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Glossary
AAA

Australian Airports Association

ASA

Air Services Agreement

BAU

Business As Usual

BITRE

Bureau of Infrastructure Transport and Regional Economics

CGE

Computable General Equilibrium

DAE
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Full Time Equivalent

FY

Financial Year

GDP

Gross Domestic Product

GNP

Gross National Product

GVA

Gross Value Added

PAX

Passenger movements

RGEM

Regional General Equilibrium Model
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Key points
Air Services Agreements can act as a constraint in a key traded market

•

International air services are a key component of the Australian economy, both in facilitating inbound tourism,
the transport of freight and encouraging foreign business investment. When Air Services Agreements (ASA’s)
act as a constraint on certain international routes, they effectively mimic the imposition of a trade barrier such
as a quota or tariff. The result is reduced economic activity and lower living standards of Australians.

•

As well as reducing the number of inbound tourists (and the resulting flow-on losses to the tourism sector),
capacity constraints increase the costs of Australian travellers and freight leaving the country as well as
discouraging foreign investment.

•

This report estimates the increase in tourism and freight activity that might flow from liberalising ASAs at
Australia’s major airports. It shows that the economic benefits of this activity are likely to be large and will
accrue widely across the community as increased GDP, larger government tax collections and increased
employment.

•

Table i shows the estimated amount of additional passenger and freight trades that could be facilitated by
reducing the subset of current ASA constraints modelled in this report. By 2017-18 it is estimated that inbound
tourism could be increased by around 1.1 million passengers. This could lead to additional inbound tourist
expenditure of up to $1.9 billion in that year. While the impact on tourism has been directly modelled, there
may be additional benefits to other sectors of the economy, such as international education.

Table i: Potential induced aviation activity
Type of activity

2012-13

2013-14

2014-15

2015-16

2016-17

2017-18

Outbound freight (kt)

4.92

9.33

12.80

17.07

21.36

26.38

Inbound freight (kt)

2.03

3.95

9.54

16.24

24.51

33.65

PAX – Aust. residents ('000)

139

250

370

467

588

729

PAX - Overseas visitors ('000)

117

286

478

675

884

1,111

Source: Deloitte Access Economics analysis

The economic benefits of reducing this constraint can be large

•

The additional activity in these key markets will create significant flow-on benefits to the economy more
broadly. Two scenarios are modelled in the report: the first focusses on the role of air services as an input into
the production of other goods and service and the second considers the additional impact on tourism. Both
show significant benefits in terms of job creation and GDP growth.

•

Even considering the role of air services as an input alone, the potential gains from liberalisation are large. We
estimate that under the liberalisation scenarios modelled in this report the impact on GNP could be an
increase of up to $1.4 billion cumulatively over the five years to 2017-18 and an employment increase of
around 1,736 FTE. Taking into account the additional tourism generated, the economy-wide impacts are
around twice as large, with GNP increasing by up to $2.8 billion cumulatively by 2017-18 and employment
increasing by 3,600 FTE.
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Executive Summary
The Australian Airports Association (AAA) engaged Deloitte Access Economics to examine
the potential economic impacts of liberalised Air Services Agreements (ASAs). International
air transport services to and from Australia are vital for the Australian economy, particularly
for tourism, trade and merchandise exports. An unconstrained air services sector also
promotes social connectedness and facilitates travel between Australia and the world for
non-tourism related activities such as education, medical and business purposes.
Consequently, the regulatory stance towards ASAs is of great economic and social
importance for Australia.

Progress has been made but there is more work to be done
A great deal of new capacity has been negotiated over the past decade, particularly on
inbound tourism routes. However, aviation is a fast growing and dynamic industry and it
takes continual effort to keep ahead in this rapidly evolving sector. The Productivity
Commission has recently identified several markets that are constrained or at risk of
becoming constrained, particularly in identified key growth markets in South East Asia.
There is also a need to consider routes important for other trade and travel reasons.
Capacity constraints (or looming constraints) act as an effective quota (or cause of future
uncertainty) on freight and passenger movements to affected markets, deterring existing
operator expansion or new market entrants, and reducing the ease with which foreign
visitors can travel to Australia. This can impact on broad sections of the economy, whether
it is merchandise exports, business travel, medical or education travel, as well as leisure
travel. All of this potentially lowers our living standards through a reduction in spending
and general economic activity.
In 2007, Access Economics (now Deloitte Access Economics) demonstrated the potential
economic benefits from more liberal ASAs resulting in increased access by Middle Eastern
airlines. International studies have shown that similar benefits are available when ASA
settings constrain traffic on key routes. This report builds on this previous work, by
demonstrating the potential macroeconomic gains associated with increasing capacity to
and from Australia.
The economic modelling results presented here show that the potential benefits could be
large. This report aims to give an illustrative range of the likely economic benefits to
Australia from increasing visitation, and its flow-on to other sectors, as well as better access
to outbound travel for Australians. Individual country-pair and city-pair agreements are not
analysed in great detail. Benefits are reported at the macroeconomic level, with key
impacts on GDP and employment estimated.

Measuring impacts of avoiding constraints on air services agreements
This analysis focusses on two specific impacts of removing potential ASA constraints:
•

Air services are an input into production for Australian industries, and the additional
activity facilitated by more liberal ASAs will increase production in those areas. As the
Australian economy continues its structural shift towards service sectors such as
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tourism and international education, the air services sector will play an increasing role
in facilitating this transition; and
•

Increased tourism expenditure (both inbound and outbound) given the key role the air
services sector plays in facilitating visitation.

The additional activity for both impacts is estimated by analysing the extent to which
current freight and passenger demand is constrained in the airports most affected. By
assuming ASAs are increased to allow this demand to be met, the additional activity is
estimated relative to a baseline of activity on those routes remaining at their constrained
levels into the future. The results are then used as inputs to the DAE-RGEM model to
determine the flow-on economic impacts for Australia more broadly, in particular the
impact on Gross National Product (GNP) and employment in terms of full-time equivalent
employees (FTEs).
Increased national output will be distributed through the economy to various economic
agents. The Government will receive some of this through increased taxation revenue,
which will be a reflection of the increased returns to capital and labour. This distribution of
benefits is not estimated in this report. Broader social and economic benefits may also be
realised through improved connectedness of different groups within society as air services
become more available. To the extent that any negative impacts on domestic routes may
occur, these can be better addressed more directly than through the continued imposition
of a trade barrier.
The impact of removing constrained ASAs on tourism expenditure was modelled by
analysing projected growth in inbound and outbound volume for those destinations
identified as having constrained ASAs, and multiplying this passenger volume by average
trip expenditure. That is, both tourist exports and imports will be affected by liberalisation
and the impact on both are modelled in this report. This means that the figures presented
here are net figures, and represent realisable gains to Australia rather than simply
estimating the benefits of increased tourism exports.
The results in Chart i show there is a significant economic benefit from liberalising ASA
constraints on capacity. This benefit is significant for the economy: by the end of FY2018,
the potential benefit to the Australian economy is projected at $378 million per annum in
terms of GNP and 2,048 FTEs.
In cumulative terms, the modelling for the high case scenario in this report indicates that
the total impact on GNP could be an increase of up to $1.4 billion over the five years to
2017-18 and an employment increase of around 1,736 FTE. Taking into account the
additional tourism generated, the economy-wide impacts are around twice as large, with
GNP increasing by up to $2.8 billion cumulatively by 2017-18 and employment increasing by
3,600 FTE. This highlights the relative size of the benefits from avoiding constraints on
ASAs.
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When the impact of increased tourism expenditure is taken into account, the potential
benefit to the Australian economy is significantly larger, projected to be $642m per annum
in terms of GNP and 3,678 FTEs by the end of FY2018, as shown in Chart ii.
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Chart ii: Potential benefit of avoiding constraints on air transport (direct plus tourism
effect)

500
0
2013-14

2014-15

GNP - deviations

2015-16

2016-17

2017-18

Employment - FTE

Source: DAE-RGEM.

These modelling results are stylised potential economic impacts, based on high-level
analysis. Hence they are illustrative magnitudes, rather than precise estimates.
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Discussion
While there has been some liberalisation of ASAs in recent years, capacity constraints
persist in key markets. This is reducing the efficient inflow of visitors to the country and
ultimately reducing the economic benefits that could be achieved through greater visitor
numbers. This report shows that these benefits may be large.
The economic costs of restrictive agreements are not unique to Australia. In New Zealand
the 2012 review of International Air Transport Policy emphasised the importance of
considering economic growth when making decisions on ASAs. Importantly, this placed
economic growth opportunities such as increased trade and tourism on equal footing with
the opportunities created for national carriers. Further, in Singapore and the Middle East,
moves towards less restrictive agreements have been estimated to lead to significant
economic benefits, both in terms of increased GDP and employment.
More generally, the OECD’s International Transport Forum concluded in 2014 that:
“The conventional wisdom is that liberalisation of air services between countries
generates significant additional opportunities for carriers, consumers, shippers,
and the numerous direct and indirect entities and individuals affected by such
liberalisation. Conversely, restrictive bilateral air service agreements between
countries stifle air travel, tourism and business and, consequently, economic
growth and job creation.” 1
The modelling in this report indicates that significant economic gains to Australia are
available if a concerted effort to liberalise ASAs is made. Reducing constraints on air
services caused by restrictive ASA settings could provide economic gains in the order of
$650 million annually by 2017-18 and provide additional employment of around 3,500 FTEs.
While these numbers are based on high-level scenarios and not the analysis of specific
country-pair agreements, they are of a magnitude that illustrates the importance of
reducing constraints imposed by ASAs.
The empirical results in this report, and the large body of previous empirical work on this
topic, show that other potential policy considerations relating to how ASAs are approached
(for example, encouraging Australians to holiday domestically, or to obtain reciprocal
rights) would not outweigh the economic benefits of making travel to and from Australia
less restrictive, and future growth opportunities less uncertain, by removing potentially
restrictive ASAs.
The benefits of liberalising ASAs will extend beyond those captured in national accounts
concepts such as GNP, as household spending power is increased, opportunities to grow
tourism are improved and the positive factors of social connectedness, and global
awareness are better able to be realised.
Deloitte Access Economics
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OECD International Transport Forum, Air Service Agreement Liberalisation and Airline Alliances, 2014, page 9.
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1 Background
The Australian Airports Association (AAA) represents over 250 airports and aerodromes
across Australia, from regional landing strips to major international gateway airports. The
AAA also has more than 120 corporate partners that provide goods and services to the
airport sector. Deloitte Access Economics was engaged by the AAA to examine the broader
economic impacts of liberalised Air Services Agreements (ASAs) on the Australian economy.
During the 2013 Federal election campaign, the Coalition stated in their policy document
Coalition’s Plan For Aviation the role of international aviation in our national economy and
the importance of the sector to tourism and airfreight. The plan also outlines a number of
objectives to promote activity within the aviation sector including promoting liberalisation
and giving priority to ASAs to enhance capacity.
This report begins by outlining how ASAs work, why they are important for the Australian
economy, and the ways in which ASAs can limit aviation activity to particular markets. It
then discusses the stylised, high level approach taken to quantify the potential impacts of
reducing constraints when additional routes are added, and the impacts on the Australian
economy as a whole. The results of this exercise are then outlined, along with some
discussion and conclusions.

1.1 Why are Air Services Agreements important?
Access by international carriers to Australia’s four major airports (Brisbane, Melbourne,
Perth and Sydney) is governed by Air Services Agreements (ASAs) and various underlying
commercial agreements and memoranda of understanding (MoU). These are collectively
known as air services arrangements. An ASA is most often a bilateral treaty between
governments, although more recently countries have come together to form plurilateral
agreements. Australia currently has agreements with 90 markets.
While these agreements are made on a market-to-market basis (eg Australia-China) rather
than specific city-pairs (eg Sydney-Shanghai), they also state the landing rights, usually in
terms of flights per week, which international carriers are permitted to our major airports.
Current policy generally allows unrestricted access to all Australian airports except the four
major gateway airports (Sydney, Melbourne, Brisbane and Perth).
ASAs are the Government’s primary instrument for regulating international air access into
the country. Any country attempting to gain increased access for its carrier(s) to Australia
beyond its current entitlement must negotiate an increase in its ASA, and vice versa,
Australian carriers(s) seeking an increase to other counties must negotiate with those
governments. In keeping with competitive neutrality the Australian Government allocates
capacity by region or country, not by airline.
International air transport services are vitally important for the Australian economy. They
facilitate the rapid transport of goods and people to and from international destinations.
But despite being a key market, the regulatory settings mean that it is not free to respond
to increases in demand in the same way in which markets more generally do. As the
Productivity Commission (2015) notes, ‘Unlike most traded sectors, including international
Deloitte Access Economics
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shipping, an international aviation market is restricted unless governments have negotiated
arrangements that allow access’. That is, governments must play an active role in
forecasting demand and increasing capacity to meet this demand.
Air transport services are particularly important for the tourism and high-value
merchandise export sectors of the economy.
•

The ABS estimates that tourism contributed $42bn to the Australian economy in 201213, in terms of GDP, and employed 543,000 Australians.

•

In the 12 months to November 2013, Australia exported $1.01 trillion dollars’ worth of
merchandise exports, according to ABS estimates. While much of this is sea freight, the
component exported as air freight is typically the high-valued items.

In the third edition of the Deloitte Building the Lucky Country series, tourism was identified
as one of five key areas of future growth for Australia. In this so-called ‘Asian Century’, it is
important that Australia is open and aware to the growth opportunities in the region for
both tourism and the high-value perishable agricultural and horticultural products
transported by air to Asian markets.
In 2010 the Australian tourism industry set a goal to double the annual overnight tourist
visitor expenditure to $140 billion by 2020. Tourism Australia has highlighted the
importance of boosting Australia’s global competitiveness in the sector, in order to reach
this target. A more liberalised ASA framework is essential in this drive for increased global
competitiveness.
Besides pure economic effects, liberalised air services are important to promote social
connectedness between Australia and other parts of the globe. Around a quarter of
Australian residents are born overseas, and would naturally wish to maintain connections
with their country of birth, either by hosting friends and relatives, or visiting themselves.
Hence as a key facilitator for much of the economic activity and social linkages between
Australia and the rest of the world, the regulation of air services is of high importance to
the Australian Government. The task of assessing the “National Interest”, when deciding on
requests for increased capacity, clearly involves a range of considerations, beyond the
impact on tourism and Australian-domiciled carriers. This includes broader economic
benefits, recognising the impacts of additional visitation beyond the tourism sector, as well
as non-economic benefits such as cultural linkages and social connectedness.
Further, these benefits are likely to be greatest when capacity constraints are at their
height. This report identifies the broader economic benefits, quantifying the positive impact
on GDP and employment using a computable general equilibrium model. It does not
analyse the additional social benefits that may be created, but does not mean to infer that
these do not exist or are small.

1.2 How can ASAs constrain the aviation
industry?
The Department of Infrastructure and Regional Development is currently tasked with
overseeing the ASA negotiation process on behalf of the Australian Government, while all
other international tourism and trade negotiations are conducted by DFAT. Since 2013, the
Deloitte Access Economics
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Department has negotiated 10 new ASAs, which has helped boost air services capacity and
code shares to and from Australia. However, the aviation industry is a fast-paced and
dynamic segment of the economy, with long lead times for schedules and fleet purchases.
Static limits on capacity can become binding over time in the absence of proactive
management. This is particularly the case with high growth markets such as China and
Malaysia, for example.
The lack of flexibility present in current ASA negotiations can reduce the value that the
sector adds to the economy through reducing its ability to respond to dynamic changes in
the market. For example, greater flexibility in responding to seasonal demand patterns such
as the spike in demand from China around the Chinese New Year period would provide
obvious benefits, but is difficult and time-consuming to negotiate currently.
While many new ASAs have recently been negotiated, there exist several markets where
the current agreements are at risk of constraining aviation activity to lower levels than
would otherwise be achieved by market forces, particularly in key growth markets like
China. The key markets identified as being currently constrained (and upon which the
modelling in this report is based) are shown in Figure 1.1.
Constraining ASAs may limit activity in the following ways:
•

Limit the number of seats, that is volume, available to a given destination;

•

Create investment uncertainty for airline fleet and route planning;

•

Limit the convenience factor for individuals who want flexibility in choosing times to fly;

•

Limit the number of direct (non-stop) city pair destinations that can be operated
between Australia and another country, thus forcing unnecessary connecting flights
through an intermediate point; or

•

Limit freight volume opportunities for dedicated freight services, or more frequent
bellyhold freight services for high value or perishable goods.

Hence, the effect of constrained ASAs may result in scenarios other than simply fully
booked flights. But regardless of the form of inconvenience or delays, the result is reduced
transport and freight movements to and from Australia and the costs to the Australian
economy associated with that. Over the longer term the ability to respond to structural
changes in the Australian economy, such as the ongoing growth in services sectors, will
require an air services sector which is not constrained in its ability to facilitate this
adjustment.

Deloitte Access Economics
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Figure 1.1: Key destinations by degree of capacity

Source: Australian Airports Association

Since this modelling was conducted in early 2014, there is evidence that some routes have
become more constrained, with foreign carriers from Fiji now also approaching capacity
limits (Productivity Commission, 2015). The report also notes that even for destinations
such as Thailand and Indonesia where there is unused capacity, foreign airlines are
significantly more constrained than their Australian counterparts. These changes again
highlight the dynamic nature of the aviation industry, and the importance of having free
capacity to meet fast growth in demand.
These capacity constraints act as an effective quota on freight and passenger movements
on the affected routes. This means the constrained volume is rationed out through the
price mechanism or increased layover times (or discouraging airlines from investing in new
routes if there is a lack of certainty of being able to grow the route), making air travel to
and from Australia more difficult than it would otherwise be in a liberalised market
scenario.
Reduced activity in air services will negatively impact large portions of the Australian
economy, whether it is freight, business travel, medical or education, or outbound travel.
While the historical emphasis has been on capacity for inbound tourism routes, increasing
the cost of Australian’s travelling abroad similarly has the potential to reduce overall living
standards. Being an export-orientated economy, Australia benefits from low barriers to
trade with any tariff or quota likely to be welfare reducing.

Deloitte Access Economics
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2 The impact of ASAs on air
services and tourism expenditure
The economic impact of liberalised ASAs will be through the additional quantity of inbound
visitors and freight, and the flow-on impacts to the economy more broadly. This is modelled
in this report using Deloitte Access Economics’s in-house CGE model. The approach taken to
assess the impact of the current approach to Air Service Agreements is performed in two
stages.
The first stage involves converting the impact of ASAs to price-equivalent terms under a
stylised scenario. Since the CGE model is based on relative prices between markets,
converting the removal of quantity constraints to the equivalent fall in prices that would
drive the same increase in output is necessary for modelling purposes. This should not be
interpreted as implying that ticket prices would fall, the extra demand may instead be
driven by the increased convenience that additional routes provide travellers. The second
stage involves assessing how the resulting increase in quantity of air services and tourism
expenditure impact broader economic activity using CGE modelling. This chapter steps
through the first of these phases, and describes three scenarios.

2.1 Modelling approach
The approach to modelling the economic impact of avoiding restrictive ASAs (causing air
transport capacity to not keep pace with demand growth) is illustrated in steps 1-6 in Figure
2.1 below. The modelling is indicative – Deloitte Access Economics has not looked at each
country’s ASA, individual routes or the factors affecting each negotiation. Rather, the aim is
to illustrate the likely magnitude of benefits from a more proactive and liberalised
approach to ASAs. Further, the modelling assumes there are no other potential constraints
on traffic, such as infrastructure constraints or non-trade related government policy.

Deloitte Access Economics
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Figure 2.1: Potential ASA impact estimation methodology

Step 2
Step 1
Total Australian
int’l pax and
freight market
size
(34m pax,
1m tonnes)

Estimate
proportion of
Aust traffic
that is at major
4 airports most
affected by
ASAs
~90% for PAX,
~97% for
freight

Step 3
Estimate
proportion of
traffic to
countries
potentially
constrained
by ASAs
~25% freight
~25% freight

Step 4
Calculate
weighted
average
aviation
growth
under
constrained
ASAs

Step 5
Apply
elasticities:
increase in
volume =
reduction
in price

Step 6
Calculate
% price
impact

Step 7
Run price impact scenarios through CGE model (as a gain in productivity for international air
transport to and from Australia)

Source: Deloitte Access Economics analysis.

The first step is to estimate the size of the aviation market and the outlook over the next
five years. International passenger movement forecasts for the major airports (Sydney,
Melbourne, Brisbane and Perth), as well as for Australia overall, are sourced from the
Bureau of Infrastructure, Transport and Regional Economics (BITRE). These projections are
given in Chart 2.1 below. For the purposes of this exercise, it is the big four major gateway
airports’ share of total volume that is of importance for the overall calculation, as these are
the gateways most affected.
Chart 2.1: Forecast passenger movement volumes, by residence and domestic airport

mPAX p.a.

30
25
20
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5
0

Australian residents
- all airports
Australian residents
- major gateways
Overseas visitors - all
airports
Overseas visitors major gateways

Source: BITRE (2013).
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Similar figures were generated for freight volume, as shown in Chart 2.2. These are taken
from Krishna Hamal (2010) for Australia overall. Historical freight volumes for the four
major cities are calculated using BITRE data. The ten-year historical average of the big four
major gateway airports’ share of national volume (95.1% of outbound freight, 97.1% of
inbound) is applied to the future forecast volumes.

kt p.a.

Chart 2.2: Forecast freight volumes, by destination and domestic airport
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Source: Krishna Hamal (2010), BITRE (2013), Deloitte Access Economics analysis.

These projections of freight and passenger volume are used to determine the share of air
services activity that pass through the four major airports, which could be impacted by
restrictive ASAs.
Step three as shown in the schematic is to determine the share of aviation activity that
flows through countries that were identified as having restrictive ASAs. The approach for
passenger volume is as follows:
•

the share of inbound visitors from ASA-affected destinations is calculated from the
Deloitte Access Economics Tourism Forecasting Model, which forecasts a modest rise in
the share of inbound visitors that will be drawn from ASA-affected countries from 21%
in FY2013, to 23% in FY2018; and

•

the share of outbound residents to ASA affected countries has been fairly steady over
the past 10 years, hence we use the 10-year historical average of 18% over the
modelling period.

These shares are illustrated in Chart 2.3. Similarly for the shares of inbound and outbound
freight to and from ASA restricted countries, these were taken from five-year historical
averages of BITRE data:
•

24% of outbound freight is to the destinations identified as having constrained ASAs;
and

•

29% of inbound freight is from those same destinations.

In the absence of destination-specific freight volume forecasts, these are assumed to be
constant over the modelling period.
Deloitte Access Economics

7

Liberalising air services agreements

Chart 2.3: Forecast share of travel to and from destinations potentially restricted
25%
20%

ASA constrained
share of outbound
residents

15%
10%

ASA constrained
share of inbound
visitors

5%
0%

Source: Tourism Research Australia (2013), Deloitte Access Economics Tourism Forecasting Model

Step four as shown in the schematic is to calculate growth of freight and passenger
movements under growth for ASA-affected volume, and normal forecast growth for nonASA affected volume. The share of ASA affected volume is estimated by multiplying the
share of total volume to and from ASA affected countries with the share of total volume
that passes through the main four Australian airports. In reality, certain countries may focus
on certain gateway airports, but given the stylised nature of the exercise this was deemed
appropriate.
The growth under an ASA-constrained scenario is then calculated by assuming zero growth
for the ASA affected volumes, and normal forecast growth for the remainder. This creates a
volume wedge for passenger movements and freight volume, as outlined in Table 2.1.
Table 2.1: Potential induced aviation activity, by type
Type of activity

2012-13

2013-14

2014-15

2015-16

2016-17

2017-18

Outbound freight (kt)

4.92

9.33

12.80

17.07

21.36

26.38

Inbound freight (kt)

2.03

3.95

9.54

16.24

24.51

33.65

PAX – Aust. residents ('000)

139

250

370

467

588

729

PAX - Overseas visitors ('000)

117

286

478

675

884

1,111

Source: Deloitte Access Economics analysis

For the purposes of the CGE modelling of the broader economic impact, the passenger
movement and freight volume wedges are combined into a single quantity of ‘air services’
that is induced by avoiding restrictive ASAs. To do this, we use a conversion factor of 0.1
tonnes of freight as equivalent to one passenger movement. While this is a somewhat
crude conversion factor, sensitivity analysis shows that a 50% deviation in this parameter
changes the overall impact by only around 3%. Hence given the relative insensitivity of
results to this parameter, this was deemed an appropriate estimate.

Deloitte Access Economics

8

Liberalising air services agreements

Steps five and six use appropriate price elasticities to transform a wedge of volume reduced
into a wedge of price increase. This provides the price-equivalent impact of the quantity
constraints that can then be used as an input into the CGE modelling phase 2. The price
elasticities used are given in Table 2.2 below.
Table 2.2: Price elasticities for air freight and passenger movement demand

Outbound/residents
Inbound/visitors

Passenger movement
-0.75
-1.24

Freight volume
-0.71
-0.71

Source: BTE (1981), InterVISTAS (2007), Deloitte Access Economics analysis.

The freight figures are from BTE (1981), which does not discriminate between the inbound
and outbound freight task. While this is a dated study, and there are few estimates of
airfreight elasticities available, the broad magnitude seems plausible. The inbound
passenger movement is a figure of air travel between Europe and Asia, from InterVISTAS
(2007) – this value is mid-range of the inbound flights to the region. Outbound passenger
travel was approximated using the simple mean of results for the top eight business and
leisure destinations for Australians, based on BTCE (1995). This gives a figure of -0.53. This
was considered lower than is commonly accepted as a price elasticity for air travel, even
though Australian residents have few options for international travel besides air transport.
Hence we use a more conservative figure of -0.75. This provides the percentage price
decrease equivalent to a scenario of avoiding zero growth for aviation volume between
Australian airports covered by ASAs and ASA constrained countries.

2.2 Scenarios modelled
In reality, aviation volume between ASA-constrained countries and the major airports is
likely to continue to grow despite the ASA constraint, as passengers and freight move
through an intermediate point (e.g. Sydney to Shanghai via Singapore). Alternatively, a
constraint in one destination may redirect outbound passengers to a relatively close
substitute (for example, Bali rather than Fiji). These degrees of substitution depend on the
destination, and the type of visitor or freight, so are difficult to evaluate for these purposes,
without undertaking complex network simulation exercises. Hence the shocks modelled
include three scenarios, based on three levels of substitution between ASA affected routes
and non-ASA affected routes:
•

75% of potential growth induced from avoiding ASA constraints (that is, few alternative
routes or destinations available that are close substitutes for the constrained routes or
destinations)

•

50% of growth induced (our ‘mid-range’ scenario)

•

25% of growth induced (ie many alternative routes available to bypass constrained
routes, or alternative destinations serving a similar market)

2

The assumption here is that demand has a constant price elasticity over the range of the demand increase.
Hence these elasticities are then applicable as an ‘average’ responsiveness of quantity demanded to a
percentage price decrease, rather than a marginal response.
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As noted above, the aim is to give an illustrative range of the likely benefit of induced travel
to and from Australia, rather than to analyse each affected country-pair and city-pair in
great detail. This is because the latter approach could inadvertently encourage decision
makers to ‘pick winners’ on certain routes, rather than to actively promote long-term
growth in air transport to and from Australia, without artificial constraints.
The modelling period chosen to estimate these shocks is the five years from the beginning
of the 2012-13 financial year, as the routes identified as constraints are taken to be binding
already.

2.3 Estimating the impact of liberalised ASAs on
tourist expenditure
Besides the direct impact on the aviation sector, there is an added impact on tourism
expenditure, both inbound and outbound, that is a result of greater capacity inducing
people to travel into and out of Australia. While this report focuses on the impacts of
liberalising routes for which the inbound tourist visitors are not necessarily the main type of
aviation traffic being constrained by ASAs, since this is potentially a large impact to the
overall economy, we include this as a separate modelling scenario set.
For both inbound and outbound passenger movements, the forecast volume growth is
combined with forecast average expenditure to obtain an overall inbound and outbound
tourism expenditure figure. This ensures that the analysis in this report includes the net
impact of the liberalisation scenarios (not just the benefits from inbound tourism) and
therefore represents a realisable general equilibrium outcome.
The reason for including an explicit allowance for tourism expenditure is that tourists
purchase a bundle of products in order to experience a trip to or from Australia (airfares,
hotels, meals, taxis and the like), rather than just purchasing airfares as a standalone item
of consumption. As a result, the modelling of the reduction in airfares alone (while suitable
for some uses of air transport, particularly freight) does not capture the net increase in
expenditure on the rest of the tourism bundle.

2.3.1

Inbound tourism expenditure

This is modelled by using the forecast growth in inbound tourism figures from the Deloitte
Access Economics Tourism Forecasting Model, shown by the volume wedges in the chart
below. This wedge is calculated by first forecasting visitor numbers in the constrained
baseline relative to the liberalised scenarios. The values shown in the chart are the
difference between the two, and show that by 2018 total visitor numbers could be nearly
600,000 higher in the liberalised scenario.
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mPAX p.a.

Chart 2.4: Increase in visitor numbers resulting from liberalisation
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Source: Deloitte Access Economics Tourism Forecasting Model

These volume figures are combined with average expenditure forecasts, using Tourism
Research Australia International Visitor Survey data, which is shown in Chart 2.5.
Expenditure growth over time is based on forecasts from the Deloitte Access Economics
Tourism Forecasting Model.
For example, in 2018 the average visitor from China is estimated to spend around $5,300
per trip. Combined with the lost visitation from China in the chart above, this implies lost
tourism expenditure from China alone of just under $2 billion in that year.
These average expenditure figures are adjusted to exclude spending on flights from the
total, as this is implicitly included within the estimate of the direct impact on the aviation
sector. The expenditure figure also includes an adjustment to include those aged under 15.
Tourism Research Australia International Visitor Survey data includes the expenditure of
those aged 15 and over, so this expenditure was averaged across all visitors for consistency.
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Chart 2.5: Forecast average trip expenditure by source market - inbound
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Source: Deloitte Access Economics Tourism Forecasting Model

Outbound expenditure is estimated using the same approach as inbound tourism, except
whereas the Deloitte Access Economics Tourism Forecasting Model forecasts inbound
traffic volume on a country by country basis, the outbound volumes taken from annual
volumes observed for financial year 2013, and then are grown at the forecast rate for
outbound Australian residents from BITRE (2012). Outbound expenditure is assumed to
grow by 2.0% per annum, which is the long run average growth in real household
consumption per capita (ABS National Accounts and ABS Demographic Statistics 2013).

2.3.2

Overall expenditure

As with the direct impact modelling of the aviation sector, we include a series of
substitution factors, to represent the ability of both inbound and outbound passengers to
choose alternate routes or times to travel into and out of Australia. For outbound
travellers, they may decide to travel elsewhere altogether, rather than to a destination with
a constrained route: for example, outbound leisure travellers may decide to travel to
Vanuatu instead of Fiji, if the latter was constrained. Accordingly, induced inbound
expenditure ranges from $173 million to $519 million in FY2013, rising to between $624
million and $1.87 billion in FY2018. Induced outbound expenditure ranges from $29 million
to $88 million in FY2013, rising to between $271 million and $813 million in FY2018.
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Chart 2.6: Potential induced tourism expenditure, by scenario
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Source: Deloitte Access Economics analysis.
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3 Economy-wide impacts
This chapter outlines the approach taken to assess how the economic shock of increased
activity in the aviation sector, and increased inbound and outbound tourism expenditure,
would flow on through the economy more broadly. This economy-wide impact is simulated
using a Computable General Equilibrium (CGE) approach. This is outlined in the following
section, with further detail given in Appendix A.
The results are presented as two scenario sets: one that includes the impact of the direct
effect on the aviation sector only, and another that includes both the aviation and the
tourism expenditure impact.

3.1 Approach
The economic impacts in this study are reported in terms of deviations between a
constrained scenario (‘business as usual’ or BAU case) and a scenario of capacity negotiated
substantially ahead of demand. The BAU illustrates how the economy is likely to develop
over time in the presence of Air Services Agreements constraining freight and passenger
movements. Modelling was undertaken over the five year period from 2012-13 to 2017-18,
for the Australian economy overall. The modelling extends slightly into history (2012-13), as
our consultations indicated that some constraints may already be delaying airline
investments on some routes.
The approach uses Computable General Equilibrium (CGE) modelling to estimate how the
additional visitor expenditure and airfreight imports and export impact the national
economy over time. CGE models provide a fully integrated framework for analysing policies
and initiatives impacting the macro-economy and are regarded by government and their
central agencies as the preferred tool for impact analysis, because they allow for crowding
out (or displacement) effects where there are supply constraints, for example in the labour
market given the low levels of unemployed labour in Australia. CGE modelling is particularly
well-suited to (indeed was originally developed for) the analysis of tariffs and quotas on
international trade in goods and services.
Essentially, the CGE model contains a complex system of underlying economic relationships
between the various agents (e.g. households, producers, investors, government etc.). The
model formulas are solved simultaneously until ultimately the prevailing market
equilibrium is reached for each forecast year (the end point of one projection year, acting
as the starting market position for the next). A more comprehensive discussion of the CGE
modelling is given in Appendix A.
As noted earlier, in modelling undertaken in 2007, an allowance for additional tourism
expenditure (exports of tourism by Australia) was included. In these new simulations, only
the direct impact on international air transport to and from Australia is shocked in the
model, showing that even without relying on net additional tourism expenditure, an
increase in air services activity alone represents a net benefit to Australia.
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The impacts are measured in terms of the incremental deviation of economic output and
employment. All figures of Gross Domestic Product and Gross National Product are given in
real terms (2014 dollars).

3.2 Scenario set A results – direct impact only
This section provides estimates of the potential impact of avoiding a situation where the
regulatory approach to ASAs results in constraints on international aviation activity, based
on the methodology described above.
Chart 3.1 compares the increase in GNP from avoiding restrictive ASAs, relative to a
constrained scenario, for the three defined modelling ranges. GNP is a better measure of
welfare (ie Australian living standards) than GDP as it includes net income flows, while GDP
is a better measure of the impact on domestic production.
The scenarios show removal of constraints lead to a positive net economic impact, which
grows over time, with the FY2018 figures of $378 million gained for the mid-range scenario,
and $558 million to $191 million gained, for the high and low scenarios, respectively. As
expected, the impact of restrictive ASAs is highly dependent on the closeness of substitute
routes and destinations for inbound and outbound air transport. It should be noted that
these modelling results are stylised potential economic impacts, based on high-level
analysis. Hence they are illustrative magnitudes, rather than precise estimates.

GNP deviation ($m)

Chart 3.1: Potential impact on GNP ($m) from removing constraints, scenario set A
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Source: DAE-RGEM. Impacts are given as 2014 dollars.

These trends are reflected in the comparison of FTEs gained across the whole of the
Australian economy under the three scenarios, as shown in Chart 3.2. The FY2018 figures
for employment gained are 2,048 jobs in the mid-range scenario, with the full range being
between 3,104 to 1,014 jobs in the high and low scenarios, respectively.
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Employment deviation (FTE)

Chart 3.2: Potential impact of removing constraints on FTE employment, scenario set A
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Source: DAE-RGEM.

From the above charts, negotiating ASAs sufficiently far in advance of capacity constraints
could increase GNP by between $80m to $150m, and lead to an additional 500 to 1,000 FTE
jobs on an ongoing basis (if the 2013-14 to 2014-15 backlog we have modelled for the price
effect only were to persist on an ongoing basis).

Cumulative impacts
The cumulative effect of liberalising ASAs represents a boost to economic activity in
Australia, as shown in Table 3.1. In net present value terms, the estimated impact is $0.94
billion under the mid-range scenario, ranging between $1.39 billion and $0.47 billion in
today’s dollars for the high and low impact scenarios respectively, for the five years to
FY2018.
The results for average employment over the period follow a similar pattern, between 570,
and 1,736 full time equivalent jobs gained in Australia overall, with 1,149 as the mid-range
estimate.
Table 3.1: Cumulative impact of liberalisation (FY2013-FY2018), scenario set A

Cumulative GNP
(NPV; $ billions)

Employment (FTE - average)

Low

Medium

High

$0.47

$0.94

$1.39

570

1,149

1,736

Source: Deloitte Access Economics analysis. Note: NPVs have been calculated using a discount rate of 7 per
cent. All values are in real FY2014 terms.
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3.3 Scenario set B results – direct plus tourism
expenditure impact
This section provides estimates of the potential impact of avoiding a situation where the
regulatory approach to ASAs results in constraints on international aviation activity on both
aviation activity as well as induced tourism activity.
Chart 3.3 compares the increase in GNP from in an increase in air services activity and a
flow-on increase in tourism expenditure; as a result of avoiding restrictive ASAs, relative to
a constrained scenario.
The scenario set B shows removal of constraints lead to a positive net economic impact that
is greater when the impact on tourism expenditure is included. This impact grows over
time, with the FY2018 figures of $642 million for the mid-range scenario, and $956 million
to $322 million gained, for the high and low scenarios, respectively. As expected, the
impact of restrictive ASAs is highly dependent on the closeness of substitute routes and
destinations for inbound and outbound air transport. As for scenario set A, it should be
noted that these modelling results are stylised potential economic impacts, based on highlevel analysis. Hence they are illustrative magnitudes, rather than precise estimates.

GNP deviation ($m)

Chart 3.3: Potential impact on GNP ($m) from removing constraints, scenario set B
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Source: DAE-RGEM. Impacts are given as 2014 dollars.

These trends are reflected in the comparison of Full Time Equivalent (FTE) employment
gained across the whole of the Australian economy under the three scenarios, as shown in
Chart 3.4. The FY2018 figures for employment gained are 3,678 jobs in the mid-range
scenario, with the full range being between 5,571 to 1,823 jobs in the high and low
scenarios, respectively.
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Employment deviation (FTE)

Chart 3.4: Potential impact of removing constraints on employment, by scenario
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Cumulative impacts
The cumulative effect of liberalising ASAs represents a boost to economic activity in
Australia, as shown in Table 3.1. In net present value terms, the estimated impact is $1.87
billion under the mid-range scenario, ranging between $2.78 billion and $0.94 billion in
today’s dollars for the high and low price impact scenarios respectively, for the five years to
FY2018.
The results for average employment over the period follow a similar pattern, between
1,174, and 3,567 full time equivalent jobs gained in Australia overall, with 2,362 as the midrange estimate.
Table 3.2: Cumulative impact of liberalisation (FY2013-FY2018), scenario set B

Cumulative GNP
(NPV; $ billions)

Employment (FTE - average)

Low

Medium

High

0.94

1.87

2.78

1,174

2,362

3,567

Source: DAE analysis. Note: NPVs have been calculated using a discount rate of 7 per cent. All values are in real
FY2014 terms.
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4 Discussion and conclusions
While some progress has been made on liberalising air services agreements, there remain
key markets which are experiencing binding constraints on capacity. This report has not
identified specific routes or destinations where these constraints are most significantly
impeding activity in the aviation sector, but has demonstrated that the economic costs to
Australia of foregoing additional inbound visitors could be large. Reducing constraints on
key markets would result in higher GDP, employment and taxation revenue.
Going forward it will be valuable for Australia to proactively use its channels of influence, in
a coordinated way to secure air transport capacity well ahead of demand. As the
Productivity Commission recently noted:
“Capacity constraints within bilateral arrangements limit the ability of airlines to respond to
actual or expected changes in market conditions and demand for air services. Airline
decisions to invest in new services involve considerable lead times and require certainty that
capacity entitlements will be available” 3.
Further, it notes that delays in negotiations may have costs for the economy similar to
those highlighted in this report:
“These costs include a potential delay in additional services to and from Australia
by foreign airlines, and as a consequence, foregone benefits to Australian
passengers from additional (and potentially lower cost) services, as well as
foregone benefits from increased tourism to Australia” 4.
Australia’s aviation policy debate is not unique, and similar benefits from liberalisation have
been recognised internationally. For example, the potential for large flow-on economic
benefits are recognised in other jurisdictions, with Box 4.1 below illustrating the case in
New Zealand.

3

PC 2015, page 114.

4

Ibid, page 115.
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Box 4.1: New Zealand ASA policy framework
New Zealand has had an historically liberalised approach to air services agreements
with other countries, with 18 open skies agreements including trade and tourism
partners such as Australia, US, UK and Singapore.
The NZ ministry of transport completed a review of their International Air Transport
Policy in 2012. Following this review, a number of changes have been made,
including greater emphasis on overall economic growth. Specifically, the policy states
that NZ will enter into reciprocal open skies agreements with other countries, except
“where it is not in the best interests of the country as a whole”. This is important
because it places the importance of increased trade and tourism on an equal footing
with opportunities for national carriers to offer services overseas.
More broadly, the economic benefits that liberalisation may create have been noted
repeatedly in the international literature examining the topic. The OECD (2014) reviews this
literature and concludes that:
“On balance, there is strong evidence in the economic literature that liberalisation
of bilateral air service agreements leads to substantial benefits for economies as
well as consumers. Liberalising bilateral air service agreements, even in an
incremental fashion, can generate significant benefits for consumers, carriers and
communities in general through expanded economic opportunities and job
creation.”
InterVISTAS completed a number of cases studies on the economic impacts of liberalisation,
including for the UAE (Box 4.2) and Singapore (Box 4.3). It suggests that even countries with
relatively open air policies can benefit from further liberalisation.
Box 4.2: UAE ASA policy framework
The Middle East has liberal aviation policy both within the region and without. This
has contributed to it having the highest air travel indicators (including revenue
passenger kilometres) in the world. In particular, the UAE is signatory to over 160
ASAs, of which 122 are Open Skies agreements – the second highest number after
the United States. Dubai International Airport is now the busiest international air
travel hub, and aviation-related jobs account for about 19 % of total employment
and 28% of GDP for Dubai (Oxford Economics 2011).
InterVISTAS (2009a) models further liberalisation of the UAE market, noting that
while progress had been made there remained significant scope for further
liberalisation. Based on its modelling, it estimates that this could result in an
additional 125,100 FTE being created and additional GDP of between AED 3.3-6
billion.
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Box 4.3: Singapore ASA policy framework
Singapore is the leader in aviation liberalisation in the Southeast Asian region,
and has ASA agreements with nearly 100 other countries, including 40 open
skies agreements. This has helped transform Singapore into the transport hub
of the Asian region, with Changi International Airport the 6th busiest in the
world.
However, InterVISTAS (2009b) found that there are still varying degrees of
restrictions across the agreements, and at the time of the analysis there was
particular scope for removing restrictions with some countries within the Asian
region. It estimated that further liberalisation could add employment of
around 44,000 FTEs and increase Singapore’s GDP by just under $1 billion.
Recognising this, Singapore has implemented the ASEAN Open Skies policy
(ASEAN-SAM) at the beginning of 2015, and is in current negotiations with the
EU.
Other studies have focussed on the increase in passenger numbers stimulated by liberalised
agreements, without converting these findings to GDP or employment gains. The WTO
(2008) analysis on a large subset of the world’s countries estimated that countries
increasing their level of liberalisation from the 25th to 75th percentile were associated with
an increase in passengers of around 30 percent.
The key finding from this literature is therefore that there are significant economic gains to
be realised from progressing liberalisation where it constrains the flow of traffic between
countries. In consideration of the national interest, these economic benefits should
naturally play a key role, and the goal of ASA policy should be to actively promote longterm growth in air transport to and from Australia, without artificial constraints.
The empirical results in this report, and the large body of previous empirical work on this
topic, show that other potential policy considerations relating to how ASAs are approached
do not appear to outweigh the economic benefits of making travel to and from Australia
more accessible, and future growth opportunities less uncertain, by removing potentially
restrictive ASAs. Restrictive ASA policies also reduce overall welfare beyond that captured
in the national accounts concepts such as GNP, as household spending power is diminished,
and the positive impacts of greater social connectedness and global awareness are not
realised.
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Appendix A: CGE modelling
The Deloitte Access Economics – Regional General Equilibrium Model (DAE-RGEM) is a large
scale, dynamic, multi-region, multi-commodity computable general equilibrium model of
the world economy. The model allows policy analysis in a single, robust, integrated
economic framework. This model projects changes in macroeconomic aggregates such as
GDP, employment, export volumes, investment and private consumption. At the sectoral
level, detailed results such as output, exports, imports and employment are also produced.
The model is based upon a set of key underlying relationships between the various
components of the model, each which represent a different group of agents in the
economy. These relationships are solved simultaneously, and so there is no logical start or
end point for describing how the model actually works.
Figure A.1 shows the key components of the model for an individual region. The
components include a representative household, producers, investors and international (or
linkages with the other regions in the model, including other Australian States and foreign
regions). Below is a description of each component of the model and key linkages between
components. Some additional, somewhat technical, detail is also provided.
Figure A.1 Key components of DAE-RGEM

DAE-RGEM is based on a substantial body of accepted microeconomic theory. Key
assumptions underpinning the model are:
•

The model contains a ‘regional consumer’ that receives all income from factor
payments (labour, capital, land and natural resources), taxes and net foreign income
from borrowing (lending).
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•

Income is allocated across household consumption, government consumption and
savings so as to maximise a Cobb-Douglas (C-D) utility function.

•

Household consumption for composite goods is determined by minimising expenditure
via a CDE (Constant Differences of Elasticities) expenditure function. For most regions,
households can source consumption goods only from domestic and imported sources.
In the Australian regions, households can also source goods from interstate. In all cases,
the choice of commodities by source is determined by a CRESH (Constant Ratios of
Elasticities Substitution, Homothetic) utility function.

•

Government consumption for composite goods, and goods from different sources
(domestic, imported and interstate), is determined by maximising utility via a C-D utility
function.

•

All savings generated in each region are used to purchase bonds whose price
movements reflect movements in the price of creating capital.

•

Producers supply goods by combining aggregate intermediate inputs and primary
factors in fixed proportions (the Leontief assumption). Composite intermediate inputs
are also combined in fixed proportions, whereas individual primary factors are
combined using a CES production function.

•

Producers are cost minimisers, and in doing so, choose between domestic, imported
and interstate intermediate inputs via a CRESH production function.

•

The model contains a more detailed treatment of the electricity sector that is based on
the ‘technology bundle’ approach for general equilibrium modelling developed by
ABARE (1996).

•

The supply of labour is positively influenced by movements in the real wage rate
governed by an elasticity of supply.

•

Investment takes place in a global market and allows for different regions to have
different rates of return that reflect different risk profiles and policy impediments to
investment. A global investor ranks countries as investment destinations based on two
factors: global investment and rates of return in a given region compared with global
rates of return. Once the aggregate investment has been determined for Australia,
aggregate investment in each Australian sub-region is determined by an Australian
investor based on: Australian investment and rates of return in a given sub-region
compared with the national rate of return.

•

Once aggregate investment is determined in each region, the regional investor
constructs capital goods by combining composite investment goods in fixed
proportions, and minimises costs by choosing between domestic, imported and
interstate sources for these goods via a CRESH production function.

•

Prices are determined via market-clearing conditions that require sectoral output
(supply) to equal the amount sold (demand) to final users (households and
government), intermediate users (firms and investors), foreigners (international
exports), and other Australian regions (interstate exports).

•

For internationally-traded goods (imports and exports), the Armington assumption is
applied whereby the same goods produced in different countries are treated as
imperfect substitutes. But, in relative terms, imported goods from different regions are
treated as closer substitutes than domestically-produced goods and imported
composites. Goods traded interstate within the Australian regions are assumed to be
closer substitutes again.
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•

The model accounts for greenhouse gas emissions from fossil fuel combustion. Taxes
can be applied to emissions, which are converted to good-specific sales taxes that
impact on demand. Emission quotas can be set by region and these can be traded, at a
value equal to the carbon tax avoided, where a region’s emissions fall below or exceed
their quota.

The representative household
Each region in the model has a so-called representative household that receives and spends
all income. The representative household allocates income across three different
expenditure areas: private household consumption; government consumption; and savings.
Going clockwise around Figure B, the representative household interacts with producers in
two ways. First, in allocating expenditure across household and government consumption,
this sustains demand for production. Second, the representative household owns and
receives all income from factor payments (labour, capital, land and natural resources) as
well as net taxes. Factors of production are used by producers as inputs into production
along with intermediate inputs. The level of production, as well as supply of factors,
determines the amount of income generated in each region.
The representative household’s relationship with investors is through the supply of investable
funds – savings. The relationship between the representative household and the international
sector is twofold. First, importers compete with domestic producers in consumption markets.
Second, other regions in the model can lend (borrow) money from each other.
Some detail
•

The representative household allocates income across three different expenditure
areas – private household consumption; government consumption; and savings – to
maximise a Cobb-Douglas utility function.

•

Private household consumption on composite goods is determined by minimising a CDE
(Constant Differences of Elasticities) expenditure function. Private household
consumption on composite goods from different sources is determined is determined
by a CRESH (Constant Ratios of Elasticities Substitution, Homothetic) utility function.

•

Government consumption on composite goods, and composite goods from different
sources, is determined by maximising a Cobb-Douglas utility function.

•

All savings generated in each region are used to purchase bonds whose price
movements reflect movements in the price of generating capital.

Producers
Apart from selling goods and services to households and government, producers sell
products to each other (intermediate usage) and to investors. Intermediate usage is where
one producer supplies inputs to another’s production. For example, coal producers supply
inputs to the electricity sector.
Capital is an input into production. Investors react to the conditions facing producers in a
region to determine the amount of investment. Generally, increases in production are
accompanied by increased investment. In addition, the production of machinery,
construction of buildings and the like that forms the basis of a region’s capital stock, is
undertaken by producers. In other words, investment demand adds to household and
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government expenditure from the representative household, to determine the demand for
goods and services in a region.
Producers interact with international markets in two main ways. First, they compete with
producers in overseas regions for export markets, as well as in their own region. Second,
they use inputs from overseas in their production.
Some detail
•

Sectoral output equals the amount demanded by consumers (households and
government) and intermediate users (firms and investors) as well as exports.

•

Intermediate inputs are assumed to be combined in fixed proportions at the composite
level. As mentioned above, the exception to this is the electricity sector that is able to
substitute different technologies (brown coal, black coal, oil, gas, hydropower and
other renewables) using the ‘technology bundle’ approach developed by ABARE (1996).

•

To minimise costs, producers substitute between domestic and imported intermediate
inputs is governed by the Armington assumption as well as between primary factors of
production (through a CES aggregator). Substitution between skilled and unskilled
labour is also allowed (again via a CES function).

•

The supply of labour is positively influenced by movements in the wage rate governed
by an elasticity of supply. This implies that changes influencing the demand for labour,
positively or negatively, will impact both the level of employment and the wage rate.
This is a typical labour market specification for a dynamic model such as DAE-RGEM.
There are other labour market ‘settings’ that can be used. First, the labour market
could take on long-run characteristics with aggregate employment being fixed and any
changes to labour demand changes being absorbed through movements in the wage
rate. Second, the labour market could take on short-run characteristics with fixed
wages and flexible employment levels.

Investors
Investment takes place in a global market and allows for different regions to have different
rates of return that reflect different risk profiles and policy impediments to investment. The
global investor ranks countries as investment destination based on two factors: current
economic growth and rates of return in a given region compared with global rates of return.
Some detail
•

Once aggregate investment is determined in each region, the regional investor
constructs capital goods by combining composite investment goods in fixed
proportions, and minimises costs by choosing between domestic, imported and
interstate sources for these goods via a CRESH production function.

International
Each of the components outlined above operate, simultaneously, in each region of the
model. That is, for any simulation the model forecasts changes to trade and investment
flows within, and between, regions subject to optimising behaviour by producers,
consumers and investors. Of course, this implies some global conditions must be met such
as global exports and global imports are the same and that global debt repayments equals
global debt receipts each year.
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Limitation of our work
General use restriction
This report is prepared solely for the use of Australian Airports Association. This report is not
intended to and should not be used or relied upon by anyone else and we accept no duty of care to
any other person or entity. The report has been prepared for the purpose of assessing the economic
impact of Air Services Agreements. You should not refer to or use our name or the advice for any
other purpose.
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