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ABSTRACT
Central Queensland (CQ) is one of the agriculture intensive regions in Queensland. This region
produces a range of perishable agricultural commodities, which have high demand in the Asian
markets. Perishable commodities require a well-developed cold supply chain with air freight
facilities for transporting fresh commodities to international markets. This paper examines the
viability of developing air freight facilities in central Queensland for exporting perishable
commodities to Asian markets. A mixed methodology consisting of a literature review, a
stakeholder workshop, and qualitative and quantitative data analysis was used for this research.
This study found that 71% and 18% of the total production of beef and horticultural products
respectively are currently exported from Australia. Some potential issues, including the risk of
inconsistent supply, lack of locally based processing and packaging centres, and lack of
enabling supply chain infrastructure were identified during the stakeholder workshop. Most
participants were looking for improvement of the existing airport into an export-oriented
business hub, which could provide local producers with better access to international markets.
However, the supply data analysis indicates that the existing supply of horticultural products
is insufficient to develop export facilities in the current airport(s) in the CQ region. It was
suggested that the development of inter-regional horizontal collaboration among producers
would enable CQ to be a potential perishable agricultural commodity exporting zone. However,
another option would be to develop an air freight network with the existing export-oriented
airports.
Keywords: Perishable agricultural commodities, horizontal collaboration, inter-air freight
network, export, Asian markets.

1. INTRODUCTION
Many Asian nations, including China and India, are experiencing rapidly growing populations
and the emergence of a wealthier middle class (EIU, 2014). These Asian countries are
increasingly using global imports to satisfy food demands (EIU, 2014). World demand for
agricultural commodities is expected to increase about 77 per cent by 2050 because of global
population increase, growth in per capita incomes and increasing urbanisation, especially in
Asia (Ash et al., 2014). Consumption of perishable products including fruits and vegetables are
also projected to increase significantly (Ash et al., 2014).
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The current free trade agreements with different trade partners in Asia provides opportunities
for the central Queensland (CQ) region to increase trade through exports. It is important to
ensure an enabling infrastructure and trading facility framework will be in place to strengthen
the trade relationship with international partners. Current supply chains are largely geared
towards domestic markets with road and rail transport though to port facilities. However, a
sustainable export supply chain could involve an efficient air-transport hub with processing,
storing and container facilities and cargo planes. Currently, only Toowoomba and Cairns are
regional centres that have such a hub. One of the largest and agricultural intensive regions in
the state is central Queensland. Apart from the major production of beef and sugar, CQ
produces horticultural crops including many varieties of tropical fruits, which are mostly
perishable goods. Exporting high-value horticultural commodities and tropical fruits to the
Asian markets may be a major economic opportunity for CQ.
World merchandise trade reached to 19.67 trillion US$ in 2018 (WTO 2019) and air
transportation holds about 40% share by value of world trade in goods (Rodrigue et al. 2017).
In Australia, several agricultural commodities are transported by air freight to both
international and domestic markets. Currently, most of the international airfreight from
Australia are shipped through major international airports which are located in capital cities.
Only a few regional airports have the capability to accommodate wide-body cargo aircraft
(AgriFuture Australia, 2019). In a recent government-issued report, an emphasis was placed
on enhancing regional export opportunities through the development and/or up-gradation of
regional airports (DIRDC, 2018)
Due to the perishable nature of major agriculture products of CQ, it is important to study the
export supply chain and the potential for air transport facility (transportation option with the
shortest time) in this region for future economic growth. This study aims to examine the
viability of developing air freight facilities in CQ to export perishable agriculture commodities
from the region.
The rest of the paper is organised as follow: Section 2 provides an analytic framework based
on the relevant theoretical domain. Section 3 presents a literature review on the role of regional
airports in economic development and perishable agriculture commodities supply chain.
Section 4 describes the methods and materials of the current study. Section 5 presents the
analysis and findings of the study and section 6 conclude the paper with a brief discussion and
some recommendation.

2. BACKGROUND OF THE STUDY
Regional economic development
Region is a spatial unit, and researchers use the administrative classification to define a
particular region which is different from the other regions. Categories of classifications are
based on geography, climate, natural resources and socio-demographic concentration
(Beherens and Thisse, 2007). Regional systems involve interactions of social, economic and
environmental phenomena between and within the regions.
The strength of a regional economic system is based on achieving specialization through
production. Regional economic development theories, including international trade theory, are
considered as a key tool in regional development study (Dawkins, 2003). However, recent
approaches are more realistic and dynamic and based on three basic theories: development
theories, location theories and growth theories (Capello, 2019).
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Agricultural supply chain
An agricultural intensive region can contribute to regional economic development by
enhancing the efficiency of the supply chain and increasing production, which will provide a
competitive advantage to producers. The strategic capabilities of a farm can be enhanced by
systematic utilization of resources and integration among all the parties involved in the supply
chain (Wong 2011).
The transaction cost is also one key measure for the performance of a farm. To enhance
performance, transactions need to be completed with minimum costs involved. A transaction
is defined as the transfer of products or service from an upstream to a downstream production
stage (Bremen et al., 2010). These transactions stimulate a farm’s activities either in the form
of vertical integration or through market mechanisms (Cao et al., 2010).
Specialization
The specialization phenomena could lead to several benefits, including an increase in sales,
value-adding activities, better competitiveness, lower transaction costs, technological
intervention and regional diversification (Czyzewski and Smedzik-Ambrozy, 2015, Balland et
al., 2019). Stakeholders in an agricultural supply chain could play a vital role in improving
specialization. The effort for specialization could be directed in different dimensions. However,
in the current study and the context of central Queensland region, we are focusing in three main
categories which are: increasing production of high-value perishable agriculture commodities,
availability of resources, and multimodal transportation systems.

3. LITERATURE REVIEW
3.1 Role of air freight hub in regional setting
Airports in any region are considered as strategic infrastructure due to its function to connect
regions. The literature indicates that an airport could contribute to the local economy through
four impact categories: direct impact, indirect impact, induced impact and catalytic impact
(Halpern & Brathen, 2011; Percoco, 2010). Employment opportunities and revenue from an
airport generate direct contributions in the economy, while the profits obtained from engaging
suppliers of goods and services may be considered as an indirect contribution. Induced impacts
on an economy occurs by the spending of income of employees in the local business. The
airports can also act as a driver for the growth of other associated industry, and this type of
impact is considered as a catalytic impact (Baker et al., 2015). The literature also suggests that
there is a strong correlation between air transport and economic growth of a region, although
the nature and the degree of correlation depends on several characteristics of the region
(Mukkala & Tervo, 2013).
While passenger transport is the major function of airports, we are only focusing on goods for
transportation and more specifically on perishable agriculture products in the current paper.
Regional airports may provide a region with better access to international markets as well as
enhancing the attractiveness of the region for future investment (Tveter, 2017). Different
researchers have studied the impact of airports on regional development (Sellner & Nagl, 2010,
Tveter, 2017, Hansen, & Johansen, 2017) and affirmed the linkage. In the Australian context,
researchers have studied the cointegration and causality analysis (Baker, et al., 2015) and
challenges to domestic air freight (Alexander & Merkert, 2017).
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3.2 Supply chain for perishable agriculture commodities
A supply chain is an organizational network which produces value from a product or service
for consumers through different process and activities. Supply chain management (SCM) can
be defined as the management of upstream and downstream suppliers and consumers to provide
superior customer value for the product or service at less cost to the supply chain as a whole
(Christopher, 2016). Supply chain management deals with complex interactions among supply
chain members and decision-making problems (Chandra & Grabis, 2016). The perishable
nature of agricultural products makes their supply chain more complex compared with other
products. Short shelf-life and appropriate temperature control during storage and transportation
are the major challenges regarding perishability. The common challenges in perishable
commodities SCM are described below.
Cold storage logistics: it is important to control the temperature during storage and
transportation to ensure appropriate product quality at the end of the supply chain (Bogataj et
al., 2005). In the global market, sets of regulations are established for perishable product
handling and exporting, which need to be complied with by the enterprises.
Integration: Integration with suppliers and consumers is one of the key elements in the
SCM of the perishable commodities and it could offer potential benefits to all parties (AlfallaLuque et al., 2013). Supply chain integration could be categorised in three broad classifications:
technical perspective, managerial perspective and relationship perspective (Awad and Nassar,
2010).
Transportation: One of the substantial challenges of perishable commodities SCM is loss
and damage during transportation (Ruiz-Garcia and Lunadei, 2010). To reach the global market
several transportation steps may be required, were any disruption in the temperature control on
the process may lead to low-quality products (Aung and Chang, 2014). Temperature
requirements for food items are varied due to the product type and perishable nature (Table 1).
Table 1: Variation of storage temperature for different fruits and vegetables
Storage temperature range
1-4o C

5-9o C

10o C +

Apple, berry fruits, grapes, Avocado, passion fruit, Avocado (subtropical), lemon,
peach, plum, broccoli and capsicum,
mandarin, mango,
banana,
pineapple,
lettuce.
orange.
tomato, sweet potato.

Quality: Maintaining strong quality assurance is one of the important factors for processing
commodities and distributing across the food chain (Trienekens and Zuurbier, 2008). Food
product quality is also closely related to food safety, which is another critical aspect for
consumers (Wang and Li, 2012).
Market demand information: Detailed and up-to-date information on market demand and
supply is another key element of SCM for perishable commodities. A lack of market demand
information could lead to inefficient supply chains, such as those characterised by a delay in
production and delivery scheduling (Thron et al., 2007).
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4. METHODS AND MATERIALS
The research approach in this paper combined a literature review on types and volumes of
perishable agricultural commodities in central Queensland (CQ), a stakeholder’s workshop, a
review on the existing airports in CQ and qualitative and quantitative data analysis. Data
sources include Australian Bureau of Agricultural and Resource Economics (ABARES),
Australian Bureau of Statistics (ABS), Queensland Land Survey, Queensland Department of
Agriculture and Fisheries (QDAF), Bureau of Infrastructure, Transport and Regional
Economics (BITRE) and Meat & Livestock Australia (MLA). To examine the feasibility of the
local airport as a potential air transport hub for exporting of perishable agricultural
commodities data have been collected from the airport authorities and local government
database. Relevant literature of case study on air transport hub was also collected and reviewed.
Findings from the literature review and secondary data have been presented in a stakeholder’s
workshop; where representatives from the Queensland Government’s state planning and
agricultural departments, peak agricultural industry representatives, regional economic and
tourism development organizations (eg. Capricorn Enterprise), commercial growers, and
farmers attended. The purpose of the workshop was to understand stakeholder perceptions
about the export potential of perishable agricultural commodities and the importance of
building an air-transport hub in central Queensland. This study utilized a narrative analysis and
some degree of content analysis. Collected data from the secondary sources are scrutinized to
fulfil the purpose of the study. Both qualitative and quantitative data have been collected
throughout the study. Based on the analysis of the study a few recommendations are listed to
promote perishable agricultural commodities of CQ for exporting into the Asian market.

5. FINDINGS AND ANALYSIS
5.1 Perishable commodities in the central Queensland region
Central Queensland is a Level 4 Statistical Area of Queensland government (QGSO, 2019)
with six local government areas (LGA). This region has a sub-tropical climate with moist and
warm summer and dry winter. The major industries of this region are agriculture and natural
resources (primarily thermal coal).
Perishable commodity refers to the unpreserved commodity that has a limited shelf time (about
7 days) after initial processing or harvesting. Most agricultural commodities are perishable in
nature. A range of perishable commodities, including chilled beef, vegetables, fruits and herbs,
are produced in the CQ region. Table 2 summarises the production of key perishable
commodities of the CQ region.
Beef is the predominant agricultural commodity in central Queensland as well in the State of
Queensland. In 2017-18, Australia produced approximately 2.24 million tonnes carcase weight
(cwt) of beef among which 48.1% came from Queensland (MLA, 2018). In 2017-18 Australia
exported about 71% of its total beef production (MLA, 2018). Central Queensland produced
about 33% of the total beef production in Queensland (TIQ, 2016).
The value of Australian horticulture exports reaches to 3 billion AUD in year 2018-19 by
exporting about 18% of total horticulture production (ABARES, 2018). In horticulture, Central
Queensland produced about 17 thousand tonnes of pineapple which is about 19% of
Queensland’s pineapple production (ABS, 2018. The tropical climate in the CQ region is very
suitable for growing all varieties of melons (Watermelon, Rockmelon and Honeydew melon).
About 3.6% of Queensland produced melons are from CQ region.

105

ANZRSAI CONFERENCE 2019 REFEREED PROCEEDINGS

Table 2: Major perishable commodities of Queensland
Perishable commodities

Queensland
production tonne

Beef (MLA, 2018, TIQ, 2016)

Production volume
(tonne) in CQ/Fitzroy

Percentage

1,110,816

366,570

33%

Banana (ABS 2018)

363,315

Not reported

0%

Fresh Vegetable (Tomato, lettuces,
capsicum, cabbages, broccoli) (ABS
2018)

167,090

57

0.034%

Melons (ABS 2018)

89,438

3,200

3.6%

Pineapple (ABS 2018)

87,497

16,784

19.2%

Mandarin (ABS 2018)

70,280

453

0.64%

Citrus (excluding Mandarin) (Hort
Innovation, 2019)

52,341

148

0.5%

Mango (ABS 2018)

34,871

1,290

3.7%

Avocado (ABS 2018)

33,785

45

0.13%

Strawberry (ABS 2018)

31,962

3.5

<0.01%

Barramundi and Prawn (Aquaculture)
(Savage, 2015, Heidenreich, 2016)

7, 882

80.8

1.02%

Grapes (ABS 2018)

7,704

3,368

43.7%

Lychee (ALGA, 2017)

3,000

600

20%

Fresh herbs (Parsley, coriander, basil.
Mint, chives) (ABS 2017)

4,640

1,546

33.3%

Queensland produces 60% of Australian mandarin and each year Australia exports about
35,000 tonnes of mandarins mostly in China and South-East Asian countries. Mango is another
major commodity of Queensland, where CQ produced about 3.7 per cent (ABS, 2018) of
Queensland mangoes. Two main mango producing region, Burdekin and Bundaberg, are close
to the CQ region and hence the aggregated volume of mangoes in this region is very high.
Australia produces about 3000 tonnes of lychees, mostly in central and northern Queensland.
Recent communication with Australian Lychee Growers Association (ALGA. 2017) reveals
that about 1,000 tonnes of lychees are produced annually in Rockhampton and Bundaberg
region. Queensland is a major producer of several fresh vegetables in Australia including
tomato, lettuces, capsicum, cabbages, broccoli, herbs and sweet potatoes. A substantial amount,
about 4.5 thousand tonnes (Hort Innovation, 2016), of these vegetables are exported to SouthEast Asian and Middle East countries. Central Queensland also grows a small amount of herbs
mostly for domestic consumption.
5.2 Air freights in Australia
Air transport provides better access to international markets, but the associated costs are very
high. To export perishable commodities, air transportation is the preferable mode of
transportation to preserve the freshness of the products. Several goods and products are
exported from Australia by air freight (Table 3).
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Table 3: Australian air export commodities
Commodity type

Value (AUD)

Weight (tonnes)

Share

Meat and meat preparations

944,230,137

95,087.0

17%

Vegetables and fruit

363,362,344

92,907.0

17%

Special transactions and commodities not
classified according to kind

956,478,505

86,781.1

16%

Miscellaneous edible products and preparations

1,257,269,905

76,060.4

14%

Fish (excl. marine mammals) crustaceans,
molluscs and aquatic invertebrates, and
preparations thereof

1,046,824,713

28,283.2

5%

Noticeably, the major shares of air freights are perishable commodities. Among the other air
freight products, gold, pharmaceutical products, mechanical and electronic equipment have a
very high value (Commonwealth of Australia, 2018). Queensland holds about 15% share of
Australian international airfreight, which is about 84 thousand tonnes (Figure 1).

International airfreight
600

18%
QLD

Percentage

Thousand tonne

500

17%

400

16%

300
15%

200

Percentage

Australia

14%

100

13%

0

Year
Figure 1: Volume of outbound international airfreight from Australia and Queensland (QLD)
(data source: BITRE, 2019)

Along with agriculture commodities, different goods are transported across Australia through
domestic air freight. Over the last two decades, the trend of domestic airfreight has remained
consistent, following a linear trend line with some occasional fluctuation (see Figure 2)
(BITRE, 2018).
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Domestic air freight in Australia

Thousand tonnes
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Figure 2: Volume of domestic airfreight in Australia (data source: BITRE, 2018)

5.3 Airports in central Queensland
Central Queensland has three regional airports, Rockhampton, Gladstone and Emerald. This
section describes the existing air transport facilities in CQ and their suitability to be becoming
an air-transport hub for exporting perishable commodities.
Rockhampton
Rockhampton has the biggest airport in central Queensland, located in the south-west perimeter
of Rockhampton city with two runways that are respectively of 2568 metre and 1645 metres in
length (RRC, 2017). The land area and the runway length of Rockhampton airport are suitable
for upgrade to an international airport and as an export-oriented air-transport hub. Annual
aircraft movement form Rockhampton airport is more than 10,000 movements per annum with
some occasional international flights. In the recently released Rockhampton airport masterplan,
the Rockhampton Regional Council indicates a commitment to exploring and developing air
fright facilities to export agriculture and horticulture products internationally (RRC, 2017, pp
40). The council has identified three main challenges for diverting freight traffic from road to
air freight facilities (RRC, 2017, pp 41), which are
 Transportation costs
 Journey time
 Available air network and aircraft serving that network.
The council have initiated several studies to investigate the extent of the international market
for the agricultural products of CQ so that suitable aircraft operator and additional cargo
facilities could be attracted in this region.
Gladstone
The Gladstone Airport is comparatively a smaller airport with high importance because of the
Gladstone seaport. About 6000 aircraft movements per annum is recorded for this airport
involving more than 300,000 passenger movements (BITRE, 2017). The sole runway of 1920
meter is long enough for medium scale cargo aircraft movements. The airport is located in the
middle of the city and there is little vacant area for further extension (Table 4).
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Emerald
The Emerald airport is an important regional airport in CQ because of its accessibility and
connectivity to the local firms. The land size of this airport is approximately 198 hectares and
it has potential extension capability to become an air-transport hub. The longer of two runways
is 1900 meters and annual aircraft movements are more than 4500 per year (Table 4). Some
small-scale cargo planes have operated from this airport to transfer locally grown products to
the capital cities of different states of Australia. Table 4 summarises the basic features of these
three airports and provides a better understanding of the potential of these airports for up-grade
to air-transport hubs.
Table 4: Comparative features of regional airports in CQ
Rockhampton
Emerald

Gladstone

Airport Location

Edge of the city

Edge of the city

Middle of the city

Airport size
(approximate)
Runway numbers

367 hectares

198 hectares

72 hectares

2

2

1

2568 meter

1900 meter

1920 meter

10,002

4540

6148

High

High

Moderate

Limited capacity

Limited capacity

None

565,716

197,476

303,263

Occasionally

No

No

Boeing 747 to 776 and
Airbus A340

Can be upgraded for
Boeing 737

Boeing 737-800 /
Airbus A320

1138

1175

442

Primary Runway length
Aircraft movement
Accessibility
Extension capacity
Passenger movement
annual
International flight
movement
Cargo flight
Aircraft acceptance
Local agricultural
business firm

5.4 Stakeholder’s perception on developing airfreight hub in CQ
The research team organised a stakeholder workshop at CQUniversity to understand
stakeholders’ perceptions about the issues related to exporting perishable commodities of
central Queensland. The 14 participants represented producers, local and state governments,
agricultural peak bodies, agri-food processors and exporters, regional development
representatives and researchers. The project team sought opinion through an open floor joint
discussion on the viability of air transport hubs in CQ for regional agricultural supply chain
development. At the end of the workshop, the project team also asked the stakeholders about
future research issues.
During the workshop, the participants showed interest in knowing more about other high-value
agricultural commodities that might be suitable for exporting the international markets. All
participants agreed that central Queensland has a great road transport system with four national
highways. A regional development expert mentioned that in spite of a fully functional seaport
in Gladstone, local producers opted to send their product to Brisbane because of high shipment
prices and/or delays in the Gladstone port. Participants also agreed that central Queensland
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currently has no strategic infrastructure for air freight transportation and logistics.
One participant stressed that volumes of specific products are the crucial determinants to
developing a air transport business hub for export to Asian markets. Information regarding the
potential international clients is also important to predict the demand and the capacity of central
Queensland to fulfil the demand. In addition, the participants also questioned the regional
readiness in water management (for irrigation), as some other stakeholders considered this as
a major issue of this region for producing perishable commodities. A primary producer added
that the most important component for local producers is water supply through a developed
irrigation system. The potential development of Rockwood weir has been discussed as it would
enhance the water storage level of this region by about 76,000 mega-litres.
One of the development consultants thought that CQ has some advantages on developing a
proper supply chain for perishable commodities to be exported in the Asian market. In his/her
opinion Rockhampton airport has the advantages of potential cargo shipment where this airport
can be upgraded to be a regional air-transport hub. One of the state government officers added
two more advantages i.e., the sustainability of local production and availability of skilled labour
force in the CQ region.
A local government officer emphasised the current level of government support for developing
a perishable commodities business hub in this region, which was supported by several
participants. A horticulture producer agreed with the idea of having proper processing
infrastructure in this region and that there should be some interactions among the local
producers and government bodies both at local and state government levels.
A regional development expert believed that agricultural education (vocational training) and
research are also essential to advance the perishable commodities industry. Local government
should also increase employment opportunities in this sector to involve the skilled workforce.
A horticultural expert thought that market intelligence should be practised with some flexibility
in the dynamics between producers, processors, distributors and exporters.
The project team asked the participants to discuss the immediate and medium or long-term
requirements to promote CQ’s perishable commodities. One local government officer assumed
that the cold storage development is one of the immediate requirements for the perishable
commodities. In terms of long-term requirements, one local government officer thought that
land availability will be a key issue for developing processing to support the perishable
commodity industries. Workshop participants agreed that the local council should engage and
contribute to developing an air-transport hub and cold storage facilities. The participants
acknowledged the insufficiency of the production volumes of CQ’s agricultural commodities
(excluding beef) compared to the international market demand. The development of air
transport hub in this region should be combined with the improvement of enabling
infrastructure. The international market access can be achieved by developing an intermodal
network to export the perishable commodities of central Queensland.

6. DISCUSSION AND CONCLUSION
Central Queensland has a major agricultural sector which is capable of increasing production
to match demand for perishable commodities in some Asian countries. Processing and
transportation are the two of most important forward linkages in the supply chain for exporting
perishable commodities. CQ region has a strong road transportation infrastructure and some
developed processing industries including beef and pineapples. However, this region is lacking
an air transportation hub which is pivotal in exporting perishable commodities.
There are some limitations to CQ developing a consistent supply chain for perishable
commodities. One of the main impediments is the lack of water supply to expand production
close to the Rockhampton airport. Another impediment is the lack of transport options for
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perishable commodities. While there are three regional airports in central Queensland;
however, none of them is operating international cargo flights.
Secondary data analysis and a stakeholder workshop revealed that beef, pineapple, mangos and
lychee have the most potential for export development into targeted Asian markets. The current
study also finds that the Rockhampton airport has the potential to become an air transport hub
While the Emerald airport has the advantage of accessibility to a productive agricultural region,
the existing runway is not suitable for larger cargo flights and the scope for potential expansion
is limited.
The current study recommends several actions for further development of intensive agriculture
in the CQ region. First the production of perishable commodities needs to increase to achieve
the scale required for export volumes; this will require increased access to resources such as
water. Second, there should be gradual development of air transport facilities in parallel with
growth in production and international market access. Relevant stakeholders including
representatives from local and state government need to be engaged in the development of an
air transport hub. Coordination and accumulation of supply between regions to achieve export
scale, together with a network of transport options, may be required in the shorter term until a
fully functional air transportation hub is established in this region.
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