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A MEETING IN BONN in October last
year marked the conclusion of sev-
eral years’ work within the WHO on
revised guidelines for four outdoor
air pollutants: particulate matter,
ozone, nitrogen dioxide and sulphur
dioxide. The results have so far only
been published as a report of the
meeting; the target date for the pub-
lication of the full material is set for
late summer 2006.

The previous update of the World
Health Organization’s air quality
guidelines was completed in 1997
and printed as a WHO publication in
2000, and was targeted mainly at
Europe.

A great deal of new research has
been published since then and there
has been growing awareness among
scientists and policy makers of the

AIR QUALITY AND HEALTH

New WHO air
quality guidelines
The World Health Organization is strengthening its air quality
guidelines for a number of pollutants and making them global.
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THE SWEDISH NGO
SECRETARIAT ON ACID RAIN
The Secretariat has a board consisting of one
representative from each of the following or-
ganizations: Friends of the Earth Sweden,
the Swedish Anglers’ National Association,
the Swedish Society for Nature Conserva-
tion, the Swedish Youth Association for En-
vironmental Studies and Conservation, and
the World Wide Fund for Nature Sweden.
The essential aim of the secretariat is to pro-
mote awareness of the problems associated
with air pollution, and thus, in part as a
result of public pressure, to bring about the
needed reductions in the emissions of air
pollutants. The aim is to have those emissions
eventually brought down to levels – the so-
called critical loads – that the environment
can tolerate without suffering damage.
In furtherance of these aims, the secretariat
• Keeps up observation of political trends
and scientific developments.
• Acts as an information centre, primarily
for European environmentalist organiza-
tions, but also for the media, authorities,
and researchers.
• Produces information material.
• Supports environmentalist bodies in other
countries in their work towards common
ends.
• Participates in the lobbying and cam-
paigning activities of European environ-
mentalist organizations concerning Euro-
pean policy relating to air quality and cli-
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DURING THE LAST FEW MONTHS, in-
tensive discussions and negotiations
have taken place in the EU about the
Thematic Strategy on Air Pollution
and the European Commission’s pro-
posal for a new air quality directive.1

The thematic strategy
On 9 March the Council of Environ-
ment Ministers adopted its conclu-
sions on the thematic strategy, in
which they welcomed the strategy.
The ministers said they acknowledge
“that even with effective implemen-
tation of current policies, there will
remain very significant adverse im-
pacts on human health and the envi-
ronment from air pollution in 2020”,
and that they were “convinced that
the magnitude of these impacts is such
that additional action must be taken
to combat air pollution in the EU.”

The ministers described the emis-
sion targets proposed in the strategy
for 2020 as “an appropriate basis for
further considerations”, and urged the
Commission to come forward with
additional measures to further reduce
emissions, including stricter emis-
sion standards (Euro VI) for heavy-
duty vehicles. They demanded more
action to reduce pollution from ship-
ping and stationary combustion
sources, as well as initiatives to cut
emissions from agriculture.

It was recognized that a mix of na-
tional, EU, and international meas-
ures will be required to deliver the
strategy’s objectives in a cost-effec-
tive way, and that a better integra-
tion of air pollution issues into agri-
cultural, energy and transport poli-
cies both at EU level and at national
level is needed.

Moreover, the ministers noted
“with satisfaction” that the Commis-
sion will come forward, as soon as
possible, with a legislative proposal
to revise the national emission ceil-
ing directive.

The strategy has also been dis-
cussed in the European Parliament’s
environment committee.2 The Par-
liament’s rapporteur – the Dutch so-

EU POLICY

Differing views on proposals
Thematic strategy and air quality directive have been debated by ministers and parliamentarians.

cial democrat Dorette Corbey – has
called for more ambitious reduction
targets regarding the emissions of
nitrogen oxides, fine particles (PM2.5),
and volatile organic compounds.
Some other parliamentarians, such
as Satu Hassi (Finland, Green Party)
and Anders Wijkman (Sweden, Chris-
tian Democratic Party) want tougher
emission reductions also for other air
pollutants (ammonia and/or sulphur
dioxide).

The discussions will result in a
resolution from the Parliament. On
30 May, the environment committee
report will be adopted, while adop-
tion in a full plenary session is ex-
pected by June or July.

Air quality directive
The Commission was strongly criti-
cized back in September last year
when it presented its proposal for a
new air quality directive and intro-
duced several derogations that would

in practise weaken existing air qual-
ity legislation (see AN 4/05, pp. 4–5).
Under the Austrian presidency, the
proposal has been intensively debated
in the council’s working party on the
environment, i.e. the body with rep-
resentatives from the member states’
environment ministries that prepares
the Council’s common position that
is to be adopted by the environment
ministers.

Council negotiations take place
behind closed doors, and public ac-
cess to documentation from these
negotiations is very limited. It is
however clear that most member
states want to weaken even further
the obligations in the existing legis-
lation, as compared to the Commis-
sion’s proposal. It has for example
been suggested that restrictions could
be placed on the areas where air qual-
ity limit values apply – currently they
apply everywhere in outdoor air, i.e.
throughout the territory of the mem-
ber states.

Regarding the concentration cap for
fine particles (PM2.5), which the Com-
mission proposed should be set at 25
micrograms per cubic metre (μg/m3)
and be attained by 2010, member states
have been discussing its replacement
with a softer target value, which is
to be complemented by a binding limit
value (at the same level) to be attained
five years later, i.e. by 2015.

Some member states have argued
in favour of having no binding limit
values at all for PM2.5, but only tar-
get values. Moreover, there have been
suggestions to extend the five-year
derogation for attainment of existing
and forthcoming limit values for sev-
eral pollutants.

There appear to be widely differ-
ing views in the Parliament about
the Commission’s proposal. The rap-
porteur – the German liberal Holger
Krahmer – has suggested replacing
the binding concentration cap for PM2.5
with a target value (as well as lower-
ing the value from 25 to 20 μg/m3),
and exempting some areas (e.g. those
“to which the public do not have ac-

Action for better air quality by Milieudefensie
(Friends of the Earth Netherlands). Many
environmentalist organizations in Europe
are deeply concerned over the compro-
mises to the existing legislation that have
now been proposed.
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The new WHO Air quality guideline val-
ues (AQG). They are recommended to
be achieved everywhere in order to
significantly reduce the adverse health
effects of pollution.
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New WHO air quality guidelines
Continued from front page
global nature of the public health
problems posed by exposure to air
pollution.

One important new addition is that
WHO has chosen to set guideline val-
ues for particulate matter. The pre-
vious version only gave guidance in
the form of a statistical model relat-
ing exposure to risk, since research-
ers were unable to find a concentra-
tion that did not produce negative
effects on health. It was therefore left
to policy makers to decide what risk
should be considered acceptable.

No threshold value for harmful
effects has yet been determined, but
during the course of revising the
guidelines it was found that the dose-
response approach has not worked
well, particularly in developing coun-
tries.

WHO has therefore chosen to set
values, which if achieved, would be
expected to result in significantly re-
duced rates of adverse health effects.
However it is stressed that there is
a need to reduce exposure to non-
threshold pollutants even where cur-
rent concentrations are close to or
below the proposed guidelines.

Given that air pollution levels in
developing countries often far exceed
the recommended guidelines, WHO
also proposes interim target levels,
in excess of the guideline values them-
selves, to promote steady progress
towards meeting the guideline values.

The concentration values given
refer to monitoring sites representa-

tive of population exposures. Levels
may be higher close to specific sources
such as major roads, power plants
and other large stationary sources,
and protection of populations living
in such locations may require special
measures to bring the pollution lev-
els below the guideline values.

Particulate matter (PM)
WHO states that the risk for various
outcomes has been shown to increase
with exposure and there is little evi-
dence to suggest a threshold below
which no adverse health effects would
be anticipated – the lower range of
concentrations at which adverse
health effects has been demonstrated
is not far above the background con-
centration, which has been estimated
at 3–5 μg/m3 in the United States and
western Europe for PM2.5 (particles
smaller than 2.5 micrometres).

cess and which are uninhabited or not
permanently inhabited”) from com-
pliance with air quality limit values.
He has also proposed the introduc-
tion of a second-stage limit value for
PM10, i.e. an annual limit value of 32
μg/m3 to be attained by 2010.

The list of proposed amendments
by environment committee members
contains a wide variety of proposals,
from further weakening to signifi-
cant strengthening of the air quality
legislation. The former includes, for
example, extending the proposed five-
year derogation for attainment of
limit values to longer time periods,
lowering the level of ambition for the
proposed PM2.5 exposure reduction
target, and removing the daily limit
values for PM10.

Some parliamentarians are
however arguing for a significant
strengthening of the air quality re-
quirements. Proposals for such
amendments include:

Removing the proposed five-year
derogation;

Removing the proposed exemption
for exceedances due to contributions
from natural sources of air pollutants;

Introducing second-stage daily
and annual limit values for PM10 in
line with the indicative limit values
that are already included in the ex-
isting directive (1999/30/EC);

Setting strict binding limit values
for PM2.5 at levels between 10 and 15
μg/m3, to be attained by 2010; and,

Strengthening the proposed expo-
sure reduction target for PM2.5, from
20 to 25 per cent between 2010 and
2020.

The Parliament’s environment
committee2 will adopt its report on
30 May, and adoption by the full ple-
nary is scheduled for mid-June.
Agreement on a common position by
the Council of Environment Minis-
ters is expected by late June.

CHRISTER ÅGREN

1 The Thematic Strategy on Air Pollution and
the Commission’s proposal for a new air qual-
ity directive are described in articles in Acid
News 4/05, pp. 1–5. Comments from envi-
ronmental NGOs to the strategy and the di-
rective proposal can be downloaded from
www.acidrain.org/pages/policy/sub6_10.asp
2 The rapporteurs’ reports, proposals for
amendments by other parliamentarians, reports
from the environment committee, and other
information from debates in the Parliament
are available at www.europarl.europa.eu.

New EU air quality directive
Continued from previous page
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There is a pressing need for measures to improve air quality in Cairo and other megacities.
WHO hopes that the proposed interim target values will speed up the process.
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A LARGE BODY of epidemiological
literature has found an association
between increased fine particulate
air pollution and acute and chronic
mortality. The effect of improve-
ments in particle exposure has been
less clear.

A new American study has how-
ever filled this gap of knowledge.
Researchers who extended the so-
called Harvard Six Cities fine
particulate air pollution study by
eight years found that reduced lev-
els of fine particle pollution (PM2.5)
during this period lowered mortal-
ity risk for participants.

The findings of the original
Harvard Six Cities study (1979–90)
revealed an association between lev-
els of PM2.5 and mortality risk. The
new study, which was conducted
from 1990 to 1998, reports on this

The epidemiological evidence shows
adverse effects of particles after both
short-term and long-term exposures.

WHO considers that the link be-
tween dose and response can be used
to set limit values, depending on lo-
cal circumstances, but numerical
values are also given to provide guid-
ance on the concentrations at which
increasing, and specified mortality
responses due to particles are ex-
pected based on current scientific
insights, see table. The 24-hour mean
values refer to the 99th percentile of
the distribution of daily values – that
is the fourth highest value of the
year.

The use of PM2.5 levels is recom-
mended to monitor the relationship
between exposure and health effects.

However, much more data has
been collected worldwide for PM10.
A PM2.5/PM10 ratio of 0.5 has been
used to derive the PM10 guideline
value. This ratio of 0.5 is close to that
observed typically in urban areas of
developing countries and is at the
bottom of the range (0.5–0.8) found
in urban areas of developed coun-
tries. If justified by local conditions,
this ratio may be changed based on
the local data when the local stand-
ards are set.

In addition to PM2.5 and PM10, ul-
tra fine particles (UF) have recently
attracted significant scientific and
medical attention. These are parti-
cles smaller than 0.1 micrometres
and are measured as the number of
particles in a given volume of air.

While there is considerable toxi-
cological evidence of the potential
detrimental effects of UF particles on
human health, the existing body of
epidemiological evidence is insuffi-
cient to reach a conclusion on the ex-
posure/response relationship to ultra
fine particles. Therefore it was con-
cluded that no recommendations can
be provided as to guideline concen-
trations of UF particles at this point.

Ozone (O3)
New research has shown effects at
ozone concentrations below the pre-
vious guideline value of 120 μg/m3

(60 ppb) as an eight-hour daily av-
erage, without clear evidence of a
threshold. WHO is therefore lowering
the eight-hour guideline value to 100
μg/m3 (50 ppb).

WHO notes that it is possible that
health effects will occur below this
level in some sensitive individuals.

Based on time-series studies, the

number of attributable deaths
brought forward can be estimated at
1–2 per cent on days when the ozone
concentration reaches this guideline
level, as compared with the back-
ground level.

WHO also notes that there is some
evidence that long-term exposure to
ozone may have chronic effects, but
it is not sufficient to recommend an
annual guideline.

Nitrogen dioxide (NO2)
There are studies supporting a low-
ering of the annual NO2 guideline
value. However, as NO2 is an impor-
tant constituent of combustion-gen-
erated air pollution and is highly
correlated with other primary and
secondary combustion products, it
is not clear to what extent the health
effects observed in epidemiological
studies are attributable to NO2 itself
or to other correlated pollutants.

WHO therefore concluded that there
is not sufficient evidence to change
the guideline value of 40 μg/m3 for
annual NO2 concentration. Similarly,
new research does not provide any
support for changing the guideline
value of 200 μg/m3 for one-hour NO2
concentration.

WHO emphasizes that the present

guideline was set to protect the pub-
lic from the health effects of the gas
NO2 itself. If, instead, NO2 is moni-
tored as a marker for the concen-
trations and risks of the complex
combustion-generated mixtures of
pollution, a lower annual guideline
value than 40 μg/m3 should be used.

Sulphur dioxide (SO2)
WHO recommends that the guideline
value for 10-minute exposure remains
unchanged, but that the 24-hour
mean is greatly reduced: from 125
to 20 μg/m3. The basis for this is that
effects associated with sulphur diox-
ide have been observed at much lower
concentrations than before, even
down to 5 μg/m3. But because re-
searchers feel there is still consider-
able uncertainty as to whether SO2
is the pollutant responsible for the
observed adverse effects or, rather,
a surrogate for ultra-fine particles
or some other correlated substance,
the new guideline value has been set
at 20 μg/m3.

PER ELVINGSON

Source: WHO air quality guidelines global
update 2005. Report on a Working Group
meeting, Bonn, Germany 18-20 October
2005. Available at http://www.euro.who.int/
Document/E87950.pdf

later period of reduced air pollution
concentration. The drop varied be-
tween cities, from less than 1 to 7
μg/m3 in long-term average concen-
trations.

The largest drops in adjusted
mortality rates were in cities with
the greatest reduction in PM2.5 con-
centrations. The reduction was ob-
served specifically for deaths due to
cardiovascular and respiratory dis-
ease and not from lung cancer, the
latter a disease with a longer latency
period and less reversibility.

Further reading: Reduction in Fine Particulate
Air Pollution and Mortality. Extended Fol-
low-up of the Harvard Six Cities Study.
Francine Laden, et al. American Journal of
Respiratory and Critical Care Medicine. Vol-
ume 173, Issue 6; March 15, 2006. Abstract
available at http://ajrccm.atsjournals.org/cgi/
content/abstract/173/6/667

Reducing fine particles in
the air cuts mortality risk
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THE FIRST SUBSTANTIVE meeting
aimed at introducing stricter global
air pollution emission standards for
ships was held in London on 3–7
April. The discussions took place in
the so-called Bulk Liquids and Gases
(BLG) subcommittee of the Marine
Environment Protection Committee
(MEPC) of the International Mari-
time Organization (IMO).

Last July, the MEPC initiated a proc-
ess to revise international standards
on emissions from both new and ex-
isting ships of nitrogen oxides (NOx)
and sulphur dioxide (SO2), and to
consider regulating emissions of fine
particles (PM) and volatile organic
compounds (VOCs) for the first time.
The BLG was instructed to review
relevant technologies for control of
shipping emissions, study the levels
and characteristics of ships’ PM emis-
sions, and to recommend actions to
be taken to reduce the emissions.
The review should be ready by 2007.

At its April meeting, BLG created
an air pollution working group to
proceed with this work. The work-
ing group discussions focused on the
available emission reduction tech-
nologies for NOx, SO2 and PM, their
reduction potential and possible side
impacts. The group also discussed
potential structures for future regu-

AIR POLLUTION FROM SHIPPING

Stricter standards discussed
A significant motivator for tighter international standards is the actions that shore states and
ports are taking – or threatening to take – to reduce shipping emissions of air pollutants.

lations. As this was the first meet-
ing, no substantive decisions were
made.

Views from various countries, in-
dustry groups, and environmental
organizations were presented both
in official submissions1 (documents
distributed prior to the meeting) and
during discussions.

Regarding emissions of NOx, most
delegations appeared to favour a two-
phase approach to new engine stand-
ards, with initial standards to be ef-

fective from around 2010, and a sec-
ond step by about 2015. There was
discussion about geographically de-
fined NOx limits, either along the lines
of so-called emissions control areas
(which must be nominated by shore
states and approved), or coastal zones
pre-defined by a fixed distance from
shore. Most delegations favoured a
global standard – industry for uni-
formity’s sake, and some countries
due to concerns regarding global
warming impacts (NOx is an impor-

tant precursor in the formation of
ground-level ozone, which acts as a
greenhouse gas).

Lists of NOx emission control tech-
nologies were produced, providing
indicative values of NOx reduction
potentials as well as information on
possible side impacts, such as in-
creased fuel consumption.

The sulphur discussion focused on
refiners’ claims that larger quantities
of low-sulphur heavy bunker fuel will
not be available. The oil industry
claimed refining capacity does not
(and is not likely to) exist to produce
large enough volumes to meet a glo-
bal low-sulphur fuel requirement,
and that such a requirement would
likely result in refineries moving to
increase production of distillate fuel
and largely abandoning the heavy
bunker fuel market. This would be
a big step forward environmentally,
and could also benefit the shipping
industry, since the quality of heavy
bunker fuel today is quite variable
and often poor. A switch to distillate
fuels would however likely increase
shipping costs.

It was noted that further reduc-
tions in sulphur limits and/or the
designation of additional Sulphur
Emission Control Areas (SECAs) will
require either the availability of low-

Most delegations
favoured a global
standard for NOx

Analysis under the CAFE programme by the EU Commission revealed that under current legislation, by 2020 emissions of sulphur dioxide
(left) and nitrogen oxides (right) from international shipping in European waters will exceed those from all land-based sources in the Union.
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sulphur fuels (desulphurized heavy
bunker fuel or distillate fuel) or the
use of exhaust gas cleaning technol-
ogy (e.g. sea water scrubbing).

The discussion on PM focused on
the desirability of further informa-
tion. While many in the shipping in-
dustry now appear to be starting to
recognize that fine PM is a substan-
tial health problem, some claim that
primary PM emitted from ship diesel
engines may not produce identical
impacts to PM emissions from land-
based diesel engines. In the near term,
one easy way to reduce primary PM
emissions is to use cleaner fuel, i.e.
to reduce fuel sulphur limits. Ex-
haust gas cleaning as a means to
reduce PM emissions was also dis-
cussed.

On top of emissions of the primary
PM that is formed in the engine dur-
ing combustion, ship emissions of SO2
and NOx give rise to so-called second-
ary PM in the form of sulphate and
nitrate aerosols. Consequently, any
measure that reduces emissions of
SO2 and NOx will also result in low-
ering ships’ contribution to PM con-
centrations.

There was limited discussion on
reduction of emissions from existing
ships, and although many delega-
tions complained about how difficult
it will be to reduce emissions from
existing ships, most agreed that
something needs to be done. As re-
gards NOx emissions, one relatively
simple fix is a replacement of slide
valves, which can reduce emissions
by about 20 per cent or so. More effi-
cient NOx-reducing techniques, such
as selective catalytic reduction (SCR)

exist, but are more expensive and re-
quire more significant modifications.
Emissions of SO2 and PM can be re-
duced either through lower sulphur
fuel or exhaust gas cleaning.

From the discussions it appeared
that one significant motivator for
tighter international standards is the
actions that shore states and ports
are taking – or threatening to take –
to reduce emissions. Such actions are
taking place for example the United
States (e.g. in California and some
west coast ports) and in the Euro-
pean Union. Consequently, there was
much discussion about the desirabil-
ity of uniform international stand-
ards.

In order to meet the 2007 dead-
line, a correspondence group will be
established to continue work on the
new standards. This group will ex-
change information and proposals
by e-mail and report to an inter-
sessional BLG working group meet-
ing, which tentatively is to be held in
Norway on 13–17 November, 2006.

The next BLG meeting is scheduled
for April 2007. Here, the aim will be
to agree on a final draft revision of
MARPOL Annex VI, which is to be
submitted to the full MEPC. The
MEPC will consider and possibly ap-
prove a revised Annex VI at its meet-
ing in July 2007.

CHRISTER ÅGREN
DAVID MARSHALL

1 See NGO submission to the IMO meeting
in London 3-7 April 2006, on the review of
MARPOL Annex VI. Available at http://
www.acidrain.org/pages/policy/sub6_4.asp

IMO and MARPOL Annex VI
Globally, shipping activities are regulated by the UN International Maritime Organiza-
tion, IMO. After years of negotiation, agreement was reached in 1997 on an air pollution
annex to the MARPOL 73/78 Convention.

Annex VI establishes a global sulphur cap of 4.5 per cent for marine heavy bunker fuel, as
well as designating two so-called sulphur emission control areas – the Baltic Sea and the
North Sea – where the sulphur content of fuel used by ships must be below 1.5 per cent.

It also prescribes emission standards for NOx for diesel engines with a power output of
more than 130 kW, but these standards are so weak that virtually all new engines have
been in compliance since the late 1990s.

After a lengthy ratification process, Annex VI entered into force on 19 May 2005. The
IMO’s Marine Environment Protection Committee (MEPC) is the body responsible for
setting international pollution control standards for shipping. In July 2005, the MEPC
decided to initiate work to revise and strengthen Annex VI – a process that is to be ready
by 2007.

NEWS IN BRIEF

Tax free shore-side
electricity for ships
In-port emissions of air pollutants from
shipping can be greatly reduced by using
electricity supplied by cable from shore,
instead of generating electricity with die-
sel engines onboard. The Swedish gov-
ernment wants to encourage shipown-
ers to make the switch by exempting such
electricity supplies from tax. At the North
Sea ministerial conference in Göteborg
at the start of May the participating coun-
tries agreed to encourage – for example
by economic incentives – the provision
and use of shore-side electricity.

The following week the European
Commission issued a non-binding recom-
mendation to the member states to offer
economic incentives to port operators.
It highlights in particular the possibility
for electricity tax reductions. It also calls
for the development of harmonized in-
ternational standards and provides guid-
ance on the costs, benefits and practicali-
ties of connecting ships to the electricity
grid. In most cases the environmental
benefits of switching to shore-side elec-
tricity “considerably exceed” the costs, it
says.

The promotion of shore-side electric-
ity was an objective in last year’s EU the-
matic strategy on air quality.

Source: ENDS Europe DAILY, 9 May 2006.

Cities pledge to slash
carbon emissions
An association of European cities linked
in partnership with indigenous rainfor-
est peoples has resolved to reduce their
emissions of carbon dioxide by 10 per cent
every five years as a long-term strategy.

By doing so they intend to cut 1990
levels of per capita greenhouse gas emis-
sions in half by the year 2030. To attain
the long-term climate stabilization goal
agreed by the cities, individuals would
have to cut their emissions to the level of
2.5 metric tonnes of carbon dioxide equiva-
lent per person per year.

The Climate Alliance of European
Cities with Indigenous Rainforest Peo-
ples is Europe’s largest city network dedi-
cated to climate protection, with more
than 1,300 member municipalities lo-
cated in 17 European countries. Close to
50 million European citizens live in
member cities, which include Barcelona,
Berlin, Luxembourg, Munich, The Hague,
Venice, Vienna and Zurich.

Source: Environment News Service (www.
ens-newswire.com), 9 May 2006.
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NEWS IN BRIEF

Heavy hybrids
The Volvo Group has developed a hybrid
diesel-electric drive system for heavy ve-
hicles. It is reported to enable a 35-per-
cent reduction in fuel consumption in
stop-start driving conditions, such as
buses and lorries on busy urban routes.
On intercity roads the fuel consumption
is reduced by 9–10 per cent.

A key component of the hybrid solution
is a combined starter motor, drive motor
and generator that is mounted between
the diesel engine and transmission. Be-
cause the electric motor and diesel engine
are coupled in parallel they can operate
simultaneously. During braking, energy
is recovered and stored in a battery.

New battery technology is an impor-
tant element of the new system. In col-
laboration with the part-owned company
Effpower, Volvo has developed an efficient
battery that is expected to cost one fifth as
much as the nickel hydride batteries used
in vehicles such as Toyota’s hybrid cars.

Volvo expects to begin manufacturing
heavy hybrid vehicles 2009. It is esti-
mated that buyers will be able to recoup
the additional purchase cost of around
35 per cent within one to two years.

Further information: www.volvo.com.

No real reductions
The “real world” emissions of nitrogen
oxides (NOx) from diesel-driven cars are
much higher than the figures suggested
by testing procedures required under EU
law, according to research by two Ger-
man technology institutes. In fact, NOx
emissions from diesel cars have not seen
a significant reduction in the last 13 years,
despite much stricter standards. Part of
the reason is said to be that the test cycle
relates to a much smaller area of engine
performance than encountered in true
road driving conditions. This has allowed
manufacturers to tune engines to reduce
NOx solely on the test cycle, a practice
known as “cycle beating”.

Source: T&E Bulletin, March 2006.

CONGESTION ON THE STREETS of in-
ner city Stockholm has been reduced
considerably and residents are show-
ing an increasingly positive attitude
towards the charging trial in the city.

The ongoing evaluation of the con-
gestion charging trial shows that car
traffic increased slightly in April,
but no more than would normally be
expected in spring. Traffic flow was
22 per cent lower than in the same
month last year, which is much
higher than the 10–15 per cent esti-
mated before the start of the trial.
In many cases car journey times at
rush hour have been halved.

Around 100,000 fewer vehicles
now travel in and out of the city each
day. Some 40,000 commuters have
switched to public transport, but it
is not yet known where the rest have
gone. It is likely that car pooling has
increased and that people have avoided
making some journeys. Many em-
ployers are reporting an increase in
the number of employees who are in-
terested in teleworking.

For public transport, congestion
charging not only means more com-
muters, but also that buses can
travel faster through the inner city.
One consequence is that drivers on
many services have to stop and wait
at bus stops to avoid running ahead
of the timetable. Rescheduling of
timetables offers considerable scope

for extending services at no extra cost,
since the same buses and drivers can
be used more effectively.

In the case of the retail sector the
retail index shows high sales figures
during spring. There is no evidence
that congestion charging has had a
harmful impact on inner city trade.

Before the trial began a large ma-
jority of Stockholm residents were
negative towards the trial, but dur-
ing spring opinion has gradually
turned, and in April 51 per cent said
that the trial was a good decision, 40
per cent said it was bad, and 9 per
cent were unsure.

Over the spring period Stockholm
has received a steady stream of study
visits from other cities around the
the world, all of which are struggling
to cope with a steadily growing mass
of cars that are clogging their road
systems.

A referendum will be held in Sep-
tember to decide whether congestion
charging is brought in permanently
in Stockholm. It remains to be seen
whether other cities will choose to
follow suit.

PER ELVINGSON

Information: www.stockholmsforsoket.se/
templates/page.aspx?id=2453. For informa-
tion on congestion charging in London, see
Transport for London, www.tfl.gov.uk/tfl/
cclondon/cc_publications-library.shtml

CONGESTION CHARGING

Continued success for
the Stockholm trial

Swiss tax shifting
The amount of freight traffic crossing the
Alps by road fell again in 2005, suggest-
ing that Switzerland’s policy of encour-
aging a shift from road to rail is work-
ing, albeit slowly. The 2005 figure of 1.2
million transit journeys was four per cent
down on the 2004 figure and 14 per cent
down on 2000, the year Switzerland in-
troduced its distance-related charge for
lorries. The volume of goods transported
by road through the Alps has increased
by 400,000 tonnes (three per cent), which
suggests load factors for lorries are im-
proving. Rail has maintained its share
of the market in Switzerland. By con-
trast, France and Austria report figures

showing rail losing market share to road.

Source: T&E Bulletin, April 2006.

Fewer empty lorries
The German Office for Freight Transport
has published a study on developments
in German freight transport since the
motorway kilometre charge was intro-
duced in January 2005. It shows that
internet sites selling freight space on lor-
ries that would otherwise return from a
journey empty have seen such growth that
there has been a 13-per-cent reduction
in “empty truck kilometres” in the first
year alone.

Source: T&E Bulletin, April 2006.
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IN DECEMBER the Commission pub-
lished its proposal for new emission
standards for passenger cars, the so-
called Euro 5 proposal (AN 1/06). The
Commission envisages a 200 mg/km
limit on diesel car emissions of nitro-
gen oxides (NOx), effective from 2008.
Further limits, applicable from 2013,
would be set only after a review in
2009.

But Germany and several other
countries believe a lower value should
be set, and that the next step should
be decided now.

Germany’s representative told a
meeting of EU competition ministers
in March that there was a growing

CAR EMISSIONS

Growing support for stricter
standards for diesel-driven cars

consensus among EU states that the
proposed Euro 5 standards could be
tightened, and that the automotive
industry would benefit from being
given the next round of emissions
targets now.

The idea of an early Euro 6 NOx
standard received support from a
broad majority of environment min-
isters meeting a few days earlier. Sev-
enteen member states expressed an
opinion on the issue and 14 gave sup-
port in principle to the drawing up of
the next round of targets. Three mem-
ber states expressed their opposition.

T&E, the European Federation for
Transport and Environment, said

Germany’s call for post-Euro-5 tar-
gets now was helpful. It also wel-
comed the idea of having the same
NOx limit for diesel and petrol cars,
but said it could be a lot stricter than
the 80 mg/km in the German proposal
and implemented much sooner than
2013.

“If EU car makers want to sell die-
sels in the US,” said Aat Peterse at
T&E, “they will have to comply with
standards much tougher than Euro-
5 from next year, so why wait?”

Source: T&E Bulletin, April 2006.

CARMAKERS are defaulting on their
pledge to tackle climate change, new
figures show, according to the Eu-
ropean Federation for Transport and
Environment (T&E).

Last year, car industry efforts to
improve fuel efficiency only went a
third of the way towards meeting the
commitment made to the EU in 1998.

NEW CARS

Car industry failing on CO2 pledge

European manufacturers sold
cars that produce on average 160
grams of CO2 per kilometre last year,
down only one per cent on the pre-
vious year, according to sales figures
analyzed by T&E. The average for
Japanese makers was 169 g/km, and
emissions from Korean cars went up
in 2005 to 172 grams per kilometre.

The European Automobile Manu-
facturers Association (ACEA) prom-
ised the European Commission in
1998 to reach average emissions of
140 grams of CO2 per kilometre for
new cars by 2008. The Japanese and
Korean car makers’ associations,
Jama and Kama, do have an extra
year to meet the 140 g/km target,
but T&E said the figures suggested
manufacturers would be lucky even
to manage 150 g/km by 2008-09.

Further improvements in effi-
ciency are not expensive and can be
made with widely available existing
technology, says T&E. A report for
the European Commission last year
showed that the cost of meeting the
EU’s own target for new cars of 120
grams of CO2 per kilometre would
be on average 577 euro per car.

Meeting the EU target would re-
sult in twenty-five per cent lower fuel
bills. At today’s prices that would
mean a 1,000 euro saving for the
average car over three years.

Further information: T&E website (new ad-
dress): www.transportandenvironment.org
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AROUND 15 PER CENT of the new
cars that were sold in Sweden in the
first quarter of this year are classed
as green vehicles, marking a sharp
upswing over the previous year. The
best sellers among them are cars
fuelled by ethanol.

The sharp increase is probably due
to the appearance of several new
models on the market, including ver-
sions of the Volvo V50 and Saab 9-5
that can run on both petrol and E85
(85 per cent ethanol, 15 per cent pet-
rol), as well as the fact that green
cars have free access to the trial con-
gestion-charging zone in Stockholm.
The latter means a saving of around
100 euro per month for commuters
who drive green cars.

Interest in ethanol-powered cars
is also promoted by the high price of
petrol – because it is tax exempt,
ethanol is currently slightly cheaper
than petrol. For several years now
the taxation class has been consid-
erably lower for company car users
who choose green vehicles. And with
effect from this year green cars will
also be subject to reduced annual
vehicle tax. Several municipalities
offer free parking for green vehicles.

In the case of government authori-
ties, from this year at least 75 per
cent of all cars that are bought or
leased during a calendar year must
be green vehicles (with certain ex-
ceptions). Green vehicles are defined
as follows:

A vehicle that runs on petrol or
diesel and has carbon dioxide emis-
sions that do not exceed 120 grams/
km on the EU driving cycle (equiva-
lent to around 5 litres of petrol or
4.5 litres of diesel per 100 km). Par-
ticle emissions from diesel cars must
not exceed 5 mg/km.

A car that runs on an alterna-
tive fuel. However, such cars still
have to meet minimum energy effi-
ciency requirements – energy use
must not exceed the equivalent of 9.2
litres of petrol per 100 kilometres
over a combined driving cycle.

At present, all the cars available
in Sweden that can run on alterna-
tive fuels fulfil the government re-
quirements for green vehicles. But
only a handful of petrol and diesel
cars meet the standard at present,
including the Toyota Prius HSD and
Honda Civic Hybrid petrol-electric
hybrids, the Smart microcar and the
most fuel-efficient versions of the
Citroën C3, Peugeot 107, Toyota
Aygo and VW Polo BlueMotion, for
example.

Government authorities buy and
lease a relatively small number of
vehicles each year, but the definition
of green vehicles is still important,
as it is used by many municipalities
and companies during procurement.

PER ELVINGSON

Further information: www.miljofordon.se/
english

SWEDEN

Take off for green cars
NEWS IN BRIEF

Bad air in Madrid
Air quality in Madrid last year did not
meet the requirements set by EU legisla-
tion, according to a report by Ecologistas
en Acción.

“Since the main agent of air pollution
in Madrid is the road traffic, anything
considered as serious attempts would be
to reduce the use of cars in the city,” write
Ecologistas en Acción in a press release.
The organization reports that the City
Council is instead investing in increasing
car access by building more roads. De-
spite several promises, no plan has yet
been presented to control pollution.

Further information: Ecologistas en Acción (re-
port in English), www.ecologistasenaccion.org

A request for more
renewable energy
The summit of EU leaders in March called
on the Commission to look at raising the
share of renewable sources to 15 per cent
of energy used in the EU by 2015 from a
current target of 12 per cent by 2010.
They also called for a study into raising
the proportion of biofuels in the trans-
port sector to eight per cent by 2015 from
a goal of 5.75 per cent by 2010.

One important reason for the growing
interest in renewable energy is the ris-
ing cost of oil and increased dependency
on foreign supplies – the bloc is projected
to rely on non-EU countries for 70 per cent
of its energy in 20–30 years’ time, up
from 50 per cent now.

Ministers want higher target levels to
be set for 2015 despite the fact that the
Commission reported earlier in spring
that the targets for 2010 are unlikely to
be met. The leaders asked the Commis-
sion to study how progress towards these
targets could be improved.

Power plants linked
to premature deaths
About 700 premature deaths and 30,000
asthma attacks in the United States each
year are linked to current air pollution
from six fossil-fuelled power plants in
Maryland, according to a study by the
Maryland Nurses Association.

The study indicates that while indi-
viduals in Maryland are at greater risk
from this pollution than residents of other
states, the total public health burdens
outside of the state are higher than in-
side, due to long-range transport of pol-
lutants.

Further reading: Environment News Service
(www.ens-newswire.com), 15 February 2006.

The Swedish definition of a green car permits the use of fossil fuels, on condition that carbon
dioxide emissions from the car do not exceed 120 grams per kilometre. Diesel cars must have
particle filters. Volkswagen’s new diesel-engined Polo BlueMotion meets the requirements.
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Small but dangerous
Recent research indicates that fine particles (PM2.5) in the air in the
year 2000 caused an average shortening of statistical life expectancy
of more than eight months in the EU, equivalent to 3.6 million life
years lost annually. This means that fine particles have the most seri-
ous effects on people’s health of all air pollutants.

Effects on human health
A large number of studies carried out in
both the United States and in Europe have
shown that when the concentration of small
particles in air rises, even from low levels,
there is a rise in mortality from respiratory,
cardiac and circulatory diseases, and more
people seek hospital care for bronchitis and
asthma. WHO (2005a) summarizes the state
of knowledge as follows:

Particles (PM) in general increases the
risk of respiratory death in infants younger
than one year, affects the rate of lung func-
tion development, aggravates asthma and
causes other respiratory symptoms such as
coughs and bronchitis in children.

Fine particles (PM2.5) seriously affect
health, increasing deaths from cardiovas-
cular and respiratory diseases and lung can-
cer. Increased PM2.5 concentrations in-
crease the risk of emergency hospital ad-
missions for cardiovascular and respiratory
causes.

Coarse particles (PM10) affects respira-
tory morbidity, as indicated by hospital ad-
missions for respiratory illness.

People are not all affected equally by air
pollutants – certain sections of the popula-
tion are much more sensitive than average.
These include children, the elderly and
those with underlying disease, such as res-
piratory disorders.

Short-term exposure
WHO (2005a) states that short-term changes
in PM10 at all levels lead to short-term
changes in acute health effects. Effects re-
lated to short-term exposure include inflam-
matory reactions in the lungs, respiratory
symptoms such as cough and bronchitis,
adverse effects on the cardiovascular sys-
tem and increases in medication use, hos-
pital admissions and mortality.

Although long-term exposure gives rise
to the most serious health effects (see be-
low) the acute effects that arise from short-
term exposure to high concentrations are
important, since they affect a large propor-
tion of the population, for example in the

form of restricted activity days (see table 1).
WHO stresses that, based on known health
effects, both short-term (daily) and long-term
(annual), guidelines are needed for fine as
well as coarse particles.

Long-term exposure
Because long-term exposure to PM results
in a substantial reduction in life expectancy,
the long-term effects clearly have greater
significance to public health than the short-
term effects (WHO 2005a).

The effects of long-term exposure include
increases in lower respiratory tract symp-
toms and chronic obstructive pulmonary
disease, reductions in lung function in chil-
dren and adults, and reduction in life ex-
pectancy, due mainly to cardiopulmonary
mortality and probably to lung cancer. These
effects are demonstrable even at levels well
below the limit values.

PM2.5 shows the strongest association
with mortality: An increase in long-term con-
centration of PM2.5 by 10 μg/m3 increases
the risk of deaths from all causes by 6 per
cent.

These estimates are based on exposure
comparisons between cities, and assume
that all residents of a city have the same
average exposure levels. But recent research
in California has shown that assessments of
exposure that are based only on community
average concentrations may lead to an un-
derestimation of the health risks by a factor
two or three (EC 2005d).

Significance of size and origin
It is the very smallest particles that are be-
lieved to be the most harmful, because when
they are inhaled they can penetrate deep
into the lungs. The focus of debate is now
turning to PM2.5. However, many research-
ers point out that coarse particles (PM2.5–
PM10) also have considerable health effects
and their levels also need to be reduced.

The shape and chemical composition of
the particles as well as their size are thought
to influence their harmfulness, as do the
substances that adhere to their surfaces.
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Figure 1. Loss in statistical life expectancy that can be attributed to anthropogenic
contributions to PM2.5 (months). For the emission levels in the year 2000 (left), and for
two projected emission levels for 2020: CLE (centre) and MTFR (right).

Table 1. Estimated health damage due to PM2.5 in the EU 2000 and through imple-
mentation of current legislation (CLE) 2020. Source: EC 2005c.
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At present it is not possible to distin-
guish between the health effects of parti-
cles with different origins, so for the time
being all particles in the same size range
are regarded as equally harmful. Toxicol-
ogy studies indicate, however, that so-
called primary particles from combustion
have a higher toxic potential than second-
ary particles (see box). These primary
particles are often rich in metals and or-
ganic compounds, and also have a rela-
tively high surface area (WHO 2004a).

How many are affected?
Knowledge of the concentrations in the
air and the links that exist between expo-
sure and response makes it possible cal-
culate the effects.

Effects in Europe 2000
In the EU thematic strategy on air pollu-
tion (EC 2005a) the health effects of lev-
els of fine particles (PM2.5) in the air in
the year 2000 are estimated to lead to an
average shortening of statistical life ex-
pectancy of more than eight months in
the EU, equivalent to 3.6 million life years
lost annually.

This effect is comparable to the loss of
life expectancy due to road accidents in
the EU, even though it does not include
secondary organic aerosols and only re-
fers to impact on the population over 30
years of age, thus underestimating the
total impact.

Geographically, the greatest damage to
health occurs in the Benelux area, in
northern Italy, and in parts of Poland and
Hungary. In these areas, the average loss
in life expectancy may be more than one
year. See Figure 1.

In addition to premature deaths, parti-
cles cause a range of other effects on peo-
ple’s health, including increased need for
respiratory medication in adults and chil-
dren and almost 350 million days of re-
stricted activity in 2000, see table 1.

Effects in Europe 2020
Under the current legislation scenario the
average loss of life expectancy in the EU
caused by PM2.5 is expected to drop from
8 months in 2000 to 5.5 months in 2020.
The number of life years lost will fall from
3.6 to 2.5 million, see table 1.

Bigger improvements are possible if
further measures are taken to reduce lev-
els. The effects on life years lost and pre-
mature deaths of implementing the the-
matic strategy and maximum technically
feasible reductions are shown in table 2.

Cleaner air brings huge benefits
Improvements in health generate the larg-
est quantified monetary benefits when

air pollution is reduced. The European
Commission (EC 2005c) shows that the
benefit of reducing the average back-
ground concentration of PM2.5 by 20–25
per cent between 2010 and 2020 is esti-
mated to be between 37 and 119 billion
euro per annum in 2020. These figures are
between five and 24 times higher than the
estimated costs, which range between 5
and 8 billion euro per annum.

Guidelines and standards
The World Health Organization, WHO,
has until recently been unwilling to set
any air quality guidelines for particles,
since it is considered unlikely that a level
will be found that does not have harmful
effects. Instead, it has given a dose-re-
sponse relationship, that can be used to
calculate for example how many people
would be affected by a given level of par-
ticles in the air.

In the revised WHO air quality guide-
lines that were adopted in autumn 2005
(WHO 2005c) it is stated that the link be-
tween exposure and effects can still be
used, depending on local circumstances,
to establish limit values. But numerical
values are also given to provide guid-
ance on the concentrations at which in-
creasing, and specified mortality re-
sponses due to PM are expected based

on current scientific insights, see table 3.
A working group under the EU CAFE

programme reported in a position paper
(CAFE 2004) that for health reasons the
EU should aim for a reduction in annual
mean concentrations of PM2.5 to levels of
around 10 μg/m3 or lower. In the short term,
by 2010, the group recommended that
limit values in the range 12–20 μg/m3

should be considered.

EU limit values
Limit values for PM10 were adopted in
1999. The directive came into effect in
2001, and the PM10 limit values became
legally binding in the EU in January 2005,
see table 3.

In September 2005 the Commission pre-
sented a proposal for a new directive (EC
2005b) that would mean retaining the
current PM10 standard and adding a new
standard for PM2.5 – as so called concen-
tration cap of 25 μg/m3 as annual mean –
to be met by 2010.

As a rule of thumb, levels of PM2.5 are
around 60–70 per cent of PM10 levels, so
the proposed concentration cap for PM2.5
does not represent any strengthening of
requirements in relation to the PM10
standard that is already in force. On the
other hand the proposal allows a number
of concessions to the current regulations,
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Table 2. Estimated health effects (pre-
mature deaths) due to exposure to PM2.5
in EU25 in 2000 and in 2020 for three
scenarios: Current legislation (CLE),
Thematic Strategy (TS) and Maximum
technically feasible reductions (MTFR).

including more time for countries to meet
the limit values and the opportunity to
discount pollutant contributions from
natural sources for compliance purposes.

To complement the new concentration
cap it is proposed that member states
should reduce average human exposure
to urban background levels of PM2.5 over
the period 2010–2020. A general, non-
binding 20-per-cent reduction is pro-
posed.

The United States
In 1997 the USA set an annual limit value
of 15 μg/m3 for PM2.5 which is to be met
by 2010. The state of California has had a
limit value of 12 μg/m3 since 2003.

In a review of the federal limit value
that was carried out in 2005 a Staff Paper
from the Environment Protection Agency
proposes that in light of the latest scien-
tific information the limit value should be
reduced, and levels as low as 12 μg/m3

are being discussed (US EPA 2005).

Emissions of primary particles
Emissions of primary particles are con-
sidered to have fallen in recent decades,

but the true extent is still inadequately
known. According to the EU thematic
strategy on air pollution, emissions of pri-
mary particles (PM2.5) in 2000 totalled
1,744,000 tonnes in the EU.

According to the baseline scenario (cur-
rent legislation) that is used in the the-
matic strategy, emissions of PM2.5 would
fall by 45 per cent between 2000 and 2020
(to 969,000 tonnes), mainly as a result of
stricter emission standards for cars and
heavy vehicles.

Emissions from international shipping
in European waters are expected to rise
over the same period from 210,000 to
330,000 tonnes.

It is possible to achieve larger reduc-
tions in emissions than predicted under
the baseline scenario if additional meas-
ures are taken. If the thematic strategy is
implemented, emissions of primary PM2.5
from land-based sources in the EU would
fall to 712,000 tonnes in 2020. The maxi-
mum technically feasible reduction is cal-
culated as 606,000 tonnes by 2020.

Note that the figures above refer solely
to emissions of primary particles. A sig-
nificant proportion of the particles that
are found in the atmosphere are, however,
secondary particles formed from other
pollutants, particularly nitrogen oxides,
sulphur dioxide and ammonia. See box.

Distribution by sector
At EU level the household and transport

sectors account for the largest emissions
of primary particles (PM2.5). The house-
hold sector is dominated by emissions
from domestic wood stoves while trans-
port is dominated by diesel engines.

Abatement options
Special attention should be given to those
particles that, in laboratory trials, show
the highest toxicity and often occur in
hotspots. These include particles from
combustion processes, and particularly
exhaust fumes from diesel engines. In
urban areas, up to 10 per cent of the popu-
lation may be living in such “hot spots”.
WHO concludes that the public health
burden of such exposure is significant
(WHO 2004b).

A large, but unregulated source, is do-
mestic wood stoves.

It is important that abatement pro-
grammes do not focus solely on meeting
the relevant limit values for PM10, as this
could mean that too great an emphasis is
placed on the largest particles. These ad-
mittedly represent the largest fraction by
weight, but are not likely to have the big-
gest effect on health.

It is also important to avoid focusing
solely on local hotspots where limit val-
ues are exceeded. It is at least as desir-
able to reduce the background levels,
since it is long-term exposure that ac-
counts for the majority of the most seri-
ous health effects.
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0102morfeulavtimilSU 56 )E( 51

ainrofilaC,eulavtimiL 21

0102morf,nedewS,eulavediuG )*elitnecrepht09(02 21

puorggnikrowEFACybdesoporpeulavtimiL )F( 02-21

Table 3. Guidelines, target values and limit values.

*  The percentile is a statistical measure that indicates how many times (in this case days) a limit value
may be exceeded. 90th percentile = 37 exceedances per year. 96th percentile = 35 exceedances per
year. 98th percentile = 7 exceedances per year. 99th percentile = 4 exceedances per year.

(A) European Union 1999, Directive 1999/30/EC.
(B) Interim values in present directive (1999/30/EC). In the proposal for the new directive (EC

2005b) the Commission want to eliminate these, however.
(C) IMM = National Institute of Environmental Medicine, Sweden, 2000.
(D) EC 2005b.
(E) Should be reduced to 35 μg/m3 according to proposal by EPA in December 2005.
(F) CAFE 2004.
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A significant proportion of the regional
background level consists of secondary
particles (see box). Reducing the level of
these particles requires measures in those
sectors of society that produce large emis-
sions of sulphur dioxide, nitrogen oxides
and ammonia.

The Commission is currently preparing
the revision of the directive on national
emission ceilings (NEC), which sets bind-
ing requirements for maxium total emis-
sions of sulphur dioxide, nitrogen oxides,
volatile organic compounds and ammo-
nia, for each member state. A proposal for
a revised directive that will require more
far-reaching reductions in the air pollut-
ants that act as precursors to secondary
particles, is foreseen by mid-2007. The
proposal may include national emission
ceilings also for primary particles.
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Particulate matter (PM) is an air pollutant con-
sisting of a mixture of particles that can be
solid, liquid or both, are suspended in the air
and represent a complex mixture of organic
and inorganic substances. These particles vary
in size, composition and origin.

Their properties are summarized according
to their aerodynamic diameter, called particle
size. The measurements used at present are
the weights of two particular fractions:

PM10, particles with an aerodynamic diameter
smaller than 10 μm1, which may reach the
upper part of the airways and lung.

PM2.5, with an aerodynamic diameter smaller
than 2.5 μm. These are regarded as more dan-
gerous because they penetrate more deeply
into the lungs and may reach the alveolar re-
gion.

WHO (2004a) divides particles into three
groups: coarse, diameter 2.5-10.0 μm; fine,
0.1-2.5 μm; and ultrafine, less than 0.1 μm.

Weight and number
Most measurements, and all current air qual-
ity standards for particles, refer to the weight
of particles in different size ranges, such as
PM10 and PM2.5. Both are measured in units of
μg/m3. The ultrafine particles (PM0.1) repre-

sent only a fraction of measured PM10-levels,
but may make a considerable contribution to
health effects.

Apart from the fact that there are many more
small particles for a given unit of weight they
also cause more damage, since they can pen-
etrate further into the airways and have a
much larger surface area per unit weight. The
number of particles should therefore provide
a better measure of their harmfulness, but is
more difficult to measure.

Primary and secondary
Primary particles are those that are formed
during combustion, but may also consist of
dust, small soot flakes, pollen, etc. Major
sources of man-made emissions are combus-
tion processes (often small-scale appliances)
and internal combustion engines (primarily
diesel engines).

Secondary particles consist mainly of sul-
phate and nitrate salts that are formed in the
air from sulphur dioxide and nitrogen oxides.
Ammonia and volatile organic compounds are
also of interest. Any source that emits these
substances therefore contributes to their for-
mation. Most fine particles in air are of sec-
ondary origin.

Long-range transport
The size of the particles determines the time
they spend in the atmosphere. While sedi-
mentation and precipitation remove PM10
from the atmosphere within a few hours of
emission, PM2.5 may remain there for days or
even a few weeks.

What are particles?
Consequently, PM2.5 can be transported over
long distances. In most places only a small
proportion of the background concentration
is traceable to local emissions, and a large
percentage, particularly of the finest fractions,
consists of particles that were emitted in other
locations or formed as secondary particles in
the atmosphere. In urban environments, along
major roads for example, the local contribu-
tion can be considerable, however.

Current levels
Particles occur naturally in air, in the form of
wind-blown dust, sea salt and desert sand,
for example. The natural background level
varies with the local geography as well as
climatic conditions. As a mean, the natural
input to PM10 in Europe varies from 3 to 8 μg/
m3 in most EU regions, with the highest val-
ues recorded in the southern part of the union
(CAFE 2004).

In Europe it is PM10 concentrations that are
measured most widely. The limit values that
have been in effect in the EU since 2005 are
exceeded by a large margin in many cities (pri-
marily the daily limit value). Particularly high
concentrations of particles can occur close to
major emission sources (such as roads and
small-scale combustion installations), but also
during periods of stable weather, when the
air is not mixed. At roadside stations, local
traffic usually accounts for the major contri-
bution (including exhaust and abrasion prod-
ucts), with 40 to 55 per cent of the annual
PM10 levels and 45–60 per cent of PM2.5 (CAFE
2004).

1 Actually particles of such a size that 50 per cent pass through
a given sampling filter. μm = micron = one thousandth of
a millimetre. 10 μm = one hundredth of a millimetre.
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IN EVERY CORNER of the world, for
every type of new road vehicle, there
is a clear trend toward lower and
lower emissions levels. Over the next
decade, this pattern will move toward
similar controls on non-road vehi-
cles and fuels and will finally address
the last holdouts – aircraft and ma-
rine vessels. Driving these trends are
several factors:

Continued growth in the produc-
tion and use of vehicles (especially
in China and other parts of Asia) and
their concentration in urban areas
where pollution levels remain unac-
ceptably high;

The growing accumulation of
health studies which show adverse
impacts at lower and lower levels
and in the case of particles (PM) at
virtually any level;

Advances in vehicle technology
and clean fuels which are making it
possible to achieve lower and lower
levels at reasonable costs.

On the regulatory front, vehicle
emissions standards and fuel require-
ments continue to be tightened all over
the world. Major developments in the

NON-ROAD VEHICLES AND ENGINES

Tighter emission requirements
emerging all around the world

last few years include the following:
The European Union has man-

dated the widespread availability of
near zero sulphur levels in both pet-
rol and diesel fuel by 2005 and its
universal use by 2009. It is in the
process of implementing the already
adopted Euro 4 standards for light
duty vehicles and the Euro IV and V
standards for heavy duty vehicles.
Finally it is already far along in de-
veloping so called Euro 5 standards
for light duty vehicles and Euro VI
standards for heavy duty road en-
gines. Whatever Euro 5 standards
are adopted will likely go into effect
earlier than the mandated date in
many countries since several mem-
ber states will encourage early in-
troduction through tax incentives.
So called pseudo-Euro 5 standards
for particles have been adopted by
the Commission to provide a common
EU-wide basis for these tax schemes.

In the US, the Tier 2 and LEV 2
standards are gradually being phased
in across the nation and California,
respectively. In spite of a series of
court challenges and political battles,

the 2007–10 heavy duty engine re-
quirements and low sulphur fuel
standards remain on track and are
expected to go into effect on schedule.
The Environment Protection Agency
(EPA) has also adopted very stringent
requirements for non-road diesel en-
gines and fuels which will require the
same degree of controls for most cat-
egories as the road standards. This
will be discussed in more detail be-
low.

Many other countries including
Australia, China, Thailand, South
Korea, Japan and Brazil are also
gradually phasing in tighter controls
on road vehicle emissions and their
fuels.

Non-road vehicles and engines:
The remaining challenge
As the road vehicle sector is being
cleaned up, the non-road sector in-
creasingly stands out as the mobile
source with the weakest limits. One
result is that it is becoming an in-
creasingly important component of
the overall emissions inventory.

For example, in the United States,
baseline emission inventory estimates
for the years 2000 and 2020 are sum-
marized in Table 1. This table shows
that of the total emissions from mo-
bile sources in 2000, large non-road
diesel engines contribute about 36
and 46 per cent of nitrogen oxides
(NOx) and PM emissions, respectively.

By 2020, without further control,
non-road diesels are expected to con-
tribute 52 per cent of both NOx and
PM mobile source emissions. Popu-
lation growth and the effects of other
regulatory control programmes are
factored into these projections.

The non-road vehicle and engine
sector is broad and widely encompass-
ing and includes such diverse catego-
ries as construction machinery, fork
lifts, tractors, locomotives, inland
ships, lawn movers, chainsaws, etc.

In view of the serious public health
and environmental concerns associ-
ated with ground-level ozone, partic-
ulates and nitrogen dioxide, and the

The non-road vehicle and engine sector includes such diverse categories as tractors, fork
lifts, construction machinery,  tractors, locomotives, inland ships, lawn movers, chainsaws,
etc. So far emission standards have been less stringent than for road vehicles.
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Table 1. Various source categories’ share of total US emissions from mobile
sources in 2000 and 2020 (per cent).

yrogetaC
MP xON CHMN OC

0002 0202 0002 0202 0002 0202 0002 0202

lortepdaornoN 41 81 4 3 34 85 33 24

leseiddaor-noN 64 25 63 25 5 3 2 2

selcihevdaoR 43 32 95 33 05 73 46 45

tfarcriA 6 7 1 4 2 4 1 2

increasingly dominant contribution
that non-road vehicles and engines
make to emissions that cause these
problems, it is critically important
that these sources be controlled to
the same degree as road diesel vehi-
cles. Starting during the mid to late
1990s, the US, EU and Japan initi-
ated control efforts. In stark con-
trast with the on-road efforts in each
of these regions, there was a clear ef-
fort to coordinate and harmonize
these efforts right from the begin-
ning. As a result, it appears likely
that at the conclusion of the proc-
ess, globally harmonized non-road
requirements will largely be in place.

The US programme
The US Clean Air Act requires EPA to
establish non-road engine standards
that provide for the “greatest degree
of emission reduction achievable
through the application of technol-
ogy which the Administrator deter-
mines will be available for the engines
or vehicles to which such standards
apply, giving appropriate considera-
tion to the cost of applying such tech-
nology within the period of time avail-
able to manufacturers and to noise,
energy, and safety factors associated
with the application of such technol-
ogy”.

Starting in the mid-1990s, both the
US EPA and the California Air Re-
sources Board have proceeded to in-
troduce controls on a variety of non-
road sources. The first standards,
called Tier 1, 2 and 3, were introduced
in 1999, and gradually strengthened
over 3–4 year intervals. These con-
trols are quite modest, however, and
require no exhaust after-treatment
for either PM or NOx.

During the late 1990s and into the
early 21st century, EPA adopted strin-
gent regulations for on-road diesel
trucks and buses to be phased in from
2007 to 2010 that will result in the
introduction of advanced PM and NOx
control technologies. In parallel, EPA

required the introduction of low-sul-
phur diesel fuel with a maximum of
15 ppm sulphur, starting in 2006.

In light of the progress being made
in the development of advanced tech-
nologies to reduce emissions from on-
road diesel engines and the continu-
ing concerns about non-road diesel
impacts on air quality discussed
above, EPA concluded that it was
necessary to look once again at what
is the “greatest degree of emission
reduction achievable”.

It was recognized that significant
further reductions in non-road emis-
sions will require fuel quality im-
provements that enable advanced
after-treatment technologies and so
it entails adopting non-road fuel and
engine changes in a single coordi-
nated programme. EPA also con-
cluded that the technologies devel-
oped should initially be engineered
for the on-road fleet before being
phased onto the non-road sector.

On May 11, 2004, the EPA adopted
a comprehensive national programme
to reduce emissions from non-road
diesel engines. Based in large part
on the 2007 road diesel programme,
the proposal sets out 1) new engine
exhaust emissions standards and
emissions test procedures, including
not-to-exceed requirements, for non-
road engines used in most kinds of
construction, agricultural, and in-
dustrial equipment, and 2) sulphur
control requirements for non-road,
locomotive, and marine diesel fuels.

EPA concluded that exhaust stand-
ards associated with the non-road
rule would result in PM and NOx emis-
sions levels that are in excess of 95
per cent and 90 per cent, respectively,
below comparable levels today.

These standards will begin to take
effect in the 2008 model year, with a
phase-in of standards across five dif-
ferent engine power rating groupings.
See table 2 and 3. Diesel fuel used in
non-road, locomotive, and marine
applications would meet a 500 ppm

sulphur cap starting in June 2007,
a reduction of approximately 90 per
cent. In June 2010, sulphur levels in
non-road diesel fuel (excluding loco-
motive or marine diesel fuel) would
meet a 15 ppm cap, for a total reduc-
tion of over 99 per cent.

EPA expects the entire non-road
diesel engine inventory to comply
with these new non-road standards
by 2030 (based on estimated fleet
turnover). The programme’s esti-
mated environmental benefits include
reductions of 738,000 tonnes of NOx
and 129,000 tonnes of PM  annually
by 2030.

The anticipated health benefits of
these emission reductions are enor-
mous and include the annual preven-
tion of 12,000 premature deaths,
15,000 heart attacks, and more than
280,000 cases of respiratory symp-
toms in children.

EPA has estimated the costs of the
programme to average from one to
three per cent of the total purchase
price of most non-road diesel equip-
ment, with the net cost of ultra-low
sulphur fuel averaging about four
cents per gallon (approximately one
euro cent per litre). Annual benefits
are expected to outweigh annual
costs by about 15 to 1.

Durability requirements
and test procedures
Useful life durability requirements
for non-road diesel engines remain
unchanged from current durability
requirements, i.e. 5 years or 3,000
hours for smaller engines, increas-
ing to 10 years or 8,000 hours for
the larger ones (>50 horsepower).

EPA is also including new test pro-
cedures and related certification re-
quirements to better ensure emis-
sions control over real-world engine
operation and to help provide for ef-
fective compliance determination.
The agency is requiring that Tier 4
PM and NOx emission standards will
be met on both current steady-state
duty cycles and a new transient test
cycle. Transient testing will begin in
the model year that Tier 4 PM and/or
NOx standards first apply (i.e. 2011–
2013).  Transient tests will include
both cold-start and hot-start testing.

Locomotive and marine engines
EPA has indicated that, with respect
to locomotive and marine applica-
tion, it is their intent to propose new
future emission standards for these
engines that could require the use of

PM = particulate matter. NOx = nitrogen oxides. NMHC = non-methane hydrocarbons. CO =
carbon monoxide.
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Table 2: PM emission standards for non-road mobile engines: EPA Tier 4 vs. EU
Stage III &IV.

a: Technology review will consider long-term NOx standard. b:  This is a Tier 3 standard. c: This is
the alternative (averaged phase-in) standard. (For 75-175 hp: per the 25-25-25-100% phase-in
option). d:  NOx in 2011: 0.67 only for >1200 hp gensets, 3.5 for all others. In 2015: 0.67
extended to ALL gensets. e:  Matches EPA Tier 2 standard that takes effect in 2004.
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high-efficiency exhaust emission con-
trol technology and thus the use of
15 ppm sulphur diesel fuel. In the fi-
nal non-road rule the requirement
for the production of ultra-low sul-
phur diesel fuel for locomotive and
marine applications is included start-
ing in June 2012, two years after the
introduction of 15 ppm sulphur fuel
for other non-road applications.

EPA intend to establish future emis-
sion standards modeled in large part
on the 2007–2010 road diesel and Tier
4 non-road diesel programmes (e.g.
significant reductions in PM and NOx
emissions through the use of ad-
vanced emission control technologies).
These future locomotive and marine
standards could start as early as 2011,
and will include all engines up to 30
litres displacement per cylinder.

The EU programme
The file of Non-Road Mobile Machin-
ery1 (NRMM) currently contains three
directives, the mother directive 97/

68/EC, the amendment directive 2002/
88/EC and the last amendment direc-
tive 2004/26/EC. The directives regu-
late exhaust emissions from and test
procedure for the different types of
engines.

The mother directive covers diesel
fuelled engines for common NRMM.
It became effective from January
1999 for certain types of engines. The
first stages covers diesel fuelled en-
gines between 37 and 560 kW.

The second directive (2002/88/EC)
covers spark ignited engines up to
18 kW for engines installed in hand-
held and non-handheld equipment.
Stage I (and Stage II) became effec-
tive in August 2004 with some ex-
emptions for certain applications.

 The third directive (2004/26/EC)
covers diesel fuelled engines from 19
to 560 kW for common NRMM and
regulates the emission in three fur-
ther stages. The directive also in-
cludes railcars and locomotives and
inland waterway vessels and for the

two latter categories there are no
upper limits concerning engine
power.

The different stages in the third
directive are as follows:

Stage III A covers engines from
19 to 560 kW including constant
speed engines, railcars, locomotives
and inland waterway vessels – from
January 2006.

Stage III B covers engines from
37 to 560 kW including, railcars and
locomotives – from January 2011.

Stage IV covers engines between
56 and 560 kW – from January 2014.

The final Stage IV requirements
closely match those adopted by the
US EPA (US Tier 4) as illustrated in
Tables 2 and 3.

A review of the EU Stage IV re-
quirements is planned, however, at
the end of 2007, to consider some
issues that have been highlighted,
as further stages for inland water-
way vessels, flexibilities, in-use-com-
pliance, durability testing, prevent-
ing cycle beating, and cycle by-pass
at testing, further exemptions etc.

Conclusions
After years of delay, the US, EU and
Japan have started to move aggres-
sively to reduce emissions from the
non-road vehicle and engine sectors.
Significantly, each region has worked
closely together to harmonize re-
quirements and it is expected that
complete harmonization for non-road
diesels will eventually occur, along
the lines established by the US EPA’s
recently adopted rule. During the next
few years both the EU and Japan will
be reviewing the next stages of their
non-road control efforts to determine
their final requirements.

Since it will be many years before
the non-road fleet will turn over to
vehicles meeting EU Stage IV or US
Tier 4 emissions levels, retrofit ef-
forts are getting a great deal of at-
tention at the present time.

MICHAEL WALSH

1 The definition of non-road mobile machin-
ery means a mobile machine, transportable
industrial equipment or vehicle with or with-
out bodywork, not intended for the use of
passenger or gods-transport on the road, in
which an internal combustion engine as speci-
fied in Annex I is installed.

Further reading: The report Nonroad Vehi-
cle Emissions Requirements around the
World is available at www.walshcarlines.com/
mpwdocs.html

Note: 1 horsepower (hp) = 1.36 kWh.

a: Technology review will consider long-term PM standard. b:  0.40 (non-pull-ahead) standard
optional:~equivalent to EU, but requires 2012 start for 0.03 standard. c:  0.03 applies to mobile
machinery, 0.04 to generator sets.

Table 3. NOx emission standards for non-road mobile engines: EPA Tier 4 vs. EU
Stage III & IV.
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INTEGRATED POLLUTION PREVENTION AND CONTROL DIRECTIVE

Some room for improvement
The ongoing review is scheduled to conclude in 2007 with a long-term vision.

THE EUROPEAN COMMISSION is cur-
rently undertaking a review of the
Integrated Pollution Prevention and
Control (IPPC) Directive. This is the
key instrument of EU industrial
policy relating to the environment,
and it covers a wide range of indus-
trial and agricultural processes.

The IPPC Directive currently ap-
plies to all new plants and will in-
clude all existing ones by October
2007. Its key concept is Best Avail-
able Techniques (BAT), which re-
quires that the installation must use
the best option for reducing pollu-
tion that can be economically and
technically justified. It is imple-
mented through legally binding in-
tegrated permits that take account
of the overall impact of the plant to
air, land and water, and its use of
energy and other resources. BAT can
be determined either at the site-spe-
cific level or via general binding rules
applied across a whole industrial
sector or sub-sector.

Guidance for determining BAT at
the local level is provided by bench-
mark BAT standards set in an infor-
mation exchange process centred on
Seville. The benchmark standards
are set out in a series of BAT Refer-
ence Documents (BREFs).

Given the complexity of the direc-
tive, particularly its fusion of central-
ized and decentralized elements, there
is inevitably room for improvement,
both in the directive itself and in its
implementation. This became clear
in the Commission’s 2003 Commu-
nication, following stakeholder con-
sultations. Whilst there was an over-
all positive reaction to IPPC and a gen-
eral call for regulatory stability, more
attention was needed on coverage,
interpretation and legislative inter-
actions, and there were some calls for
additional scope for emissions trad-
ing.

These findings were included in an
IPPC Implementation Report1 pub-
lished in 2005. This highlighted de-
lays in transposition, with infringe-
ment proceedings ongoing against 8
member states. It also underlined

the limited progress that has been
made in the implementation of the
directive, with the consequent need
to accelerate activity in the face of
the October 2007 deadline. The re-
port also identified a number of other
implementation issues, including the
use of BREFs, coordination within
competent authorities and arrange-
ments for reviewing permits.

To support member states and
help improve the situation, the Com-
mission has launched an IPPC Im-
plementation Action Plan. This in-
cludes full transposition of the di-
rective, the finalising of the BREFs
and the development of implementa-
tion guidance for member states. It
will also monitor progress towards
the 2007 deadline and run compliance
checks at individual installations.
Some of these tasks will be developed
within a review, which also addresses
the issues raised in the 2003 Com-
munication, and takes account of
the Thematic Strategies and the Bet-
ter Regulation and Lisbon Agendas.

The core objective of the review is
to undertake ‘An ambitious review
whilst not altering the fundamental
principles, objectives and ambition
of the present Directive (high level of

environmental protection, integrated
approach, BAT, permitting …)’.

This will involve the input of sev-
eral groups. The IPPC Experts Group
will contribute on policy orientation,
IMPEL will look at enforcement, a
stakeholder hearing will involve the
public in the debate, and an IPPC
Advisory Group, made up of member
states, industry and environmental-
ist organizations, will examine the
development of input studies.

There are five of these studies,
which are being undertaken by a
range of consultants.2 The one con-
sidering implementation looks at
both the quantity and quality of per-
mits, collecting information on the
number issued to new and existing
plants, and the number that remains
to be issued. To assess the quality of
permits, some will be examined in de-
tail, representative of a range of in-
dustrial sectors and member states.

Two further studies look at possi-
ble amendments to IPPC, and one of
these examines whether technical
amendments are required. This
study looks at possible amendments
in relation to permitting and moni-
toring, the BAT Information Ex-
change Process and Annex I of the
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NEWS IN BRIEF

Not so fuel efficient
Today’s commercial passenger planes are
no more fuel-efficient than their equiva-
lents of fifty years ago. Aviation indus-
try claims of a 70-per-cent improvement
in fuel efficiency are false. These are the
main conclusions of a report by the Dutch
National Aerospace Laboratory, pub-
lished by the European Federation for
Transport and Environment, T&E.

The 70-per-cent figure only includes
improvements made during the jet era
and ignores propeller-based planes of the
1950s. But the study also shows that even
the efficiency gains made over the jet era
have been exaggerated.

Particles from wood
Germany’s environment agency Umwelt-
bundesamt is now following Denmark
in calling for fine particle (PM10) emission
controls on small wood burning stoves.
PM10 emissions from small wood fires
roughly equal those from all road vehi-
cles in Germany, the agency stresses. And
while emissions from small-scale coal
burning has decreased since 1995, the
emissions from wood stoves have in-
creased, leaving total emissions from
small-scale heating more or less constant.

Umweltbundesamt proposes stricter,
more widely applicable limit values and
greater communication with end users
to drastically reduce emissions.  It is also
researching the possible use of filters.

Source: Environment Daily, 15 March 2006.

Shoppers are local
A British survey suggests shop owners
overestimate the importance of the car
among their customers. The cycle initia-
tive Sustrans questioned 840 shoppers
and 126 shop owners in Bristol – the shop
owners estimated that 41% of customers
arrived by car, whereas only 22% had
done so; and the owners thought just 12%
of customers lived less than 800 metres
away and 40% 3km away, while the real
figures were 42% and 88%. Sustrans says
the findings suggest local businesses have
more to gain from measures o promote
walking and cycling than they think.
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directive (i.e. its scope).
The other study of possible amend-

ments considers the scope for legis-
lative streamlining, citing the exam-
ple of power plants, which are sub-
ject not only to IPPC, but also to the
Landfill, Waste Incineration, Envi-
ronmental Impact Assessment,
Emission Trading and Large Com-
bustion Plant Directives. It examines
the way that IPPC and these other
measures interact, and the possibili-
ties for streamlining this. It also con-
siders the interaction of IPPC with
possible emission trading schemes for
pollutants such as sulphur dioxide
and nitrogen oxides.

IPPC contains a degree of inherent
flexibility, resulting from the decen-
tralization of the permit writing proc-
ess and the requirement to take ac-
count of local factors. A fourth study
therefore analyses the different ap-
proaches to implementation made
possible by this flexibility, and con-
siders their impact on the competi-
tiveness of industry.

The fifth study examines the po-
tential for improving the environ-
mental performance of IPPC instal-
lations beyond minimum regulatory
compliance. This includes incentives
for the innovation and enhanced de-
ployment of environmental technolo-
gies, and the use of economic instru-
ments, environmental management
systems, administrative relief, vol-
untary systems etc.

A further study assesses the envi-
ronmental impact of the IPPC direc-
tive, but this is being undertaken by
the European Environment Agency,
largely outside the remit of the Ad-
visory Group.

The review is scheduled to conclude

IPPC directive – the EEB perspective
The European Environmental Bureau (EEB) is cautiously supportive of IPPC,
but welcomes the review’s focus on implementation and measures for going
beyond BAT, which address its concerns about decentralized permit writing
and the essentially dynamic nature of BAT.

However, whilst welcoming genuinely better regulation, the EEB is very con-
cerned that current pressures could result in a lowering of environmental stand-
ards. It is particularly concerned about a possible modifying of IPPC to allow for
further emissions trading at this early stage, especially given that the existing
amendment to allow for carbon trading cut all links with BAT for CO2.

It has also submitted technical proposals to address the practical problem of
assessing the remaining life component of BAT assessments. Other technical
concerns include specified review periods and the use of approved contrac-
tors for monitoring.

in 2007 with a long-term vision on
industrial emissions control. Should
any legislative proposals be judged
appropriate, these are unlikely to
come into effect before 2012 at the
earliest, with no change being made
in the short-term. Therefore progress
towards the critical 2007 deadline for
compliance with IPPC by all relevant
installations remains unchanged and
increasingly urgent.

LESLEY JAMES

Friends of the Earth (England, Wales and
N.Ireland) and part of the EEB representa-
tion on the IPPC Advisory Group.
1 http://europa.eu.int/comm/environment/
ippc/ippc_report.htm
2 Details of these studies and other review
documents are held on a designated website,
available to the public at http://forum.
europa.eu.int/Public/irc/env/ippc_rev/library

Slow implementation
Many EU states risk missing the October
2007 deadline to issue permits under
the IPPC directive, figures released by the
European Commission show.

Around 40,000 existing installations
across the EU should be issued with new
operating permits by October 2007.
Figures now released show that across
18 EU states an average 43 per cent of
installations have had existing permits
reconsidered in line with IPPC rules or
new permits granted. No data is avail-
able for the other seven states.

Among best performers are Luxem-
bourg (96 per cent), Belgium (85) and
Germany (83). Other contries are doing
less well. France reports only 36 per cent
progress, the UK 27, Poland 7 per cent
and Slovenia no progress at all.

Source: Environment Daily, 3 April 2006.
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CLIMATE CHANGE

Risks and options in the limelight
There is evidence that sensitivity is likely to be higher than previously thought.

“This book will serve as more than a
record of another conference or event.
It will provide an invaluable resource
for all people wishing to enhance glo-
bal understanding of the science of
climate change and the need for hu-
manity to act to tackle the problem.”

So writes UK Prime Minister Tony
Blair in the preface to the book Avoid-
ing Dangerous Climate Change, and
he is right. The next major assess-
ment report on the global climate by
IPCC, the Intergovernmental Panel
on Climate Change, is not expected
until autumn 2007. Until then, this
book is the best summary of the state
of knowledge that is currently avail-
able.

The content of the book is based
on the findings that were presented
at a conference in Exeter, UK, in 2005.
It contains extended and peer-re-
viewed versions of the papers pre-
sented at the conference.

Two questions were discussed in
Exeter: what level of greenhouse
gases in the atmosphere is too high,
and what are the options for avoid-
ing such a level?

Risks greater than feared
Compared with the IPCC Third As-
sessment Report, which was pub-
lished in 2001, there is now greater
clarity and reduced uncertainty
about the impacts of climate change.
In many cases the risks are more se-
rious than previously thought.

A number of critical temperature
levels and rates of change relative to
pre-industrial times were noted.
These vary around the globe and be-
tween specific regions and sensitive
ecosystems.

For example, an increase in global
temperatures of about 1ºC is likely
to lead to extensive coral bleaching.
A regional increase above present lev-
els of 2.7ºC may be a threshold that
triggers melting of the Greenland ice
cap. This could even occur with a glo-
bal mean temperature rise of 1.5ºC
above present levels, or 2ºC above the
mean pre-industrial temperature,
and over a thousand-year period could

result in the rising of sea levels by
up to seven metres.

In general, surveys of the litera-
ture suggest increasing damage if the
climate warms up 1 to 3ºC above cur-
rent levels. Serious risk of large-scale,
irreversible system disruption, such
as reversal of the land carbon sink
and possible destabilization of the
Antarctic ice sheets is more likely
above 3ºC. Such levels are well within
the range of climate change projec-
tions for the century.

Sensitivity and emission pathways
There is evidence that sensitivity is
likely to be higher than previously
thought. Based on new insights into
the uncertainty ranges of climate
sensitivity, stabilization at 450 ppmv
CO2 equivalent would imply a me-
dium likelihood (50 per cent) of stay-
ing below 2ºC warming.

Different models suggest that de-
laying action would require greater
action in the future to achieve the
same temperature target, and that
even a delay of five years could be
significant. If action to reduce emis-
sions is delayed by 20 years, rates of

emission reduction may need to be
three to seven times greater to meet
the same temperature target.

Options for emissions reductions
Options for significantly reducing
emissions over the long term already
exist, according to the report. Large
reductions can be attained, using a
portfolio of options whose costs are
likely to be smaller than previously
considered.

There are no magic bullets, how-
ever. A portfolio of options is needed
and excluding any options will in-
crease costs. Multi-gas strategies,
emission trading, optimal timing and
strong technology development, dif-
fusion and trading are all required
to keep costs of low-level stabilization
relatively low.

PER ELVINGSON

Avoiding Dangerous Climate Change. Ed.
H.J. Schellnhuber. Published by Cambridge
University Press (406 pp., £77.00, US$130.00),
ISBN 0521864712. Details are available at
www.cambridge.org/0521864712. The book
and a summary can be downloaded free of
charge at www.defra.gov.uk/environment/
climatechange/internat/dangerous-cc.htm.

An increase in global temperatures of just 1ºC is likely to lead to extensive coral bleaching,
thereby seriously threatening one of the world’s most diverse and valuable ecosystems.
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CLIMATE NEWS IN BRIEF

RESEARCH by the British Environ-
ment Agency shows that the decisions
of this generation will leave a legacy
of increasing climate change over the
next millennium unless there is a
major reduction in emissions.

Whilst most studies only look at
temperature and sea level rises up
to the year 2100, this study by the
Tyndall Centre for Climate Change
Research has explored where they are
heading into the next millennium.
The report says that by the year
3000:

Global and regional warming
could more than quadruple after
2100. Temperatures could rise from
1.5°C, if emissions are minimized, to
as much as 15°C if we continue burn-
ing fossil fuels – more than four times
the predictions for the year 2100. The
EU target is that “global annual
mean surface temperature increase
should not exceed 2°C above pre-in-
dustrial levels”.

Sea levels will still be rising at the
end of this millennium and could
reach 11.4 metres by the year 3000.
This figure compares with the Inter-
governmental Panel on Climate
Change (IPCC) global average sea
level change of 0.16 to 0.69 metres
by the 2080s. A global sea level rise
of just two metres will flood large
areas of Bangladesh, Florida and
many low lying cities, and displace
hundreds of millions of people.

Abrupt climate change events
could occur. Business-as-usual emis-
sions could lead to the collapse of cur-
rents in the Atlantic, causing North
Atlantic sea temperatures to fall by
3°C, affecting agriculture and marine
life particularly at the latitude of the
UK. If emissions continue, Arctic sea
ice could completely disappear all
year round, causing North Atlantic
seas that were previously cooled to
heat up to 8°C, accompanied by UK
land temperature increases of up to
5°C within 20 years.

Abrupt changes may be triggered

Polar bears classi-
fied as threatened
The World Conservation Union, IUCN,
has added 530 species to its “Red List”
of endangered species since the last ver-
sion released two years ago.

Without a reversal of global warming
trends, it predicts polar bear populations
would drop more than 30 per cent in the
next 45 years as melting ice caps deprive
the animals of their habitat. The impact
of climate change is increasingly felt in
polar regions, where summer sea ice is
expected to decrease by 50–100 per cent
over the next 50–100 years. Previously
listed by IUCN as a conservation-depend-
ent species, the polar bear now moves
into the threatened categories and has
been classified as Vulnerable.

IUCN said countries worldwide needed
to boost efforts to preserve biodiversity
through reduced emissions, tighter fish-
ing and hunting controls, and other
measures.

Source: www.iucn.org, 2 May 2006.

Rise in greenhouse
gas concentrations
Levels of carbon dioxide in the Earth’s
atmosphere have increased over the past
year relative to a 1990 benchmark, ac-
cording to the Annual Greenhouse Gas
Index issued by the US National Oceanic
and Atmospheric Administration (NOAA).

During 2005, global CO2 increased from
an average of 376.8 parts per million
(ppm) to 378.9 ppm, an increase of 2.1
ppm. The pre-industrial CO2 level was
approximately 278 ppm. Overall, NOAA

said, the Annual Greenhouse Gas Index
shows a continuing, steady rise in the
amount of heat-trapping gases in the
atmosphere, although the constant or
declining growth rates of methane and
CFCs have slightly slowed the overall
growth rate of the index.

Source: Environment News Service, 1 May 2006.

Sea rise could be
‘catastrophic’
A study in the journal Science suggests a
threshold triggering a rise in sea level of
several metres could be reached before
the end of the century. Greenland could
be as warm by 2100 as it was 130,000
years ago, when melting ice raised sea
levels by three to four metres.

Source: Science, 24 March 2006.

many decades before they actually
occur. Even after emissions have
completely ceased there is still a
legacy from decades past – a “sleep-
ing giant” in the climate system.

Ocean pH is predicted to fall dra-
matically, posing a threat to marine
organisms, such as corals and plank-
ton. Such fundamental changes to
plankton would have large implica-
tions for the rest of the marine eco-
system.

Climate changes could be even
greater if the climate system turns
out to be more sensitive to the level
of greenhouse gas emissions than the
conservative assumptions made in
this study.

The report takes into account a
wide range of possible levels of fu-
ture emissions of carbon dioxide and
it looks at three scenarios:
1. what happens if emissions are

“minimized” – which means they
are reduced steadily to zero be-
tween 2020 and 2200 (implying
humans burn a further 1,130 giga-
tonnes of carbon, GtC, by 3000);

2. what happens in the event of “busi-
ness as usual”, with humans burn-
ing all of the remaining 4,000 GtC
of conventional fossil fuel reserves
by the year 3000; and

3. what happens in the worst-case
scenario – if humans burn 15,000
GtC by 3000 by accessing uncon-
ventional fuels such as oil shales
and methane hydrates.
The only scenario that may avoid

dangerous climate change over the
long term is the minimum emissions
scenario, which allows for about one
quarter of known fossil fuels to be
used. This scenario allows for a small
increase in global emissions by 2025
with a steady linear phase-out by 2200.

Further reading: The report Climate Change
on the Millennial Timescale, by the Tyndall
Centre for Climate Change Research and Envi-
ronment Agency can be downloaded from www.
environment-agency.gov.uk/news/1299456?

CLIMATE CHANGE BEYOND 2100

Global warming could
more than quadruple
Sea level rise could reach 11.4 metres by the year 3000.
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Recent publications
Changing Climates. The Role of Renew-
able Energy in a Carbon-constrained
World (2006)
Renewable energy must play a major
role in the global energy supply to meet
the increasingly serious environmental
and economic threats of climate change,
according to this report from the Renew-
able Energy Policy Network for the 21st
Century (REN21). The report uses a range
of different scenario analyses from the
International Energy Agency and other
institutions to show how national and
regional strategies can help to grow the
renewable energy sector and reduce
greenhouse gas emissions.

36 pp. Can be downloaded from
www.ren21.net/climatechange/

The Impact of Euro 5: Facts and Figures
A ten-page summary by the Environmen-
tal Assessment Agency (MNP) in the
Netherlands. MNP Report 500043002.
Can be downloaded at www.rivm.nl/
bibliotheek/rapporten/500043002.pdf

Determining factors in traffic growth:
Developments, causes and possible
future directions
An analysis of the determining factors
in traffic growth, intended to help iden-
tify possible courses of action to reduce
transport pressures on the environment.

66 pp. Published by Umweltbundes-
amt, the German Environment Agency.
No. 32/2005. Can be downloaded at
www.umweltbundesamt.de/index-e.htm

Climate Change in Germany – Vulner-
ability and Adaptation of Climate-sen-
sitive Sectors
A study carried out for Umweltbundes-
amt, the German Environment Agency.
No. 10/2005. Can be downloaded at www.
umweltbundesamt.de/index-e.htm

Hydrogen Technologies for Sustainable
Energy Supply
In order to promote more economically
competitive hydrogen technologies, this
study from the International Energy
Agency (IEA) explores the potential of
hydrogen and fuel cells in future energy
markets. It also provides recommenda-
tions for governments regarding the
wider use of hydrogen at national and
international levels.

Available in pdf format at http://
www.iea.org/bookshop/add.aspx?id=308

BIOFUELS STRATEGY

Serious doubts from
environmentalist NGOs

TRANSPORT AND ENVIRONMENT

Still a negative trend
MORE GOODS AND PASSENGERS are
being transported farther and more
frequently across Europe. While
greenhouse gas emissions from other
sectors have decreased, those from
transport have increased substan-
tially since 1990. These are some of
the conclusions in the latest trans-
port indicator report1 from the Euro-
pean Environment Agency (EEA).

Passenger transport increased by
30 per cent between 1990 and 2002,
while freight transport increased by
34 per cent over the same period. Air
passenger transport grew at the fast-
est rate: 96 per cent between 1990
and 2002.

Although data on passenger trans-
port is patchy, there is no evidence of
a shift from road to rail, according
to EEA. Occupancy rates for cars are
declining, while the average loads
carried by lorries either remain sta-
ble or are declining.

Greenhouse gas emissions from
transport in Europe increased by 22
per cent from 1990 to 2003 while de-

creasing in other sectors.
The report foresees that many Eu-

ropean cities will continue to fail air
quality limits and that the health ef-
fects are severe: estimates suggest
that as many as 350,000 people die
prematurely every year in Europe
due to present concentrations of fine
particles in the air, and road trans-
port makes an important contribu-
tion to the exposure.

There are a number of initiatives
to align price structures better with
the external impact of transport, says
the EEA. However, transport prices
are generally well below the marginal
social cost level, which is resulting
in over-consumption of transport.

1 The report Transport and environment
2005: facing a dilemma (EEA Report 3/2006)
is the agency’s sixth annual environmental as-
sessment of transport in Europe. Most of the
data comes from the period 1999–2002 though
for some issues it reports trends up to 2003.
Can be downloaded at http://reports.eea.eu.int/
eea_report_2006_3/en

IN FEBRUARY the European Commis-
sion adopted an EU strategy for bio-
fuels. The aims are to promote bio-
fuels in both the EU and developing
countries; to prepare for large-scale
use of biofuels by improving their
cost-competitiveness; and to support
developing countries’ production of
plants to make biofuels.

Environmentalist NGOs have ex-
pressed serious doubts about the
strategy for various reasons. These
range from concerns about insuffi-
cient safeguards on eco-certification
of the agricultural raw materials used
to make biofuels, to outright rejection
of the strategy’s plan to allow the use
of biofuels to count towards carbon
dioxide emission targets for car fleets.

Aat Peterse, policy officer at T&E,
the European Federation for Trans-
port and Environment, comments:
“There is some potential for biofuels
to deliver certain environmental ben-
efits, but however surprised some peo-
ple may be to hear environmental
organizations playing down an idea
that ought to be suited to them, it is
important that we are honest about
the limits to what biofuels can do.
The benefits will only be delivered if
the production of biofuels is sustain-
able in terms of its impact on bio-
diversity, water and soil, and if an
adequate eco-certification process is
applied to all biofuels used in the EU.”

Source: T&E Bulletin, March 2006.
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Further publications
Global Environment Outlook 2006
This book from UN Environment Pro-
gramme (UNEP) presents a survey of the
global environment and is the third in
an annual series. A special feature focus
analyzes the environmental, socio-eco-
nomic and public health impacts of en-
ergy-related air pollution.

Available online at www.unep.org/geo/
yearbook/yb2006/. Printed copies (100
pp. US$20.00) can be ordered from the
website above or from Earthprint Ltd.,
P.O. Box 119, Stevenage, Hertfordshire
SG1 4TP, UK.

Particle reduction plans in Europe: Im-
plementation of the first daughter di-
rective on ambient air quality in Europe
A snapshot report from the European
Environmental Bureau, EEB (see AN 4/
05, p.6). Now available for download at
www.eeb.org/activities/air/

Air pollution at street level in European
cities
Looks at traffic hotspots in European cit-
ies during 2000 and makes projections for
air quality in 2030. The cities surveyed
were Antwerp, Athens, Barcelona, Berlin,
Brussels, Budapest, Copenhagen, Gdansk,
Graz, Helsinki, Katowice, Lisbon, Lon-
don, Marseilles, Milan, Paris, Prague,
Rome, Stuttgart and Thessalonica.

EEA Technical report No 1/2006. Can
be downloaded at http://reports.eea.
eu.int/technical_report_2006_1/en

Market-based instruments for environ-
mental policy in Europe
Presents an assessment of the develop-
ments in the use of market-based instru-
ments in European environmental
policy. Covers a range of instruments,
such as environmental taxes, charges and
deposit-refund systems, environmental
tax reform, emission trading schemes
and subsidies.

Published by the European Environ-
ment Agency. EEA Technical report No 8/
2005. Can be downloaded at http://
reports.eea.eu.int/technical_report
_2005_8/en.

Integration of environment into EU ag-
riculture policy (2006)
This report aims to provide a reflection
of the achievements and obstacles in the
integration of environmental concerns
into EU agriculture policy.

EEA Report No 2/2006, available at
http://reports.eea.eu.int/eea_report
_2006_2.

Take part in
our E-mail
campaign!
The Swedish NGO Secretariat
on Acid Rain and the “Für
Heuersdorf” Association are
conducting an e-mail campaign
addressed to the German Chan-
cellor Angela Merkel.

If you would like to take part,
please send the text in the right
hand column to Mrs. Merkel. It
can be done from the secretari-
at’s website: www.acidrain.org

Dear Chancellor Merkel,

Global warming must be kept below an aver-
age of 2°C to avoid catastrophic climate
change. This target has been adopted by the
European Union.

As an industrial nation, Germany greatly con-
tributes to destabilizing the Earth’s atmos-
phere. I therefore call upon the German gov-
ernment to legislate binding reductions of
greenhouse gas emissions of at least 40 per
cent by 2020 and 80 per cent by 2050 (re-
ferred to 1990).This means that the use of
fossil fuels must be quickly phased out. No
new lignite mines should be opened in Ger-
many and no further historic villages like
Heuersdorf destroyed. Energy conservation
and renewable energy sources are entirely
adequate for replacing lignite fuels.

Lignite, or brown coal, is the main
domestic fuel resource in Germany.
In contrast with the diminishing glo-
bal reserves and increasing prices of
natural gas and oil, lignite appears
to offer long-term energy security.
The deposits lie close to the surface,
allowing relatively inexpensive strip
mining to be employed.

However, lignite is ultimately very
costly to use because of factors not
reflected in market prices. According
to a study by the Wuppertal Insti-
tute, released by the German envi-
ronmental ministry in October 2004,
the financial burdens of environmen-
tal and health detriments are esti-
mated at a minimum of 3.5 billion
euro annually. When the comprehen-

sive effects of climate change and a
number of indirect subsidies are
added, the total hidden costs of lig-
nite use may be as high as 35 billion
euro per year.

Rather than reducing lignite con-
sumption to enhance environmental
integrity, liberal operating permits
have been granted to the mining
companies under the Federal Min-
ing Act. This policy means a continu-
ous destruction of valuable environ-
ments, among them the medieval
village of Heuersdorf in Saxony.

Further reading: Status and Impacts of the
German Lignite Industry. By Jeffrey H.
Michel. Can be downloaded at www.acidrain.
org/pages/publications/reports.asp

Background: German lignite mining
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Coming events
For the latest news and direct links,
please visit www.acidrain.org.

CLRTAP Task Force on Hemispheric
Transport of Air Pollution. Moscow,
Russia, 6-8 June 2006.

A Sustainable Path for Biofuels in the
EU. Brussels, Belgium, 7 June.  Informa-
tion: www.transportenvironment.org.

Particles in Europe. Antwerp, Belgium,
13-14 June. Information: www.aamg-rsc.org

Low Carbon Vehicle Partnership – An-
nual Conference.  London, UK, 15 June.
Information: www.lowcvp.org.uk

8th International Conference on Green-
house Gas Control Technologies. Trond-
heim, Norway, 19-23 June 2006. Infor-
mation: www.ieagreen.org.uk/ghgt8.html

Exposure and Health Effects of Traf-
fic-related Air Pollution. Stockholm,
Sweden, 20-21 June. Info: www.snap.se

EU Environment Council. 26-27 June.

21st European Photovoltaic Solar En-
ergy Conference and Exhibition. Dres-
den, Germany, 4-8 September 2006: Info:
www.photovoltaic-conference.com

2006 European Renewable Energy
Policy Conference. Brussels, Belgium,
12-14 September 2006. Information:
www.erec-renewables.org/events/

European Mobility Week. 16-22 Septem-
ber. Info: www.mobilityweek-europe.org

CLRTAP Working Group on Strategies
and Review. Geneva, Switzerland, 19-
22 September 2006.

Third International Conference on Bio-
mass for Energy. Kiev, Ukraine, 18-20 Sep-
tember. www.biomass. kiev.ua/conf2006

OPTIMUM² Mobility Event. Amster-
dam, The Netherlands, 28-29 September
2006. Information: www.optimum2.org

Climate Change As A Driving Force
For Energy Efficiency. Brussels, Bel-
gium, 28 September 2006. Information:
http://haymarket.ec-messenger.com

CLRTAP Workshop on technology
change, emission trends and projections.
Beijing, China, (prel.) 18-20 October.

CAFE Steering Group. Brussels, Bel-
gium, 8-9 November 2006.

HOW TO ORDER. Single copies of the above mentioned material can be obtained from the
Secretariat (free of charge within Europe). Please call for quotation if more copies are
required. Can also be downloaded in pdf format from www.acidrain.org

the whole issue on-line, or download it
in pdf format. If you are interested, send
an e-mail with your name and e-mail ad-
dress to: info@ acidrain.org. You can, if
you wish, continue to receive the printed
version  while at the same time subscrib-
ing electronically. Just let us know if you
want both.

Electronic subscription?
Would you like to help us reduce ex-
penses, and at the same time get Acid
News sooner? We can offer electronic sub-
scriptions free of charge.

Subscribers will receive an e-mail no-
tifying them of publication and giving
brief notices of the articles in the issue.
At our website you can then either read

Recent publications
from the Secretariat

Atmospheric emissions from large point sources in
Europe
This report identifies and lists the 200 largest emitters
of sulphur dioxide and the 200 “best” fossil-fuelled power
stations, in terms of SO2 and NOx emissions per useful
output. By Mark Barrett, SENCO. Published 2004.

Cost-benefit analysis of using 0.5% marine heavy fuel
oil in European sea areas
A lowering of the sulphur content of marine heavy fuel
oil to 0.5 per cent would reduce SO2 emissions from in-
ternational shipping around Europe by more than three
quarters by 2010. The benefits of
such a measure clearly outweigh
the costs, according to this study.
By Christer Ågren, January 2005.

Status and Impacts of the German Lignite Industry
This report includes a historical treatment of German
lignite use and discusses many of the hidden costs in-
volved: excessive greenhouse gas emissions, depletion
of groundwater resources, and destruction of hundreds
of villages. Special consideration is paid to eastern Ger-
many, where lignite accounts for up to 85 per cent of
electrical power consumption in some regions. By Jeffrey
H. Michel, April 2005.

Health Impacts of Emissions from Large Point Sources
This study combines the health impact assessment
methodology used by EU’s CAFE programme with
an emissions database for European large point
sources, to assess health damage linked to emis-
sions of nitrogen oxides and sulphur dioxide on a
plant by plant basis. It finds that the emissions
from large point sources in Europe could be re-
sponsible for more than one million life years lost
in Europe every year. Some of the worst polluting
plants may each be responsible for the annual loss
of between 10,000 and 20,000 life years. By Mike
Holland, EMRC. Second Edition, March 2006.


