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Directive 2001/81/EC on national emission
ceilings for certain atmospheric pollutants

In June 1999 the European Commission
presented a proposal for a directive setting
national emission ceilings (NECs) for four
air pollutants that cause acidification and
the formation of ground-level ozone: sul-
phur dioxide (SO2), nitrogen oxides (NOx),
volatile organic compounds (VOCs), and
ammonia (NH3). After two years of nego-
tiation, it was adopted by the Council of
Ministers and the European Parliament in
July 2001.

The aim of the directive is to gradually
improve, through a stepwise reduction of
the four pollutants, the protection both of
human health and the environment through-
out the EU. By means of EU strategies to
combat acidification and ground-level
ozone, the directive establishes interim en-

vironmental quality targets that are to be
attained by 2010.

These targets constitute the first step to-
wards the achievement of the long-term
objectives of not exceeding the so-called
critical loads,1 and of effective protection
of human health against risks from air pol-
lution, as laid down in the Fifth Environ-
mental Action Programme. This NEC direc-
tive is the key legislation for the achievement
of those environmental objectives, as well
as for attaining the EU air quality standards
for a number of pollutants, including SO2,
NO2, fine particles (PM10), and ozone.

Background
After its adoption of the acidification strat-
egy in March 1997, the Commission spent

1 Critical loads have been defined as: “The highest load that will not cause chemical changes leading
to long-term harmful effects on the most sensitive ecological systems.” It can be said that in a strict
sense a critical load, according to that definition, is one that does not produce any effect on the most
sensitive receptor even in the long term. Receptors may be individual species, types of soil, ecosys-
tems, etc. For further info, see: www.acidrain.org/cl_fact.htm#Critical_loads.
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EU15 emissions 1990-2001, and emission ceilings for 2010.
Emissions in ktonnes. Source: Review and revision: Emission data reported to CLRTAP . EMEP MSC-W Report 2003.

Nitrogen oxides

Volatile Organic Compounds Ammonia

Sulphur dioxide

two years on thorough analysis in order
to determine the ways by which the in-
terim targets for ground-level ozone and
acidification could be met at the lowest
possible cost for the EU as a whole. This
work was done with the RAINS computer
model, the same as that used for many
years by the Convention on Long-range
Transboundary Air Pollution, for exam-
ple when preparing and negotiating the
1999 Gothenburg Protocol. During this
process of analysis, experts from mem-
ber states, as well as from other stake-
holders (including industry and environ-
mental NGOs) were continuously being in-
formed and consulted.

According to the Commission’s origi-
nal proposal from June 1999, the total
emissions of sulphur dioxide in the EU

should come down by 78 per cent, be-
tween 1990 and 2010. In the same time
period, the emissions of nitrogen oxides
should be reduced by 55 per cent, and those
of volatile organic compounds and am-
monia by 60 and 21 per cent respectively.

While the parliament gave unreserved

support to the Commission’s proposed
emission ceilings, most member states
were not prepared to do so. After concili-
ation negotiations between parliament and
the Council, the NECs in the resulting di-
rective will mean less emission reductions:
SO2 will come down by 77 per cent, NOx

by 51 per cent, VOCs by 54 per cent, and
ammonia by 14 per cent. Consequently
there is great risk that the interim envir-
onmental targets for ozone and acidifica-
tion will not be achieved, a fact that has
been strongly criticised by environmen-
talist NGOs.

In most cases the emission ceilings of
the directive do not deviate very much
from those the EU member countries had
already undertaken in 1999 by signing
the Gothenburg protocol to the Conven-
tion on Long-range Transboundary Air
Pollution. This may give rise to questions
as to why the EU was investing so much
time and effort in order to come up with
a NEC directive for the EU.

One main reason is that EU legislation
is in practice more demanding than in-

ternational agreements. Having legally
binding national emission ceilings estab-
lished in EU legislation gives stronger pro-
visions for follow-up and control of mem-
ber states’ implementation and compli-
ance with the NECs.

Another reason is that the Commission
is responsible for the achievement of EU

environmental objectives, which in turn
may require binding EU legislation. Since
the EU has ratified the Gothenburg Pro-
tocol, it will furthermore be up to the
Commission to ensure fulfilment of the
Protocol obligations, and a practical way
to do this will be through EU legislation,
such as the NEC directive.

The directive’s objectives
The aim is “to limit emissions of acidify-
ing and eutrophying pollutants and ozone
precursors” in order to improve the pro-
tection of the environment and human
health against risks of adverse effects, and
“to move towards the long-term objec-
tives of not exceeding critical levels and
loads and of effective protection of all
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people against recognized health risks
from air pollution.”

Emission ceilings
By 2010 member states must have so lim-
ited their annual national emissions so
that they do not exceed the emission ceil-
ings laid down in Annex 1 (see Table 1),
and they must also ensure that these emis-
sion ceilings are not exceeded in any year
after 2010. The purpose of the emission
ceilings is “to meet broadly” the interim
environmental targets, set down in Arti-
cle 5.

Following adoption of the NEC direc-
tive, national emission ceilings for 2010
have also been agreed with ten of the
twelve so-called acceeding countries.
These NECs are prescribed in the accession
treaties between the EU and each acced-
ing country, and shown in Table 2.

Interim targets
The three interim environmental targets
in Article 5, are:

ACIDIFICATION. The areas where criti-
cal loads are exceeded shall be reduced
by at least 50 per cent in all areas as com-
pared with the situation in 1990.

HEALTH-RELATED OZONE EXPOSURE.
Ground-level ozone above the critical
level for health shall be reduced by two-
thirds in all areas compared with the situ-
ation in 1990. Moreover the ground-level
ozone load shall not exceed a given ab-
solute limit anywhere.

VEGETATION-RELATED OZONE EXPO-
SURE. Ground-level ozone above the criti-
cal level for vegetation shall be reduced
by one-third in all areas compared with
the situation in 1990. In addition, the load
shall not exceed a given absolute limit
anywhere.

Since the political compromise be-
tween the Council and the parliament re-
sulted in less demanding binding emis-
sion ceilings (as compared with the Com-
mission’s proposal), the NECs of the di-
rective will not be sufficiently stringent
to attain the emission reductions neces-
sary for meeting the interim targets. The
directive therefore also contains so-called
indicative emission ceilings (set out in
Annex II). These are set for the EU as a
whole (not for each member state), and
reflect the emission reductions estimated
to be needed EU-wide to meet the interim
targets (see Table 3).

Programs and reporting
The directive lays down that by October
2002 member states must draw up pro-
grammes for the progressive reduction of
national emissions of the four pollutants,
and report them to the Commission, at

latest by December 2002. These reports
shall provide information on measures and
action taken at the national level to at-
tain the emission ceilings. The national
programmes shall be updated and revised
by October 1, 2006. Member states are
also obliged to make this information
available to the public.

If prepared in accordance with the ob-
ligations, these programmes could provide
useful information not only on projected
future emission levels, but also on national
forecasts regarding future levels of activ-
ity in the energy, transport, industry, and
agriculture sectors. Moreover, if member
states produce and disseminate this type
of information properly, the likelihood of
compliance with other air quality legis-
lation, such as the EU air quality stand-
ards, could be better evaluated.

Member states shall also annually re-
port their national emission inventories
and projections for 2010 to the Commis-
sion. Methodologies for emission inven-
tories and projections are specified in the
directive.

Review and revision
Based on among others the information
from member states, the Commission shall
report to the European Parliament and the
Council in 2004 and 2008 on progress
made in the implementation of the national
emission ceilings as well as on the extent
to which the interim environmental tar-
gets are likely to be met by 2010, and on
the extent to which the long-term objec-
tives could be met by 2020.

In the review that is to be completed
in 2004, the Commission shall include an
evaluation of the indicative emission ceil-
ings for the Community as a whole, and
consider further cost-effective actions that
might be taken in order to reduce emis-
sions with the aim of attaining the interim
environmental targets by 2010.

The reports by the Commission may be
accompanied by proposals for modifica-
tion of the national emission ceilings for
2010 and/or the interim environmental
targets. The Commission may also pro-
pose “further emission reductions with
the aim of meeting, preferably by 2020,
the long-term objectives”.

Stepwise improvements
In essence the methodology used when
developing the directive is intended to
ensure the attainment of agreed targets
for improving protection of the environ-
ment and health, and to bring about an
equal relative environmental improve-
ment everywhere in the EU, while at the
same time ensuring extraordinary im-
provements in the worst affected areas.

Table 2. National emission ceilings for
SO2, NOx, VOCs and NH 3, to be attained
by 2010 by the acceding 1 and accession
candidate 2 countries (kilotonnes).

1 The NECs for the eight acceding countries are not
given in the NEC directive (2001/81/EC), but in the
accession treaty for each country.

2 The NECs for the two accession candidate coun-
tries (Bulgaria and Romania) have not yet been es-
tablished. Therefore, the figures given in this table
for these two countries are taken from the 1999
Gothenburg Protocol.

Table 1. National emission ceilings for
SO2, NOx, VOCs and NH 3, to be attained
by 2010 by the EU15 member states (kilo-
tonnes).

Table 3. Indicative EU-wide emission ceil-
ings for SO 2, NOx and VOCs (kilotonnes).

yrtnuoC OS 2 xON sCOV HN 3

airtsuA 93 301 951 66

muigleB 99 671 931 47

kramneD 55 721 58 96

dnalniF 011 071 031 13

ecnarF 573 018 0501 087

ynamreG 025 1501 599 055

eceerG 325 443 162 37

dnalerI 24 56 55 611

ylatI 574 099 9511 914

gruobmexuL 4 11 9 7

sdnalrehteN 05 062 581 821

lagutroP 061 052 081 09

niapS 647 748 266 353

nedewS 76 841 142 75

KU 585 7611 0021 792

51UE 0583 9156 0156 0113

OS 2 xON sCOV

51UE 4363 3295 1855

yrtnuoC OS 2 xON sCOV HN 3

airagluB 658 662 581 801

.peRhcezC 562 682 022 08

surpyC 93 32 41 9

ainotsE 001 06 94 92

yragnuH 005 891 731 09

aivtaL 101 16 631 44

ainauhtiL 541 011 29 48

atlaM 9 8 21 3

dnaloP 7931 978 008 864

ainamoR 819 734 325 012

aikavolS 011 031 041 93

ainevolS 72 54 04 02
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The aim of the general relative improve-
ment is expressed in the form of a so-called
gap closure towards the long-term objec-
tive where there will be no exceeding of
critical loads. “Gap closure” means a
stepwise gradual closing of the gap be-
tween the current environmental situation
and the “ideal” situation (with no exceed-
ing of critical loads). The extraordinary
improvements are to be achieved by in-
cluding absolute limits for exposure to
pollutants in the gap-closure procedure.

A computer model for integrated as-
sessment was used to arrive at a so-called
joint optimization to find the most cost-
effective way, for the EU as a whole, of
achieving the environmental aims. This
enabled the Commission to propose dif-
ferentiated national emission ceilings,
which largely reflect the polluter-pays
principle and should maximize the envi-
ronmental benefits of emission reduc-
tions.

Costs overestimated
A drawback of this methodology is that
it tends to overestimate the costs of re-
ducing emissions. The reason is partly
that only technical emission abatement
measures have been considered with no
account taken of structural measures such
as switching from coal to gas, increasing
energy efficiency, greater use of alterna-
tive energy sources, and changes in the
transportation and agricultural sectors.
Emissions could be reduced at much lower
cost through some of these structural
changes than by relying solely on tech-
nical end-of-pipe solutions.

Furthermore, a highly doubtful energy
scenario has been used in the computer
modelling. This is largely based on in-
formation submitted by the individual
member states, and would imply an in-
crease in the EU emissions of carbon di-
oxide by about 8 per cent by 2010.

Such an increase is in absolute disre-
gard of the commitments made by the EU

and its member countries under the Kyoto
protocol, which would involve a reduc-
tion of 8 per cent in the EU emissions of
greenhouse gases (of which carbon di-
oxide is the most important). A computer
run simulating a low-CO2 scenario that
would roughly accord with the Kyoto
agreement brought the extra cost down
by more than 40 per cent.

Benefits to health
and the environment

The area of ecosystems where the depo-
sitions of acidifying air pollutants exceed
the critical loads should be diminished
as a result of the directive. There will also

be reductions in the exposure to damag-
ing levels of ozone, both for people and
vegetation. By lowering the emissions of
SO2 and NOx, the directive will help re-
duce exposure to health-damaging fine
particles (PM), since these two pollutants
act as precursors to secondarily formed
sulphate and nitrate particles.

Although no interim targets have been
set for eutrophication, improvements can
nevertheless be expected as result of the
lower emissions of NOx and ammonia.
However, significant further reductions in
emissions are needed in all cases in order
to attain the long-term objectives for the
protection of health and the environment.

The Commission has also made an
analysis of the quantifiable gains from
reducing emissions in terms of money.
Account was taken chiefly of the effects
on human health (morbidity and mortal-
ity), on farm crops and modern buildings
and materials. Calculations showed the
gains to be significant, and that the eco-
nomically quantifiable benefits signifi-
cantly outweighed the estimated costs. It
should however be noted that a number
of gains were not included, such as the
direct health effects of NO2 and VOCs, less
acidification of soil and water, less eutro-
phication, fewer effects on biological di-
versity, lesser long-term effect on forest
productivity, and less damage to histori-
cal monuments.

Level of ambition too low
The Commission’s original proposal con-
tained relatively strict national emission
ceilings. Although largely supported by
the parliament, they were firmly rejected
by the Council. The resulting political
compromise means that the NECs con-
tained in the directive will not suffice even
to attain the agreed interim environmen-
tal objectives for 2010.

The process of review and revision pro-
vides an opportunity to strengthen the
existing NECs for 2010, but will more
likely result in a future stepwise strength-
ening of the emission ceilings – for ex-
ample by establishing new NECs for 2015
and 2020. In any case it is obvious that
the attainment of the long-term objectives
will require significant further reductions
in the emissions of all four pollutants.

National reporting on programs
By early 2004, four EU countries – Bel-
gium, Greece, Ireland and Luxembourg
– had still failed to report to the Com-
mission how they propose to reduce their
emissions of air pollutants so as to fulfil
their commitments under the NEC direc-
tive. Moreover, many of those that had

reported failed to do as the directive re-
quires.

From the eleven national reports that
were delivered, it appears that several of
the member countries foresee difficulties
in meeting their ceilings. The main prob-
lem seems to be nitrogen oxides. Based
on “business as usual” projections as re-
ported by member states, only Finland
and the UK would comply with all of their
emission ceilings by 2010. If envisaged
measures are considered, Germany would
also meet all its emission ceilings.

It is not however easy to determine how
great the difficulties for meeting the ceil-
ings actually are, since virtually all of the
national programmes lack the information
needed for an analysis – namely, quanti-
tative estimates of the effect of policies
and measures that are either planned, pro-
posed or undertaken.

Future developments
The directive is scheduled for review and
revision by 2004, thus providing an op-
portunity to strengthen the emission ceil-
ings for 2010, to set new ceilings for later
target years (say, 2015 and/or 2020), and
to decide when the long-term environ-
mental objectives should be achieved.

It is however likely that the first review
and revision will be delayed by about a
year, the reason being that the analysis
and evaluation are to be co-ordinated with
the ongoing Clean Air For Europe (CAFE)
programme, initiated by the Commission
in 2001.

The CAFE programme will result in a
so-called thematic strategy for air pollu-
tion, to be presented by the Commission
by July 2005 at the latest. This strategy is
to be accompanied by proposals for re-
vised and/or new directives relating to air
pollution. Current developments under
CAFE indicate that the NEC directive may
also be extended to include national emis-
sion ceilings for fine particles (PM10 or
PM2.5, or both).

Further information
An initial assessment of Member States’
national programmes and projections
under the national emission ceiling direc-
tive (20 01/81/EC). Summary paper. ETC-

ACC Technical Paper 2003-8, published
in April 2004. Available at http://air-
climate.eionet.eu.int/announcements/
ann1082666299

The reports on national programmes
received by the Commission can be found
on the environment directorate’s website
http://europa. eu.int/comm/environment/
air/nationalprogr_ dir200181.htm


