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In the years ahead, nations can either compete ruth-
lessly for resources, in a context of scarcity, or cooperate,
respect the laws of nature, and share its abundance. Re-
source interdependence and the careful management of
those resources owned in common will enlarge the area
of unified action and do much to encourage world order.
The growth of a worldwide conservation movement might
be a gyroscopic force in world politics. The influential
countries of the future surely will be those that bring
desalted water to arid lands and use their scientific dis-
coveries to advance the welfare of all mankind.

President Kennedy said [in 1962]: ‘(Conservation) …
is the highest form of national thrift – the prevention of
waste and despoilment while preserving, improving and

renewing the quality and usefulness of all our resources.’
Philosophers have never ceased to stress that the hu-

man spirit and the human heart are the faculties that set
man apart from animals. It is, however, the environment
that greatly determines the quality of that heart and spirit,
and its overall value.

In this modern age, man has been entrusted with the
power over this environment and thereby considerable
power over the future quality of human life. This unprec-
edented responsibility calls for unprecedented effort of
care and vision. We must rise to this call by uniting be-
hind a single ideal of conservation. Only in this way can
we hope to dispel the spectres of ignorance and selfish-
ness which haunt unborn generations.”

Some Recent Developments in Aviation and
Environmental Protection Regulation

by Ruwantissa Abeyratne*

INTRODUCTION

At the 33rd Session of the Assembly of the Interna-
tional Civil Aviation Organization (ICAO),1  held in Mon-
treal from 25 September to 5 October 2001, a resolution
was adopted containing a consolidated statement of con-
tinuing policies and practices related to environmental
protection.2  This Resolution was a response to the need
to incorporate new ICAO policies and guidance material
regarding aircraft noise and other developments in that
field since the 32nd Session, held in 1998, to achieve, in
particular, a balanced approach to noise management. The
Resolution also addressed, inter alia, the issue of aircraft
engine emissions, including an increased and improved
understanding of emissions, notably a possible means of
limiting or reducing greenhouse gases from aviation.

Over the past decade, there has been continuing aware-
ness that aviation may contribute to adverse environmen-
tal impacts on the world and that it behoves the world
aviation community to achieve maximum compatibility
between the safe and orderly development of civil avia-
tion and the quality of the environment. This is particu-
larly significant in the context of ICAO’s role in develop-
ing international air transport so as to ensure safe, regular,
efficient and economical air transport.3  The philosophy
of Resolution A33-7 is based on the fact that the adverse
environmental effects of civil aviation activity can be re-
duced by integrated measures embracing technological
developments, proper operating procedures, appropriate

organization of air traffic and strategic use of airport plan-
ning, land use planning and market based measures.
ICAO’s role, in this delicately balanced operation, is to
achieve harmony between the benefit occurring to the
world community through civil aviation and the harm
caused to the environment in certain key areas through
the progressive advancement of civil aviation.

AIRCRAFT NOISE

With regard to aircraft noise, the Resolution, in
Appendix B, makes reference to Annex 16 to the Con-
vention on International Civil Aviation (Chicago Conven-
tion)4  which contains noise certification standards for sub-
sonic aircraft and ICAO’s Policies on Charges for Airports
and Air Navigation Services (Doc. 9082) which has policy
guidance on noise-related charges. In the context of these
documents, and particularly with regard to more stringent
aircraft noise standards adopted by the Council in June
2001 for inclusion in Annex 16, the Assembly requested
the Council to continue the work related to the develop-
ment of Standards, Recommended Practices and Proce-
dures and ensure that work conducted by the Council’s
Committee on Aviation Environmental Protection (CAEP)
continues expeditiously in order that appropriate solutions
can be developed as soon as possible.

In following up on revisions made by the Council in
June 2001, the Assembly, through the Resolution, urged
Contracting States to adopt a balanced approach to noise
management, taking full account of ICAO guidance, ap-
plicable legal obligations, existing agreements, current
laws and established policies, which should all be given
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due consideration when addressing noise problems at in-
ternational airports. Contracting States are urged to adopt
appropriate mechanisms to implement this balanced ap-
proach, notably: in establishing a transparent process based
on objective, measurable criteria for the assessment of the
noise problem; in evaluating likely costs and benefits of
various measures with a view to achieving maximum en-
vironmental benefit; and in providing for dissemination
of the evaluation results that may be used in consultation
with stakeholders and dispute resolutions.

As part of the balanced approach, Resolution A33-7
encourages States, inter alia, to conduct studies, support
research and technology programmes aimed at reducing
noise at source and to work closely with each other to
ensure that their noise management programmes are har-
monized, taking into consideration the particular economic
circumstances of developing countries and also taking
particular care not to derogate the non-discrimination prin-
ciple contained in Article 15 of the Chicago Convention.5

Resolution A33-7, in Appendix D, urges Contracting
States not to introduce any phase-outs of subsonic jet air-
craft which exceed noise levels contained in Volume 1 of
Annex 16 to the Chicago Convention6  before consider-
ing whether normal attrition of existing fleets of such air-
craft will provide the necessary protection of noise cli-
mates around airports and whether necessary protection
can be achieved by regulators preventing their operations
from adding such aircraft to their fleets through either
purchase, or lease/charter/interchange or by incentives to

accelerate fleet modernization. Before phasing out sub-
sonic aircraft which may exceed the above noise levels,
the Resolution also calls upon Contracting States to give
careful thought to whether noise management can be ef-
fectively achieved by applying regulations preventing the
operation of such aircraft at airports which have been iden-
tified and declared by these States as generating noise prob-
lems and during time periods when greater noise distur-
bance is caused. Finally, Contracting States are called upon
to consider implications of any restrictions for other States
concerned, through consultation and reasonable notifica-
tion of the application of restrictions.

One of the most significant achievements of
Resolution A33-7 lies in the skilful balance achieved in
offering a compromise to Contracting States which, de-
spite the above-mentioned criteria, decide to phase out
aircraft that comply with noise certificates Standards in
Volume 1, Chapter 2 of Annex 16 but which exceed the
noise levels in Volume 1, Chapter 3 of Annex 16. This

compromise recommends that such States frame any re-
strictions so that Chapter 2-compliant aircraft of an indi-
vidual operator which are operating at present to their ter-
ritories may be gradually withdrawn from such operations,
over a period of not less than seven years. The Resolution
also requests Contracting States not to restrict before the
end of the above period the operations of any aircraft less
than 25 years after the date of issue of its first individual
certificate of airworthiness, and not to restrict before the
end of the period the operations of any presently existing
wide-body aircraft or of any aircraft fitted with engines
that have a by-pass ratio higher than 2 to 1. Contracting
States are required to inform ICAO, as well as the other
States concerned, of all restrictions imposed.

Finally, the Resolution urges States not to introduce
measures to phase out aircraft which comply, through
original certification or recertification, with the noise cer-
tification standards in Volume 1, Chapter 3 or 4 of An-
nex 16 and, in particular, not to impose any operating re-
strictions on Chapter 3-compliant aircraft, except as part
of the balanced approach to noise management developed
by ICAO and in accordance with Appendices C and E to
the Resolution which address issues pertaining to the
phase-out of subsonic aircraft and noise-related operations
at airports.

Background to Noise Regulation
It is imperative that, for there to be a meaningful dis-

cussion on aircraft noise regulation, the various noise regu-
lations referred to in A33-7 should be identified. In order
to discuss these regulations, one has to refer to the origins
of noise regulation in ICAO. The ICAO Assembly has
adopted several Resolutions concerning aviation and the
environment. At its 22nd Assembly, held in September/
October 1977, the ICAO Assembly adopted Resolution A
22-12 which recognized, inter alia, the following:
1) advancing technology has caused aviation to become

a significant influence on the environment;
2) many of the adverse environmental effects of civil avia-

tion activity can be reduced by the application of inte-
grated measures embracing technological improve-
ments, appropriate noise abatement operating proce-
dures, proper organization of air traffic and airport
planning and land use control;

3) other international organizations are becoming in-
volved in activities relating to noise abatement poli-
cies; and

4) in fulfilling its role, ICAO strives to achieve a balance
between the benefits of civil aviation to the world com-
munity and the harm caused to the human environ-
ment in certain areas through the progressive advance-
ment of civil aviation.

The Assembly therefore declared:
1) that ICAO is conscious of the adverse environmental

impacts that may be related to aircraft activity and of
its responsibility and that of its Contracting States to
achieve maximum compatibility between the safe and
orderly development of civil aviation and the quality
of the human environment; and
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2) that the Council should maintain its vigilance in the
pursuit of aviation interests related to the human
environment and also maintain the initiative in devel-
oping policy guidance on all aviation matters related
to the human environment, and not leave such initia-
tives to other organizations.

The Assembly also invited States to continue their ac-
tive support for ICAO’s Action Programme Regarding the
Environment on all appropriate occasions as their partici-
pation in civil aviation’s contribution to the United Na-
tions Environment Programme (UNEP) and authorized the
ICAO Council, if and when it deems this desirable, to enter
into cooperative arrangements with the United Nations
Environment Programme for the execution of environmen-
tal projects financed by the United Nations Environment
Fund. The Assembly urged States to refrain from unilat-
eral measures that would be harmful to the development
of international civil aviation.

At the same Session, the Assembly adopted Resolu-
tion A22-13 on airports and the environment, observing
inter alia that:
1) the compatibility between the airport and its environ-

ment was one of the elements to be taken into account
in long-term systems planning;

2) the problem of aircraft noise in the vicinity of many of
the world’s airports continued to arouse public con-
cern and required appropriate action; and

3) the introduction of new aircraft types could increase
and aggravate this noise unless action was taken to
alleviate the situation.

The Assembly therefore requested the Council to con-
tinue its work on establishing Standards and Recom-
mended Practices relating to the alleviation of the prob-
lem and urged contracting States to adopt, where appro-
priate, the applicable ICAO measures and procedures.

 In the following Session (September/October 1980),
the Assembly adopted Resolution A23-10 on aircraft noise
and engine emissions from subsonic aircraft and requested
contracting States not to allow the operation of foreign-
registered subsonic jet planes that did not conform to
ICAO’s specifications on noise certification standards as
specified in Annex 16 on 1 January 1988.7  At the 28th
Assembly Sessions held in October 1990, the ICAO As-
sembly observed that while certification standards for sub-
sonic jet aircraft noise levels are specified in Volume 1,
Chapter 2 and Chapter 3 of Annex 16 and that environ-
mental problems due to aircraft noise continued to exist
in the neighbourhood of many international airports, some
States were consequently considering restrictions on the
operations of aircraft which exceed the noise levels in
Volume I, Chapter 3 of Annex 16. The Assembly also rec-
ognized that the noise standards in Annex 16 were not
intended to introduce operating restrictions on aircraft and
that operating restrictions on existing aircraft would in-
crease the costs of airlines and would impose a heavy eco-
nomic burden, particularly on those airlines which do not
have the financial resources to re-equip their fleets. There-
fore, considering that resolution of problems due to air-

craft noise must be based on the mutual recognition of the
difficulties encountered by States and a balance between
their different concerns, the Assembly, in Resolution A28-
3, urged States not to introduce any new operating restric-
tions on aircraft which exceed the noise levels in Volume I,
Chapter 3 of Annex 16 before considering:
a) whether the normal attrition of existing fleets of such

aircraft will provide the necessary protection of noise
climates around their airports;

b) whether the necessary protection can be achieved by
regulations preventing their operators from adding such
aircraft to their fleets through either purchase, or lease/
charter/interchange, or alternatively by incentives to
accelerate fleet modernization;

c) whether the necessary protection can be achieved
through restrictions limited to airports and runways,
the use of which has been identified and declared by
them as generating noise problems and limited to time
periods when greater noise disturbance is caused; and

d) the implications of any restrictions for other States
concerned, consulting these States and giving them rea-
sonable notice of intention.

The Assembly further urged States:
a) to frame any restrictions so that Chapter 2-compliant

aircraft of an individual operator which are presently
operating to their territories may be gradually with-
drawn from these operations over a period of not less
than seven years;

b) not to begin the above phase-in period for any restric-
tions before 1 April 1995;

c) not to restrict before the end of the phase-in period the
operations of any aircraft less than 25 years after the
date of issue of its first individual certificate of air-
worthiness;

d) not to restrict before the end of the phase-in period the
operations of any presently existing wide-body aircraft
or of any fitted with high by-pass ratio engines;

e) to apply any restrictions consistently with the
non-discrimination principle in Article 15 of the Chi-
cago Convention so as to give foreign operators at least
as favourable treatment as their own operators at the
same airports; and

f) to inform ICAO, as well as the other States concerned,
of all restrictions imposed.

The Assembly also strongly encouraged States to con-
tinue to cooperate bilaterally, regionally and inter-region-
ally with a view to:
a) alleviating the noise burden on communities around

airports without imposing severe economic hardship
on aircraft operators; and

b) taking into account the problems of operators of de-
veloping countries with regard to Chapter 2 aircraft
presently on their register, which cannot be replaced
before the end of the phase-in period, provided that
there is proof of a purchase order or leasing contract
placed for a replacement Chapter 3-compliant aircraft
and the first date of delivery of the aircraft has been
accepted.
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The Assembly, while urging States, if and when any
new noise certification standards are introduced which are
more stringent than those in Volume I, Chapter 3 of An-
nex 16, not to impose any operating restrictions on Chap-
ter 3 compliant aircraft, urged the Council to promote and
States to develop an integrated approach to the problem
of aircraft noise, including land-use planning procedures
around international airports, so that any residential, in-
dustrial or other land use that might be adversely affected
by aircraft noise is minimal. The Assembly further urged
States to assist aircraft operators in their efforts to accel-
erate fleet modernization and thereby prevent obstacles
and permit all States to have access to lease or purchase
aircraft compliant with Chapter 3, including the provi-
sion of multilateral technical assistance where appropri-
ate. This Resolution superseded Resolution A23-10, which
was discussed above.

Resolution A28-3 represents a cautious balance be-
tween the concerns of the aircraft manufacturers, the air-
line industry and developing States who do not wish to
lose the services of Chapter 2 aircraft which are already
in use and service. Although aircraft manufactured prior
to October 1977 that are included in Chapter 2 of Annex
16 and called ‘Chapter 2 aircraft’ are required to be phased
out, the compromise in Resolution A28-3 allows States
that have noise problems at airports to start phasing out
operations by Chapter 2 aircraft from 1995 and to have all
of them withdrawn by 2002, with some exceptions. The
Resolution envisages that by 2002 only aircraft manufac-
tured after October 1977 and described in Chapter 3 of
Annex 16 (called ‘Chapter 3 aircraft’) would be in opera-
tion. Following this resolution, a number of developed
States have already started to phase out Chapter 2 aircraft,
while giving due recognition to the compromise reached
in Resolution A28-3.

At its 32nd Assembly, held in September 1998, As-
sembly Resolution A32-88  containing a consolidated state-
ment of continuing ICAO policies and practices related to
environmental protection was adopted, making current the
regulatory policies relating to aviation and the environ-
ment. Appendix B to the Resolution cites Annex 16, Vol-
ume 1 as comprising, inter alia, noise certification stand-
ards for future subsonic aircraft and mentions that aircraft
manufacturers and operators need to note that future gen-
erations of aircraft have to be so designed as to operate
efficiently and with the least possible environmental dis-
turbance. Appendix C calls upon Contracting States and
international organizations to recognize the leading role
of ICAO in dealing with aircraft noise and requests the
former to work closely together to ensure the greatest har-
monization of work in the area of environmental protec-
tion as related to air transport. In Appendix G, which re-
lates to the problem of sonic booms, the Assembly reaf-
firms the importance attached to ameliorating problems
caused to the public by sonic booms as a result of super-
sonic flight, and invites States involved in the manufac-
ture of supersonic aircraft to furnish ICAO with propos-
als that would meet specifications established by ICAO
on the subject.

The most topical issue addressed by Resolution A32-
8 is in its Appendix D which, whilst reiterating the time
limits specified for the phasing out of Chapter 2 Aircraft
and related dates, strongly encourages States to continue
to cooperate bilaterally, regionally and inter-regionally
with a view to alleviating the noise burden on communi-
ties and also to take into account the problems that may
be faced by some operators in phasing out their Chapter 2
aircraft before the end of the specified period. The Reso-
lution also urges States, if any new noise certification
standards are introduced which are more stringent than
those in Volume 1, Chapter 3 of Annex 16, not to impose
any operating restrictions on Chapter 3-compliant aircraft.
More importantly, States are urges to assist operators in
their efforts at fleet modernization with a view to prevent-
ing obstacles and permitting all States to have access to
lease or purchase aircraft compliant with Chapter 3.

The qualification in Resolution A32-8 seems to say
that Chapter 2 aircraft which are converted to be compli-
ant with Chapter 3 noise levels may be considered for
operation at least until 1 April 2002. The Resolution urges
States to consider the difficulties faced by operators of
Chapter 2 aircraft who are unable to make them Chapter
3-compliant by the given date, implying that it would be
in the economic interests of such operators to be given
additional time in order to make the necessary replace-
ments. Chapter 2 aircraft could be made Chapter 3-com-
pliant and the aircraft could be recertified to Chapter 3
standards through re-engining or hush kitting. Chapter 2
aircraft which are likely to be re-engined or hush-kitted
are Boeing 727s and 737s, DC-9s, BAC1-11s and some
Boeing 747-100s.

It was against this backdrop that the 33rd ICAO As-
sembly considered the noise issue and adopted Resolu-
tion A33-7.

AIRCRAFT ENGINE EMISSIONS

Resolution A33-7 also addressed growing concerns
about environmental problems in the atmosphere such as
global warming and depletion of the ozone layer, noting
that the Agenda 21 action plan adopted by the 1992 United
Nations Conference on Environment and Development
calls on governments to address these problems with the
cooperation of relevant United Nations bodies. Particular
mention is made of the Kyoto Protocol, which was adopted
by the Conference of the Parties to the United Nations
Framework Convention on Climate Change (UNFCC) in
December 1997 (referred to in some detail later in this
article) which recognizes ICAO as the primary body re-
sponsible for the regulation of aviation-related environ-
mental issues on aircraft engine emission, and which calls
upon developed countries to pursue the limitation or re-
duction of greenhouse gas emissions from ‘aviation bun-
ker fuels’ working through ICAO.

The Assembly recognized that market-based measures,
which will be described in some detail later in this article,
are policy tools designed to achieve environmental goals
at a lower cost and in a more flexible manner than tradi-
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tional regulatory measures. Particularly in the context of
controlling greenhouse gas emissions, the Assembly rec-
ognized that there has been increasing government rec-
ognition of the need for each economic sector to pay the
full cost of the environmental damage it causes, and
market-based measures for protecting the environment
were particularly relevant in this regard. It was the As-
sembly’s view that any charges imposed, based on the costs
of the mitigating or environmental impact of aircraft en-
gine emissions to the extent that such costs can be prop-
erly identified and directly attributable to air transport,
should be applicable only insofar as they are consistent
with Article 15 of the Chicago Convention and ICAO’s
policies on taxes and charges.9  The Assembly noted with
approval analyses conducted by CAEP, that an open emis-
sions trading system, whereby the total amount of emis-
sions would be capped and allowances in the form of per-
mits to emit carbon dioxide could be bought and sold to
meet emission reduction objectives, was a cost-effective
measure to limit or reduce carbon dioxide emitted by civil
aviation, particularly in the long term. Short-term volun-
tary measures, where industry and governments agree to
a target and/or to a set of actions to reduce emissions,
would serve as a first step towards such long-term meas-
ures.

The Assembly required the ICAO Council to develop
guidance for States on the application of market-based
measures aimed at reducing or limiting the environmen-
tal impact of aircraft engine emissions, particularly with
respect to mitigating the impact of aviation on climate
changes. Above all, Contracting States and the Council
are encouraged (through Resolution A33-7) to take into
account the interests of all parties concerned, to evaluate
the costs and benefits of various measures with the goal
of addressing aircraft engine emissions in the most cost-
effective manner and to adopt actions consistent with ICAO
policies. The Assembly endorsed the development of an
open emissions trading system for international aviation
and requested that the Council develop guidelines for open
emissions trading for international aviation as a matter of
priority.

In making its recommendations and requests, the As-
sembly took into consideration the work of CAEP which,
at its Fifth Meeting (CAEP/5), held from 8-17 January
2001, identified market-based measures as being policy
tools that are designed to achieve environmental goals at
a lower cost and in a more flexible manner than tradi-
tional regulatory measures. CAEP considered three types
of measures: emissions-related levies (referring to charges
and taxes); emissions trading (a system whereby the total
level of emissions is capped and allowances in the form
of permits are bought and sold to meet emission reduc-
tion objectives); and voluntary measures (mechanisms
under which industry and governments agree to a target
and/or a set of actions to reduce emissions).

Under emission-related levies three options were con-
sidered by CAEP: a fuel (or en-route emissions) tax with
revenue going to the national treasury; a revenue-neutral
aircraft efficiency charge; and an en-route emissions charge
with revenue returned to the aviation sector.

The main findings of this analysis are that, a fuel tax
raises legal issues concerning air services agreements and
ICAO policies, and, if not applied worldwide, could lead
to tankering practices (by which aircraft would carry ex-
tra fuel for later legs of a journey rather than purchasing
the fuel locally). With regard to a revenue-neutral charge,
CAEP felt that it would be consistent with ICAO policies
but would require an acceptable method to be developed
for defining aircraft efficiency, and could not be imple-
mented in areas without en-route charges. An en-route
emissions charge would be consistent with ICAO poli-
cies, assuming that revenues were recycled to the aviation
sector, but, if not applied worldwide, could raise equity
and competitiveness issues and would necessitate further
guidance for the use and distribution of the revenue col-
lected.

In designing an emission trading regime, CAEP be-
lieved that the key issues were the scope of trading (that
is, open trading across sectors, or closed trading within

the aviation sector alone), and the distribution of emis-
sion permits or allowances (i.e. grand-fathering, based on
past or current use, or auctioning through a bidding proc-
ess). Since such a system is untested for the aviation in-
dustry, there would need to be rules for participation and
the establishment of administrative mechanisms for re-
cording trades and monitoring and ensuring compliance.

For voluntary measures, CAEP advised the ICAO
Council that an industry initiative should be proposed,
where a sequence of actions should be prescribed and/or
a target to be met should be proposed, based on an agree-
ment negotiated between industry and government.

The main findings were that voluntary measures alone
cannot achieve an ambitious emission reduction target.
They would have to be used in conjunction with other
measures. In addition, these voluntary measures would
allow the aviation industry to enhance its ability to under-
take activities related to ‘capability building’. They are
primarily seen as transitional measures. A key issue is the
need to ensure that any such action would be to the ad-
vantage of the participants if market-based or other regu-
latory measures were imposed at a later date.

CAEP/5 concluded that a closed emissions trading
system does not show cost-benefit results to justify fur-
ther consideration, and felt that an open emissions trad-
ing system would be a cost-effective solution for CO

2
emission reductions in the long term, but cannot be im-
plemented until the Kyoto Protocol has entered into force
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and an emissions cap has been agreed. Further work is
necessary to develop an emissions trading system and to
study the consequences for developing countries, and
ICAO should continue to play a leadership role, particu-
larly in the development of proposals for caps, consistent
with the responsibility given to ICAO in Article 2.2 of the
Kyoto Protocol.

Emissions trading as a market-based measure
The essential philosophy of emissions-trading in en-

vironmental protection is based on a certain flexibility
allowed to market forces to reach the lowest cost involved
in an operation whilst at the same time achieving an en-
vironmental target which has been already set. The word
‘trading’ correctly denotes an exchange and, when ap-
plied to the aviation context, means a trade-off between
high-polluting and low-polluting airlines. The trade-off
could take the form of a ‘purchase’ by the high-polluting
airline of the reduction level of the low-polluting airline.
Emissions trading would encourage airlines to seek in-
novation in technology and to reduce their emission lev-
els.

Emissions trading of levels of pollution between air-
lines differs fundamentally with the existing expectation
of each airline maintaining a standard level of emission
by its aircraft. When airlines trade emission levels, the
rates at which their aircraft pollute the atmosphere are
taken as a whole and are applicable to a whole fleet, so
that an airline which is over and above its permitted pol-
lution level could join with another airline which is be-
low the standard level of pollution required of it, thus
making the average pollution between the two more ac-
ceptable than if taken individually. This mechanism en-
courages a low-polluting airline to achieve even lower
standards, in order to trade its levels with high-polluting
airlines.

The Third Conference of the Parties to the United
Nations Framework Convention on Climate Change (Cli-
mate Change Convention)10  was held from 1-11 Decem-
ber 1997 at Kyoto, Japan. Significantly, the States parties
to the Convention adopted a protocol (Kyoto Protocol)11

on 11 December 1997 under which industrialized coun-
tries agreed to reduce their collective emissions of six
greenhouse gases12  by at least 5 per cent by 2008-2012.
Ambassador Raul Estrada-Oyuela, who had chaired the
Committee of the Whole established by the Conference
to facilitate the negotiation of a Protocol text, expressed
the view that the agreement will have a real impact on the
problem of greenhouse gas emissions and that 11 Decem-
ber 1997 should be remembered as the ‘Day of the At-
mosphere’ (see also article on page 14 on UNFCCC-
COP7).13

The Kyoto Protocol, in Article 1(a)(v), calls each State
Party to achieve progressive or phasing out of market im-
perfections, fiscal incentives, tax and duty exemptions and
subsidies in all greenhouse gas emitting sectors that run
counter to the objective of the Convention and applica-
tion of market instruments. The subject of emissions lead-
ing to trading is first addressed in Article 3 of the Proto-
col, which requires States Parties to ensure that their ag-

gregate anthropogenic carbon dioxide equivalent emis-
sions of the greenhouse gases listed in Annex A do not
exceed their assigned amounts, calculated pursuant to
their quantified emission limitation and reduction com-
mitments inscribed in Annex B. The provision also re-
quires States parties to the Protocol to reduce their over-
all emissions of greenhouse gases to at least 5 per cent
below 1990 levels between 2008 and 2012. Article 3(6)
goes further, in providing that States Parties shall be al-
lowed a certain degree of flexibility in implementation of
Article 3 and the reduction of their emission standards.

The subject of emissions trading is explicitly addressed
in Article 6 which states that for the purpose of meeting
its commitments under Article 3, any Party included in
Annex 1 may transfer to, or acquire from, any other such
Party emission reduction units resulting from projects
aimed at reducing anthropogenic emissions by sources or
enhancing anthropogenic removals by sinks of greenhouse
gases in any sector of the economy, provided the parties
concerned approve of such trading and, inter alia, such
trading actually results in a reduction in emission by
sources.

Article 17 sets out that the Conference of the Parties
shall define the relevant principles, modalities, rules and
guidelines, in particular for verification, reporting and
accountability for emissions trading. It also provides that
the parties included in Annex B to the Protocol may par-
ticipate in emissions trading for the purposes of fulfilling
their commitments under Article 3. Such trading shall be
supplemental to domestic actions for the purpose of meet-
ing qualified emission limitation and reduction commit-
ments under Article 3.14

Once the Protocol has entered into force,15  Annex I
parties must submit an annual inventory of emissions to
the Convention Secretariat,16  enabling expert review teams
to provide a full assessment of such parties’ compliance
with the Protocol.17  These expert assessments will be re-
viewed by the Conference of the Parties serving as the
meeting of the parties to the Protocol,18  which will adopt
decisions on implementation.19

Article 12 of the Protocol is also noteworthy in that it
defines a clean development mechanism (CDM) which
introduces the concept of joint implementation by a de-
veloped country and a developing country.20  The mecha-
nism admits of the advantage afforded to the parties con-
cerned, in developed countries gaining the benefit of the
partnerships in emissions trading with developing coun-
tries which are more cost-effective in financing such
projects. The CDM achieves the dual goal of enabling
developing countries to operate projects which result in
emission reductions, thus contributing to the objectives
of the UNFCCC21  – and also enabling countries specified
in Annex I of the Kyoto Protocol which finance such
projects through the CDM to use emissions reductions to
reduce their own emissions in toto.22

The mechanism is supervised by an executive board
and the responsibility of establishing procedures to make
certain that proper verification of projects is achieved in a
transparent manner devolves to the Conference of the Par-
ties to the Protocol.23  By virtue of Articles 12(10) and
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3(12), Annex I countries could contribute to their own
emission reduction targets under the Protocol by using
emission reductions from jointly implemented projects
under the CDM during the period 2000-2008.

A watershed provision of the Kyoto Protocol lies in
Article 2.2 which stipulates that Parties included in An-
nex II shall pursue limitation or reduction of emissions of
greenhouse gases not controlled by the Montreal Proto-
col24  from aviation and marine bunker fuels, working
through the International Civil Aviation Organization and
the International Maritime Organization respectively. This
lays the regulatory responsibility for emissions trading
with regard to aircraft engine emissions squarely on ICAO.

Resolution A32-8 of ICAO, referred to earlier, and
containing a consolidated statement of continuing ICAO
policies and practices related to environmental protection,
urges States to refrain from unilateral environmental meas-
ures that would be harmful to the development of interna-
tional civil aviation. On the subject of aircraft engine emis-
sions, the Resolution, in its Appendix F, mentions the fact
that the Kyoto Protocol calls for developed countries to
pursue limitation or reduction of greenhouse gases from
aviation bunker fuels, working through ICAO, and invokes
Appendix A which calls upon the ICAO Council to main-
tain the initiative in developing policy guidance on all
aviation matters related to the environment and not leave
such initiatives to other organizations.

Appendix H of A32-8 refers to ICAO’s policies on
charges and taxes25  and the policy statement issued by the
ICAO Council on 9 December 1996 in the form of a Coun-
cil Resolution of an interim nature, and urges States to
follow the current guidance of the Council on emission-
related levies. The Council is similarly exhorted by the
Assembly, through A32-8, to continue to pursue the ques-
tion of emission-related levies with a view to reaching a
conclusion prior to the next ordinary Session of the As-
sembly in 2001.

The policy statement of the Council dated 9 Decem-
ber 1996 takes into consideration the fact that a number
of States consider it desirable to use a levy to reflect envi-
ronmental costs associated with air transport, while other
States do not consider it appropriate to impose such a levy
under the present circumstances. The Council goes on to
state that it considers the development of an internation-
ally agreed environmental charge or tax on air transport
(that all States would be expected to impose) to be im-
practicable at this time, given the differing views of States
and the significant organization and practical implemen-
tation problems that would be likely to arise.

According to the Council Statement, ICAO is seeking
to identify a rational common basis on which States wish-
ing to introduce environmental levies on air transport could
do so. The Council strongly recommends in its Statement
that any environmental reviews on air transport which
States may introduce should be in the form of charges
rather than taxes and that the funds collected should be
applied in the first instance to mitigating the environmen-
tal impact of aircraft engine emissions, for example by:
a) addressing the specific damage caused by these emis-

sions, if this can be identified;

b) funding scientific research into their environmental
impact; or

c) funding research aimed at reducing their environmen-
tal impact, through developments in technology and
new approaches to aircraft operations.

Finally, the Council urges States that are considering
the introduction of emission-related charges to take into
account the non-discrimination principle in Article 15 of
the Convention on International Civil Aviation and the
work in progress within ICAO and, in the meantime, to
be guided by the general principles in the Statements by
the Council to contracting States on Charges for Airports
and Air Navigation Services (Doc 9082/4) and the fol-
lowing principles adapted from those agreed by the 31st
Session of the ICAO assembly: that there should be no
fiscal aims behind the charges; the charges should be re-
lated to costs; and the charges should not discriminate
against air transport compared with other modes of trans-
port.

As part of its efforts to monitor the issue of emissions
and economic instruments in that regard, and also to reach
a conclusion prior to the next Assembly Session of ICAO
in the year 2004, the Council of ICAO is actively pursu-
ing the issue through its Committee on Aviation Environ-
mental Protection (CAEP).

CAEP, at its 4th meeting (CAEP/4) held in April 1998,
identified as an integral part of its work programme the
need to address emissions inventories for future scientific
assessments; long-term emissions burden estimates used
for quantifying benefits of regulatory charges; and the
effectiveness of operational measures to reduce aircraft
emissions and their effects on the atmosphere.26  The meet-
ing also noted that further work was necessary on market-
based options for reducing emissions.

The CAEP/4 Report, which was considered by the
32nd Session of the ICAO Assembly, presented an exten-
sive report on emissions-related levies. Basically, CAEP/
4 envisioned four options for levies: a fuel levy, ticket
levy, route levy and an airport levy. With regard to the
application of a levy, the Report considered a revenue
neutral application, a general taxation application, a levy
application based on a preventive-cost approach and an
application involving paying damages or compensation
for third party injury. The Report also considered the effi-
cacy of each levy option and application as well as imple-
mentation aspects of environmental levies both in the con-
text of their relation to levy collection as well as to the
application of levies. As a pivotal point to the whole exer-
cise, CAEP/4 examined the role of ICAO with regard to
such levies.

The 33rd Session of the Assembly, in considering both
the work of CAEP/4 and CAEP/5, endorsed the develop-
ment of an open emissions trading system for international
civil aviation and requests the Council to develop, as a
matter of priority, guidelines for open emissions trading
for international aviation focusing on establishing the
structural and legal basis for aviation’s participation in an
open trading system, and including key elements such as
reporting, monitoring and compliance, while proving flex-
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ibility to the maximum extent possible consistent with
the UNFCC process.

CONCLUSION

There is no room for doubt that development in avia-
tion and the environment over the years has now led the
international community in general, and the aviation com-
munity in particular, to a point where a delicately bal-
anced formula between market demand and sustainabil-
ity has to be reached. This is true both in the contexts of
aircraft noise and engine emissions.

As for market demand, it is incontrovertible that, not-
withstanding the short-term effects that may be felt as a
result of recent setbacks, economic analysts believe that
air transport is still the most expensive of all modes of
transport (road, rail, air and sea) to operate in terms of per
kilogram of mass carried.27  This essentially means that
commercial air transport is predominantly offered to the
high value/high yield end of the market, i.e. to the busi-
ness community, the tourism industry and the time-criti-
cal freight industry dealing with overnight documents and
high value/high perishable items.

The total scheduled traffic (domestic and international)
carried by the airlines of contracting States of ICAO in

1999 is estimated to have been at about 369 billion tonne-
kilometres performed, an increase of about 6 per cent over
1998.28  The airlines of these States carried a total of 1558
million passengers and some 28 million tonnes of freight
in 1999. The freight figure compares with 26 million
tonnes carried in 1998.29  Compared with previous years,
the carriage of international freight showed an increase of
9 per cent in 1999.

ICAO records that between 1989 and 1998 the reported
number of commercial aircraft in service increased by
about 60 per cent from 11,253 to 18,139 aircraft. In 1998,
1463 jet aircraft were ordered, compared with 1309 in
1997, and 929 were delivered compared with 674 aircraft
in 1997. In 1998, the total scheduled traffic carried by
airlines of the 185 Contracting States of ICAO amounted
to a total of 1462 million passengers and 26 million tonnes
of freight. In 1988-1999 the total tonne-kilometres per-
formed, or total scheduled airline traffic, grew at an an-

nual rate of 5.2 per cent.30  Passenger kilometre growth
during this decade was 4.6 per cent and freight tonne-
kilometre growth was 6.6 per cent for the same period.31

These figures32  reflect the increased frequency of aircraft
movements at airports, calling for drastic management of
aircraft movements in terms of noise and airport capacity.

In 2000, world gross domestic product (GDP) grew
by approximately 4.4 per cent in real terms. Industrial-
ized countries showed a 4 per cent increase, with North
America showing a robust 5.3 per cent growth and Eu-
rope achieving 3-5 per cent. Africa’s economy achieved
3.6 per cent growth within an overall growth for develop-
ing countries which was at 5.6 per cent. Asian and Pacific
countries reflected a significant 6.7 per cent and South
America and the Caribbean recovered to post a healthy
4.3 per cent GDP growth.33  General views on the future
of aviation offered by both the Organization for Economic
Cooperation and Development (OECD) and the World
Tourism Organization after the September 2001 crisis are
encouraging, in that the GDP of countries, which is es-
sentially measured by consumerism, is expected to stabi-
lize by mid-2002 and increase in 2003.

In the air transport sector, the total scheduled traffic
carried by airlines amounted to a total of 1647 million
passengers and some 30.2 million tonnes of freight. This

was an 8 per cent increase from
1999 figures.34  Countries continued
to expand the international air trans-
port network by concluding 73 bi-
lateral air services agreements in
2000, compared to 67 in 1999. Over
70 per cent of these agreements
showed a marked trend toward lib-
eralization, with 17 ‘open skies’
agreements concluded, within an
overall figure of 83 such agreements
concluded at the time of writing.
With these figures and prognoses
one can be reasonably confident that
market demand for air transport will
increase its momentum, and the de-

mand for aircraft and services will increase in the near
future.

With regard to sustainability, regulators of the envi-
ronmental impact of aviation will necessarily have to bear
in mind the significance of the balanced approach sug-
gested by Resolution A33-7. ‘Sustainable development’
in the context of environmental protection means ‘devel-
opment which the environment can sustain without being
polluted’. The notion that environment is an inextricable
and integral part of sustainable development and that en-
vironmental issues are not sui generis or stand-alone is-
sues but are incontrovertibly linked to their economic,
political and social contexts is critical in the context of
aviation and environmental protection. Environmental is-
sues are the necessary corollaries to social processes and
should be addressed on the basis of equity, care for nature
and natural resources and development of society.

Environmental management is therefore the key to
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effective sustainable development. This should involve a
necessary diversion from mere cleaning up or repairing
damage to being a sustained social activity which brings
to bear the need to force development to keep pace with
the environmental equilibrium and stability of the world.

Another integral part of sustainable development is
economics, and it is in this broad context that a link can
be drawn between sustainability and market demand in
the field of commercial aviation. Economics not only plays
a key role in societal decision-making, but it also inte-
grates environmental issues with distribution, ownership
and control, identifying economic development and so-
cial issues as major elements in the management of a so-
ciety. Another aspect of its role in sustainable develop-
ment is reflected in the very nature of sustainable devel-
opment itself, in that it requires a delicate balance between
the needs of the present generation and the long-term en-
vironmental wellbeing of society. If, for instance, the al-
ienation of environmental assets were to enrich the present
generation, but would adversely affect future generations,
the management of this dichotomy could be addressed by
considering the economic implications of unsustainable
development.

Another factor which influences sustainable develop-
ment is globalization, which calls for intervention at an
international level to ensure that development can be sus-
tained environmentally. In this context, in addition to the
implementation of international environmental agree-
ments, it becomes necessary to critically analyse the im-
pact of the global economy and the liberalization of trade
on environmental issues.

In any aspect of trade, including trade related to the
aviation industry, any bifurcation of environment and sus-
tainable development becomes arbitrary and cosmetic.
With this in view, sustainable development in aviation
should be internationally managed in three component
ways:
(a) environmental assessment: through evaluation and

review, research and monitoring, and the frank ex-
change of views on the environment;

(b) environmental management: through comprehensive
planning that takes into account the effects of human-
kind’s activities on the environment; and

(c) supporting measures: through education, training and
public information as well as through financial assist-
ance and organizational arrangements.
Any balanced approach toward environmental man-

agement should be based on the above guidelines.
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