should be simple
	A considerable capacity building is necessary




