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DETAILED ANALYSIS OF IATA RESOLUTION 502 (LOW DENSITY
CARGO) VOLUMETRIC RATIO

1. Introduction

1.1 IATA has prepared this separate document dealing with the proposed changes to the
volumetric ratio for low-density cargo, contained in Cargo Tariff Coordinating Conference
Resolution 502, because the ACCC has received a number of submissions limited to that
issue.  As a  separate paper, which sets out IATA's position, it may assist the ACCC to
focus on the specific submissions separately to its consideration of other aspects of Tariff
Coordination.

1.2 Nevertheless, it is IATA's contention that Resolution 502 is part of the total package which
makes up Tariff Coordination and Interlining and cannot be separated from that package.

1.3 This paper is provided as a summary of the position in relation to Resolution 502 and
the likely results of the foreshadowed changes to it.  A detailed submission in relation to
Resolution 502 will be provided to the ACCC separately.

2.  The resolution explained

2.1 Resolution 502 is a technical resolution which sets out what a low density shipment is and
how to calculate the rate for any such shipment.  It is a 'composite' resolution.  This means
that the resolution operates on a worldwide basis.

2.2 In its current form, Resolution 502 relevantly states:

'…consignments the extreme dimensions of which average more than 6,000 cubic cm (366 cubic in)
per kg (166 cubic in per lb) shall be charged for on the basis that each 6,000 cubic cm (366 cubic
in) equal one kg or 166 cubic in equal one lb, the resulting equivalents in kg or lb to be rounded up
to the next higher full/half kg or full lb.'

2.3 The proposed change simply substitutes 5,000 cubic cm for 6,000 cubic cm and makes
corresponding adjustments to the figures.

3. History of Resolution 502

3.1 The current Resolution 502 was last revised over 20 years ago.  It no longer reflects the
nature of modern airfreight or the need to more efficiently utilise cargo space on modern
aircraft.  It dates from an era when most air freight consisted of high value machine parts
and other metal products, as opposed to the electronics, electronic media, pharmaceuticals,
footwear, perishable food products and fashion items that characterise today's air cargo.

3.2 Air cargo capacity is available in several forms: in the lower deck of a passenger aircraft;1 on
a deck or decks of an aircraft that also carries passengers;2 and on dedicated all-cargo
(freighter) aircraft.

                                                
1 Referred to in the industry as "belly-hold"

2 Referred to in the industry as a “combi”
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3.3 Uplift on any given flight is a function of the actual weight that the aircraft can physically
lift and actual volume that is available to fill.  These two absolutes are impacted by a large
number of variables.

3.4 Actual weight is a function of airframe design and engine capability that may then be
further restricted by factors such as air temperature and length of runways at origin or
destination airport.  This is then further reduced by the weight of the crew and their
baggage, and the fuel necessary to complete the flight (which itself is a function of routing
and weather).  The remaining weight, or payload, is available for passengers, their baggage,
catering and freight.   On a combi or passenger flight, the weight available for freight will
be that remaining after the passenger requirements have been satisfied.

3.5 Unlike the case with other means of transport such as sea, rail and road, the size of an air
cargo shipment is often more important that its weight.  Actual volume is a constant
depending on aircraft type and design version.

3.6 The space available in the cargo hold of a passenger flight must be used as efficiently as
possible to accommodate the baggage of all passengers as well as cargo.  It is not possible
to add another trailer or freight car, or load additional containers vertically on the ‘deck’ of
a commercial aircraft when all the available space is used.

3.7 Even though the nature of what is shipped has changed over the last two decades, the basic
“blueprint” for space available on aircraft has not; indeed, as discussed below, it has
actually declined somewhat overall.

3.8 The large majority of air cargo carried to and from Australia is carried as “belly-hold” cargo
on passenger aircraft..

4. Concerns - mistaken perceptions

4.1 The main complaint by those commenting on the proposed change to the volumetric ratio
is the mistaken perception that it would result in an “automatic” increase in air cargo
shipping costs to exporters of low-density goods, such as food and other perishables; the
main products exported from Australia by air.

4.2 This view is quite theoretical.  It fails to take into account the competitive process by which
prices are negotiated between airlines operating from Australia and freight
forwarders/shippers.

4.3 The volumetric ratio is simply a standard to facilitate efficient transport of air cargo; it will
not result in an automatic increase in the cost of air transport of low-density goods.

4.4 Freight rates are determined individually by each airline and require the agreement of the
airline’s customers, for the most part freight forwarders.  The freight forwarder is
essentially a middleman, booking cargo carriage capacity at net rates negotiated with the
airlines and 'reselling' capacity to customers at rates that are again negotiated between the
forwarder and its customers.3  The majority of today’s air cargo business, especially that
transported on passenger aircraft, is handled by freight forwarders – these are the persons

                                                
3 See paragraph 4.6 of IATA’s submission on the IATA Cargo Agency System component of IATA's

Application and paragraph 24 of IATA's response to the AFIF submission, for a description of the role of
freight forwarders as cargo agents.
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who establish the ultimate prices paid by the vast majority of the low-density shippers, not
the airlines directly.4

4.5 The market for airfreight is very competitive.  If the volumetric ratio changes, airlines will
continue, as they do now, to negotiate market rates commercially with freight forwarders
and other shippers.  These negotiations will take into account supply and demand and all
other factors of which the new volumetric ratio is one small part.

5. Air cargo - the statistics

5.1 Despite significant developments in all-cargo aircraft, movement of freight in passenger
aircraft predominates in the operations of IATA members, which reported the following
statistics in 1991 and 20015:

Chart 1

IATA airlines
International scheduled air cargo operations 1991 & 2001

1991 all
services

2001 all
services

Average
annual
change

1991 all-
cargo
flights

2001 all-
cargo
flights

Average
annual
change

2001 %
all-

cargo
Kilometres flown (millions) 5,905 11,295 6.7% 433 852 7.0% 8.0%
Aircraft departures (thousands) 3,111 5,415 5.7% 178 346 6.9% 6.0%
Hours flown (thousands) 8,816 16,704 6.6% 626 1,186 6.6% 7.0%
Freight tonnes carried (thousands) 8,635 16,672 6.8% 3,072 7,475 9.3% 45.0%
Tonne-kilometres performed (millions)

Passenger (incl baggage)
Freight (incl express)
Mail
TOTAL

78,647
47,344
   2,158

127,987

154,711
89,710

    2,683
247,104

7.0%
6.6%
2.2%
6.8%

0
19,446
    303

19,776

0
40,831
    309

41,140

0.0%
7.7%
0.2%
7.6%

0.0%
46.0%
12.0%
17.0%

Available tonne-kilometres (millions) 210,856 395,806 6.5% 29,531 60,864 7.5% 15.0%
Weight load factor 61% 62% 0.2% 65% 68% 0.5%

Note: Figures do not include Aeroflot

5.15 According to Department of Transport & Regional Services statistics, in the 12 months to
June 2003 “freight carried on dedicated freight aircraft accounted for 27.5% of inbound
freight to Australia, 13.5% of outbound freight from Australia and 20.3% of total freight.”6

5.16 As noted earlier, the majority of air cargo carried to and from Australia is carried as 'belly
hold' cargo.  The overall importance of belly-hold carriage cannot be underestimated. Belly-
hold cargo capacity depends on the scheduled operations of passenger aircraft.  This leads
to significant price competition among airlines.

5.17 Cargo space is not a manageable commodity.  There can be a shortage on some flights and
over capacity on others, as supply is not driven by the demand for airfreight, but rather by
the need to meet the demands of passenger travel.  Once an aircraft has taken off the
economic value of unused cargo space is lost forever.  This volatility in space availability
leads to highly volatile market conditions.  In fact, the level of price competition has

                                                
4 In 2002 25% of air freight from Australia processed through the IATA Cargo Accounts Settlement System was

handled by the four largest cargo agents: see Table 18 of IATA's submission on the IATA Tariff Coordinating
Conferences.

5 Source: IATA World Air Transport Statistics, 46th edition, 2002

6 Department of Transport & Regional Services, Air Transport Statistics International Airlines 2002-03,
No.1/116, December 2003.
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reached the point where there is now a “spot-market” for cargo capacity in belly-holds (and
in freighter aircraft) that is analogous to the spot-market for perishable goods.

5.18 It has been the recent experience of airlines around the world that routes tend to "volume
out" or "cube out" before the weight limitations of the particular aircraft are reached.  In
other words, the available space for cargo is filled but the aircraft still have capacity to carry
more weight.  It means that if more efficient packing, especially of imported consumer
goods, were to occur then there would be greater efficiency in utilisation of aircraft cargo
space.

5.19 Despite very significant changes to aircraft payloads and flight/distance uplift capabilities in
the last 20 years, there have been no adjustments in the cargo density standards to reflect
these technological improvements.

5.20 The proposed change to the volumetric ratio will encourage shippers to investigate
packaging options that reduce the volume of their shipments, which will potentially free up
space on key routes, in particular for belly-hold cargo.  This increased efficiency of aircraft
belly-hold volume capacity will yield greater space for cargo, resulting in more, as opposed
to less, competition between the carriers to fill that space.

5.21 More efficient use of the available lift will also broaden the scope of cargo likely to be
carried by air by potentially opening up space to new types of cargo now shipped by sea. It
will, in IATA's opinion, lead ultimately to improved uses of limited infrastructure (airports
and airways) and better returns for the fuel consumed by flights (and a related positive
ecological effect).

5.22 Lastly, but very importantly, establishing a more realistic volumetric standard will assist in
maintaining a benchmark for the pricing and acceptance of interline air cargo, which
provides a valuable alternative for certain shipments, increased competition for on-line
services, and allows smaller carriers (often from developing nations) to participate in air
cargo traffic flows on a readily understood and readily negotiable basis.

5.23 Constructing through freight rates for interline shipments is not an easy job today.  If the
change to Resolution 502 is not authorised for movement of cargo to and from Australia,
the multiple density standards that could result would make the job even more complex.
Calculating and comparing rates for the customer would be much more difficult, and the
efficient billing of interline shipments to and from Australia would be far more
complicated and costly.

5.24 IATA submits that there will be no negative impact from the change to Resolution 502 on
consumer welfare.  Rather, there is a substantial likelihood that, over time, encouraging
shippers to be even more efficient in packaging their products can actually result in better
use of cargo space, taking advantage of the greater lift capability of today’s modern aircraft.
Retaining uniform standards and adjusting them to make them compatible with the realities
of today’s markets will assist in the efficient movement of interline traffic for the benefit of
consumers and competition.

6. Australian shipper and cargo agent objections

6.1 The ACCC has received submissions objecting to the changes to Resolution 502 from the
Australian Flower Export Council (AFEC), the Australian Horticultural Exporters’
Association Inc (AHEA), Wanguri Australian Cut Flowers, Mr Gary I. Haynes, Rab-J-
Group, the Victorian Airfreight Council, the Australian Federation of International
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Forwarders Ltd, Schenker Australia Pty Ltd and Danzas AEI Pty Limited.  Both the AFEC
and the AHEA seek to have the ACCC deny authorisation to the changes.

6.2 While IATA respects the right of any group in the community to seek to press a particular
point of view, these complaints need to be put in perspective.

6.3 Although the changes to Resolution 502 have been widely publicised among shippers and
freight forwarders and despite the fact that the ACCC specifically sought objections by its
letter to interested parties dated 28 November 2002, only 9 objections have been received.

6.4 There was 634.9 million tonnes of freight moved by air to and from Australia in the
2002/2003 financial year.7  Major exports include non-monetary gold, high-value and high-
tech manufactured goods such as computers and other electronic goods.8  Major exports
include perishable freight such as seafood, food and flowers.  Imports of cut flowers
produced by members of the AFEC and AHEA account for less than 6% of total exports.9

6.5 Many of those who have complained to the ACCC, to the Canadian Transportation
Agency and to the US Department of Transportation make the assumption that approving
the change to Resolution 502 will cause air cargo rates to increase by 20%.  That view is
both an overreaction and incorrect.  No such increase in price will likely occur.  The law of
supply and demand determines cargo rates in the market and will continue to do so.
Indeed, in Canada, the Canadian Association of Importers and Exporters Inc, withdrew its
complaint.

7. How the Cargo Tariff Coordinating Conferences function:  no uniform
or enforceable prices

7.1 Although the IATA Cargo Tariff Conferences have immunity under the Trade Practices Act
1974 to discuss standards and factors that may benefit the industry and consumers, there is
no realistic prospect that Conference resolutions, once approved by governments and
declared effective, can actually “fix prices” for air cargo to or from Australia.

7.2 IATA has no enforcement mechanism requiring that airlines adhere to the terms of any
resolution adopted by the Conference.  This means that, notwithstanding adoption
approval and implementation of the changes to Resolution 502, any IATA member can
deviate from the new volumetric ratio should it wish to do so and there would be no
sanction that could or would be imposed by IATA as a consequence.

7.3 The proposed new volumetric ratio, like the present ratio, simply cannot, in practice or in
law, result in a 'fixing of prices'.  Rather, the volumetric ratio in Resolution 502 may serve
as a useful element to encourage the most efficient use of the space available on aircraft,
but it is the combination of volume and weight that ultimately determines the price to be
paid, and such prices are now determined in a highly competitive supply and demand
marketplace.

                                                
7 Department of Transport & Regional Services, Air Transport Statistics International Airlines 2002-03,

No.1/116, December 2003 .

8 Productivity Commission, International Air Services, Report No.2, 11 September 1998, paragraphs 6.5 and
C2.

9 Department of Foreign Affairs and Trade, Exports of Primary and Manufactured Products: Australia 2002 at
16-17.
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8. The countervailing power of shippers and agents

8.1 Air cargo markets are characterised primarily by sophisticated buyers -- large airfreight
forwarders and large shippers -- wielding considerable market power.  Air cargo rates are
established by bilateral agreements between a particular airline and forwarder or other
shipper.

8.2 These agreements vary by airline, forwarder/shipper and route, and are constantly being re-
negotiated in light of changed circumstances.  Air transportation, particularly cargo
transportation, is a directional business.  Frequently demand and supply vary by direction.
This is particularly so in Australia's case where the volume of inbound freight exceeds
export freight.10  Inevitably this results in downward prices in one direction, as the airlines
seek to fill the capacity on the outward leg.  Depending on the circumstances, this alone
can result in significant downward pricing pressure, particularly on freighter carrier rates
and ultimate yields, as the Productivity Commission found.11

8.3 Airline-forwarder/shipper bilateral agreements frequently also include incentive
commissions for additional quantity.

8.4 In addition, of course, different airlines compete in different ways.  Larger airlines sell
space to forwarders at an agreed price and implicit weight for a specific day and route. The
airline thus seeks to shift the inventory to the forwarder.  The forwarder charges the
shipper what the market will bear and benefits to the extent that the forwarder is able to
distribute heavier items within consolidated shipments so as to minimise overall
expenditure.

8.5 Most airlines also use spot pricing in order to utilise unfilled space.  For example, at large
cargo centres around the world, competition is often so intense that airlines fax last minute
rates to shippers and forwarders for a specific freight quantity and flight date with the hope
of garnering traffic from their competitors.

8.6 In order to compete in off-line markets, airlines employ general sales agents and publish
trucking feeder services to/from those off-line points.  Generally, the schedules are set to
accommodate the market demand that is determined by the sales agent.  Some airlines
choose to use ground service specialists in airfreight trucking for both containerised and
non-containerised pick up and delivery services.  Such services are available on a truckload
and less-than-truckload basis and are available in the United States and Europe.12

8.7 Forwarders and consolidators today compete with each other, with the integrated airlines,
and even with the airlines that are carrying their freight, in a highly fluid and intensely
competitive marketplace.  Forwarders and the integrators compete by providing more
services, such as real-time tracking and “logistics” management.  Indeed, large forwarders
and consolidators may publish their own schedules and tariffs.  In some countries,
including Australia, small freight forwarders that cannot compete with the large forwarders
on price, because of their limited volume, often rely on brokers, called 'freight wholesalers',

                                                
10 Productivity Commission, International Air Services, Report No.2, 11 September 1998 at paragraph 2.1.2

11 Productivity Commission, International Air Services, Report No.2, 11 September 1998 at paragraphs 2.1.2 and
2.5.

12 See for example, Federal Express which provides LTL (less than truckload) services in the US and Europe
(www.fedex.com/us/freightportal/?link=1).
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to buy airline capacity and sell it to the forwarders at discounted prices.  These brokers
function as a supply intermediary and frequently function solely in that capacity.

9. The Canadian Transportation Agency decision

9.1 In a May 2003 ruling dismissing a complaint that the amendment to Resolution 502
violated Canadian law for being unjust and unreasonable, the Canadian Transportation
Agency found no risk to consumers or shippers from the adjustment in the volumetric
ratio.  Specifically, the Agency noted:

The Agency is of the opinion that the cargo industry is highly competitive and mature. Given the
competitive nature of the industry, many viable options for the carriage of goods are available to
shippers.  In light of the maturity of the cargo market, and the alternatives available to shippers, there
is a great deal of flexibility in establishing reasonable rates for the carriage of goods.  The Agency also
notes that a notice of over one year has been provided regarding the amendment to IATA Resolution
502, which should be sufficient time to permit shippers to react in an appropriate manner to the
proposed change in the volumetric ratio from 6,000 cubic centimetres to 5,000 cubic centimetres as
equaling 1 kilogram.  The Agency is also of the opinion that compelling evidence has not been
submitted that would justify a finding that this amendment is unjust and unreasonable and,
therefore, contrary to section 111 of the ATR.'13

10. Despite the existing volumetric ratio industry air cargo yields have been
declining

10.1 The airline industry has been confronting declining yields for more than 15 years.  The
deregulation of the freight market place has been even more intense than the passenger
market and freight yields have decreased at a faster rate than the passenger market.  Intense
competition has more than offset any rate increase that might have been agreed to in the
last twenty years.

10.2 In fact, according to the Boeing Company, international freight yields have declined an
average of 3.4% per year since 1985.   The following has been extracted from the Boeing
Company’s air cargo forecast and it illustrates how freight yield has declined over the last
18 years.

The profit squeeze within the passenger industry has focused attention on the lower-hold revenue
opportunities in the cargo market. Cargo revenue represents, on average, 13% of total traffic revenue,
with some airlines reaching up to 40%.  Industry yields for both cargo and passenger services have
steadily declined since 1970.  Such declines reflect airline productivity gains, technical improvements,
and intensifying competition.  Since 1985, the trend for scheduled freight yields has been declining
3.4% per year, after adjusting for inflation. Scheduled freight yields firmed from 1989 through 1991
and from 1993 through 1995, but then continued to decline through 1998.   From 1999 through
2001, freight yields stabilized and slightly increased by the end of 2001.'14

10.3 The following chart illustrates this trend and shows that from 1985 to 2001 freight yields
have declined 3.4% per year and are now 55% of what they were in 1985.  Passenger yields
have declined 2.1% per year and are at 69% of where they were in 1980.

                                                
13 Decision No. 264-A-2003, 15 May 2003.  The full text of this decision is contained in Volume 2 Tab 15 of the

supporting materials to IATA's submission on the Tariff Coordinating Conferences component of its
Application.

14 The Boeing Company-World Air Cargo Forecast 2002-2003, Executive Summary at 2.
www.boeing.com/commercial/cargo/pdf/exe_sum.pdf.
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Chart 2

10.4 This chart illustrates that neither the shipping community as a whole nor the low-density
shipping community in particular have been adversely affected by the existence of
Resolution 502.

10.5 Every indicator confirms that the present Resolution 502 volumetric ratio has had no
negative impact on price competition in today’s highly fluid international air cargo markets.
The law of supply and demand is alive and well.

11. Rationale for changing the volumetric ratio

11.1 Increases in the aircraft uplift capability, coupled with fleet changes, have been the prime
driver, along with the decreasing density of cargo on average, for the need to change the
volumetric ratio set out in Resolution 502.  Aircraft models have improved in payload and
have in general become more efficient with the introduction of successive generations of
high bypass-ratio engines, the application of lightweight composite materials in aircraft
manufacture, and ever more sophisticated wing designs.

Example 1
Changes in aircraft capability

The original Boeing 747-100 passenger aircraft, which entered service in 1970, could carry 400
passengers in a typical two class configuration and fly them a maximum of 9,800 km. Including
the space required for passengers’ baggage, it had 175.3 cubic metres of cargo space available.

The latest versions of the 747-400 series can carry 15% more passengers (524) in a similar 2-
class configuration 37% further (13,445 km).  The maximum takeoff weight has increased
almost 20%, from 333,400 kg to 396,900 kg.15

                                                
15 See Boeing technical specifications available at http://www.boeing.com/commercial/747family/pf/index.html.
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On the other hand, the space available for baggage and cargo has actually declined by 3% to
170.5 cubic meters.16

The most recent Boeing 747 versions are generally acknowledged to be able to carry, in addition
to a full passenger and baggage load, a maximum of 20 tonnes of cargo in approximately 70
cubic meters of space.  In other words, the aircraft has a volume equivalent of an average of 3.5
cubic meters for each ton it can carry.  Optimal use of this lift-to-volume ratio for this very
popular long-range aircraft would, therefore, suggest a reduction of the density ratio to 3,500
cc/kg (3.5 cubic metres/ton), rather than the marginal change from 6,000 cc/kg (6 cubic
metres/ton) to 5,000 cc/kg.

11.2 The nature of air cargo has changed over the years since the last amendment to the
volumetric ratio. Over the past 20 years, individual pieces of air cargo have become, on
average, less dense.  For example, imports of high-tech commodities such as computers,
CDs and DVDs have replaced heavy machine parts.  Not only have these high-tech goods
become lighter in weight (since technology has improved), but these goods are also
generally wrapped in lightweight and bulky protective materials that occupy more space.
Based upon these trends, the airlines tend to run out of space on an aircraft before they run
out of weight allowance. 17

11.3 The majority of cargo now shipped to Australia by air is electronic products and support
media such as mobile telephones, personal computers, compact disc players, software,
CDs, DVDs and software diskettes.  Virtually none of these products existed when the first
Boeing 747 entered service over 33 years ago.

11.4 In the more than 20 years since the Resolution 502 volumetric standard was last updated
these goods have become lighter through technological advancements, but are higher in
value than most items shipped by air in the past.  Protective packaging now uses
lightweight but more voluminous materials, such as polystyrene.  Indeed, it is everyone’s
common experience to receive items today in large containers only to find that the actual
item occupies but a small portion of the total cubic space.  Large boxes often contain a
small product surrounded by a large quantity of packing material, or just air.

11.5 It is not IATA’s contention that modern, high-technology equipment or any other fragile
items should not be packaged in a way that provides adequate protection en route.  It is,
however, IATA’s belief that a 20-year old standard should be upgraded to reflect modern
lift capabilities of the aircraft now in use. Those charged with developing protective
packaging should be challenged and encouraged to modernise their processes and methods

                                                
16 Id.

17 According to a background paper provided by British Airways to the May 2002 meeting of the Cargo Tariff
Coordinating Conferences which adopted the change to Resolution 502:

“In addition to the changes in aircraft capabilities, the nature of cargo tendered for carriage by air has
changed considerably…….. Heavy machinery and parts there-of have been replaced by hi-tech
commodities such as computers, videos, CDs, DVDs, computer games, software, fashion clothing &
footwear, aircraft parts, mobile phones and various other electronic equipment.  Much of this cargo moves
by air as the preferred mode, because the relatively high commodity values provide a more cost-effective
option compared to traditional forms of transport such as sea-freight.  These hi-tech goods have generally
become lighter in weight due to technology advancements, higher in value and more protectively packed
with lightweight packaging materials such as polystyrene.”

A copy of this paper is contained in Attachment A to this document.
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and to maximise the efficient use of the new aircraft for the benefit of all shippers and
consumers needing access to international air cargo capacity.

11.6 To the extent that the new Resolution 502 volumetric ratio could, therefore, become a new
standard having global application, it would be a “win-win-win” result for shippers, airlines
and all consumers.

12. No automatic 20% increase in freight rates

12.1 It is a serious misconception to believe that Resolution 502’s change in the volumetric ratio
will result in an automatic 20% increase in freight rates. Resolution 502 does not limit the
airlines and shippers/forwarders from adjusting their own rate per kilogram or from
negotiating bulk and container rates.  Resolution 502 will not alter negotiations between
parties, any more than the current ratio has done.   Moreover, most forwarders will be able
to adjust their consolidation mix, to avoid any impact from the new volumetric ratio.

12.2 Today, many shipments are tendered within the current standard and many of these can be
re-packaged to meet the new standard.  Furthermore, very few low-density shipments are
actually tendered directly to the airlines.  Most shippers choose to involve cargo
agents/freight forwarders, who bundle their own services on top of those offered by the
airlines, often at an inclusive or negotiated price.

12.3 These prices are set between the shipper and the intermediary through normal business
negotiations. The intermediary considers numerous factors when setting a price, including
the wholesale prices negotiated with each airline, the charges for its services, any
consolidation and/or containerisation fees, airport charges, government taxes and fees,
pick-up and delivery charges etc., and finally its margin.

12.4 Not all shippers have the flexibility necessary to reduce their packaging. However, for
consignments such as flowers, fruit and vegetables, the change in the volumetric ratio will
not preclude the airline continuing to deal with its customers as  it sees fit, as is already the
case with the current ratio under Resolution 502.

12.5 Under the present volumetric ratio, airlines involved in air freight transport charge a wide
variety of rates for shipments of varying densities.  These rates include discounts that are
based on negotiations between forwarders and shippers, on the one hand, and airlines, on
the other.  The change in the assumed density will not in any way alter the relative
commercial leverage between forwarders/shippers and airlines.  The modified uniform
density will, however, continue to provide forwarders and shippers with a readily available
means of comparing the rates of different airlines if all airlines are using the same density
assumption in constructing their rates.

12.6 It can be assumed that, with sufficient notice and over time, shippers will adapt the
packaging of freight to avoid being charged more.  Looking at overall efficiencies, a change
of a packaging is a one-off cost, whereas the benefits of a standard accrue in the future.
Any calculation about the better benefit-cost ratio will be in favour of a long-term benefit
versus a one-off cost.

12.7 A modified Resolution 502 volumetric standard would not affect the competitive nature of
the airfreight industry.  Indeed there has been no evidence proffered, thus far, that suggests
that a change in Resolution 502’s volumetric standard would result in reduced competition
in the air freight industry. This change, if implemented, will however likely result in an
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increase in available cargo capacity. Increases in capacity usually result in a downward
pressure on prices.

13. Little practical effect on prices

13.1 There are many factors that determine whether or not Resolution 502 has any effect on the
rate for a shipment.  For example, if the actual weight of a shipment is greater than the
dimensional weight, Resolution 502 will have no impact.  Additionally, if the dimensional
weight does not change the minimum rate, Resolution 502 will have no impact.  Also, the
chargeable weight may affect whether Resolution 502 will have an impact.

Example 2
Impact of change

Based upon the proposed density factor (ie. one kilogram for each 5,000 cubic centimetres vs
one kilogram for each 6,000 cubic centimetres), the following formula is used to compute
dimensional weight:

Length (in centimetres) x Width (in centimetres) x Height (in centimetres) divided by 5,000

If a box measures 25 centimetres long, 25 centimetres wide and 25 centimetres high and weighs
9 kilograms, its dimensional weight would be calculated as follows:

(25 x 25 x 25) / 5,000, or (15,625) / 5,000 = 3.125 kilograms.

Since the actual weight (9 kilograms) is greater than the dimensional weight (3.125 kilograms),
the rate will be based on the actual weight, or 9 kilograms.

Today, the same example would be calculated as follows:

(25 x 25 x 25) / 6,000, or (15,625) / 6,000 = 2.60 kilograms.

Again, since the actual weight (9 kilograms) is greater than the dimensional weight (2.6
kilograms), the rate will be based on the actual weight, or 9 kilograms.  Therefore, in this
example, the change to Resolution 502 will not have any impact.

13.2 Even though the dimensional weight may increase (based upon the proposed density
factor), the chargeable weight may not affect the freight charges.

Example 3
Impact of change

Assumptions:

(1)  Length =  63 centimetres
 Width =  48 centimetres
 Height =  71 centimetres

(2)  Actual weight  =  20 kilograms

IATA rate from Sydney to London:
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       Weight         Rate
1kg-44kg $15.35 per kg
45kg-99kg $11.85 per kg
100kg-249kg $  8.25 per kg
250kg-499kg $  5.50 per kg
500kg-999kg $  4.35 per kg
1,000kg & over $  4.00 per kg

A.  Using the existing 6,000 cubic centimetre density factor:

Dimensional weight = (63 x 48 x 71) / 6,000= 214,704 / 6000 = 36 kg
Dimensional rate = 36 kg x $15.35/kg = $552.60
Chargeable rate = 45 kg x $11.85/kg = $533.25

B.  Using the proposed 5,000 cubic centimetre density factor:

Dimensional weight = (63 x 48 x 71) / 5,000 = 214,704 / 5,000 = 43 kg
Dimensional rate = 43 kg x $15.35/kg = $660.05
Chargeable rate = 45 kg x $11.85/kg = $533.25

Although the dimensional weight using either density factor is greater than the actual weight, the
dimensional rate in both cases is more than the chargeable rate (which is not affected by the
density factor).  Therefore, in this example, the change to Resolution 502 will not have any
impact.

13.3 Using another illustration:

Example 4
Impact of change

Assumptions:

(1)  Length =  56 centimetres
 Width =  51 centimetres
 Height =  71 centimetres

(2)  Actual weight  =  20 kilograms

IATA rate from Sydney to London:

       Weight         Rate
1kg-44kg $15.35 per kg
45kg-99kg $11.85 per kg
100kg-249kg $  8.25 per kg
250kg-499kg $  5.50 per kg
500kg-999kg $  4.35 per kg
1,000kg & over $  4.00 per kg

A.  Using the existing 6,000 cubic centimetre density factor:

Dimensional weight = (56 x 51 x 71) / 6,000= 202,776 / 6,000 = 34 kg
Dimensional rate = 34 kg x $15.35/kg = $521.90
Chargeable rate = 45 kg x $11.85/kg = $533.25

B.  Using the proposed 5,000 cubic centimetre density factor:
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Dimensional weight = (56 x 51 x 71) / 5,000 = 202,776 / 5,000 = 41 kg
Dimensional rate = 41 kg x $15.35/kg = $629.35
Chargeable rate = 45 kg x $11.85/kg = $533.25

As with the previous example, the dimensional weight using both density factors is greater than
the actual weight.  However, while the dimensional rate using the existing density factor is more
than the chargeable rate, the dimensional rate using the proposed density factor is less than the
chargeable rate.  Therefore, in this example, the change to Resolution 502 will result in an
increase in the rate charged of $11.35 or approximately 2%, not 20%.18

14. Change will likely yield positive public benefits

14.1 Resolution 502 is merely a mechanism for translating low-density cargo into a standard
weight for charging shippers.

14.2 Freight is charged on the basis of weight.  It is axiomatic that aircraft payload is limited by
weight uplift and the available volume of the aircraft.  As noted above, Resolution 502 was
initially introduced in 1948 and was last amended in 1981 to the current standard of 6,000
cubic centimetres per kilogram.

14.3 The 1981 change was intended to reflect improved aircraft performance over the
intervening period.  Now the airlines are proposing to amend the standard again (to 5,000
cubic centimetres per kilogram) to reflect the further improvements in aircraft lift capacity
achieved over the past 20 years.

14.4 Space is the important consideration in the airfreight logistic chain.  The new standard will
motivate forwarders and consolidators to improve airfreight density.  Furthermore,
forwarders and consolidators will be motivated to improve airfreight density.

14.5 Consolidators generally build pallets to the standard of Resolution 502.  Modifying the
standard, to a new more efficient standard, will result in consolidators building pallets to a
new more efficient standard.  This will result in more space and more availability of
capacity.

14.6 New and improved packaging will be a positive benefit for all involved – including,
ultimately, consumers.  It will most likely reduce long-term costs for the manufacturer,
shipper and the forwarder/consolidator.  Potentially, even warehouse costs can be reduced.

14.7 One standard for the air-cargo industry, if ultimately accepted by all, benefits all parts of
the logistic chain:  manufacturers, shippers, forwarders/consolidators and the air, sea and
ground shippers.  Moreover, as noted above, interline transfers, which make possible a
huge global network of shipping options and competing services usually involving the
smaller air carriers, are greatly facilitated by the existence of a single density standard.
Without uniform standards, interline arrangements are much more complicated and much
more difficult to manage, so much so that carriers may well determine that interlining is not
worth the effort.  Shippers - both importers and exporters - in remote areas of the world
would be severely disadvantaged, as would airlines, including Australian airlines seeking to
penetrate new markets in those areas.

                                                
18 It is, of course, also true that the actual rate per kilogram, or per pound, will be independently agreed between

the airline and its customers.
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15. Conclusion

15.1 IATA seeks re-authorisation of Resolution 502 as amended, as part of the overall re-
authorisation of the IATA Tariff Coordinating Conferences and the resolutions resulting
from those conferences.
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ATTACHMENT A

BRITISH AIRWAYS PLC BACKGROUND PAPER PROVIDED TO THE
IATA CARGO TARIFF COORDINATING CONFERENCES MEETING

OF 27-31 MAY 2002 ON THE PROPOSAL TO AMEND THE
VOLUMETRIC RATIO IN RESOLUTION 502
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IATA RESOLUTION 502 - LOW DENSITY CARGO 
Appendix

PROPOSAL

British Airways proposes to amend the Low Density Cargo conversion factor from the present
6000 cc to 5000 cc in order to more accurately reflect the current operating circumstances in
respect of Aircraft types/capacities and the less dense nature of current air cargo commodities
and traffic flows.

BACKGROUND

Before October 1981, international air cargo used a volume conversion factor of 7000 cc.

However, at this time, there was a significant industry view that this allowance was far too
lenient when considered against the practical experience that most aircraft and routes tend to
"volume out" before the weight limitations are reached.  Indeed, in the late 1970's, the UK CAA
( following strong representation from the national carriers) gave a Government Order imposing
a volume conversion factor of 5000 cc.  This was subsequently removed when the October 1981
IATA Composite Tariff Conference agreed a compromise whereby the conversion factor under
IATA Resolution 502 was amended to 6000 cc.

However, over the past 20 years, despite very significant changes to aircraft weight & flight /
distance uplift capabilities no further adjustment has been made to reflect these changes.

Most air cargo today is carried in wide body aircraft, 80% passenger aircraft, pre-dominantly
B747 and more latterly 767, 777 and Airbus. The power of the engines used on these modern
aircraft  such as Roll Royce RB211 & Trent, and the GE90 & GE CF6 provide a substantial
increased weight payload over much greater non-stop sectors. However, the available volume
capacity has not materially changed.  As a result, the benefit of this greater weight uplift
capability has not been achieved as the current method of charging for volume space used still
means that most aircraft will volume out at approximately 50% of its weight capability.

For example, the original 747 –100 series passenger aircraft could only uplift approximately 10
tonnes on a non stop sector such as London -Chicago, whereas the latest 747-400 series can
uplift in excess of 25 tonnes weight with a usable space of 72 cubic metres.  If all the freight
carried on this sector was 6 cubic metres per tonne (or charged as such) the approximately 72
cubic metres of ‘usable’ space would generate only 12 tonnes chargeable weight.

Therefore the ideal density for airfreight, based on the above example, in order to truly maximise
the combination of weight and volume uplift capability, is more in line with a conversion
requirement of 3 metres to the chargeable tonne ( 3000 cc per kg) .

Loose freight tendered to airlines would generally bear the same rate per chargeable kilo
regardless of its density. Therefore 1000 kgs taking up only 2 cubic metres of space would be
priced the same as 1000 kgs taking up 6 cubic metres
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A move to 5 cubic metres/tonne would go a long way towards a more fair and equitable charge
being levied for lower density traffic.

In addition to the changes in aircraft capabilities, the nature of cargo tendered for carriage by air
has changed considerably………

Heavy machinery and parts there-of have been replaced by hi-tech commodities such as
computers, videos, CDs, DVDs, computer games, software, fashion clothing & footwear, aircraft
parts, mobile phones and various other electronic equipment.  Much of this cargo moves by air
as the preferred mode, because the relatively high commodity values provide a more cost-
effective option compared to traditional forms of transport such as sea-freight.

These hi-tech goods have generally become lighter in weight due to technology advancements,
higher in value and more protectively packed with lightweight packaging materials such as
polystyrene.

The present air cargo industry volume allowance is far too lenient, and does not provide an
adequate return on the limited capacity available.

OTHER TRANSPORT COMPARISONS

SEA-FREIGHT

Is normally charged in the ratio 1-1 (for each cubic metre the charge is one tonne)

Therefore a consignment of 1000 kgs taking up 2 cubic metres would be charged as 2 tonnes and a
consignment of 1000k taking up 6 cubic metres would be charged as 6 tonnes.

SURFACE / TIR

Road based haulage rates throughout Europe are charged in the ratio 3-1

Therefore a consignment of 1000 kgs taking up 2 cubic metres would be charged on
weight – 1 tonne whereas a consignment of 1000 kgs taking up 6 cubic metres would be
charged as 2 tonnes.

SUMMARY

There is a strong case for the air cargo industry to change its volume/weight allowance.  Whilst
the commercial case indicates that we should be seeking 3000cc per 1kg, in order to reduce the
potential market place impact of such a drastic change, we believe that a move to 5000cc would
be appropriate at this time.


