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Foreword 
In today’s global market, rural exporters require “world-best-practice” systems for transporting their 
product from farm gate to port.  Given the often-large distances involved, the cost of this movement 
rivals the international shipping charge.  As the freight and logistics industry changes through 
consolidation and privatisation, it is timely to evaluate the use of technology in the land-based export 
supply chain, to ensure it maximises Australia’s global competitiveness. 

A strong theme that emerged from the “Benchmarking Technology on the Australian Waterfront” 
study undertaken for RIRDC by Access Economics and Maunsell Australia, was that while 
investment in technology at the waterfront had occurred and resulted in improved productivity and 
service levels, there remained scope for further uptake of technology further up the supply chain. 

Investigating the state of play in areas such as internet-based systems, proprietary systems, industry 
structure, uptake and the role of Customs and Quarantine will enable Australia’s rural containerised 
exporters to develop a clearer understanding, where possible, of where they stand relative to 
international benchmarks and best practice and what needs to be done to further enhance Australia’s 
competitive advantage in the global market.  It will also identify which stakeholders are best placed 
to facilitate the achievement of greater productivity through investment in technology. 

This project was funded from RIRDC Core Funds which are provided by the Australian Government. 

Most of our publications are available for viewing, downloading or purchasing online through our 
website: 

 downloads at www.rirdc.gov.au/fullreports/index.html 

 purchases at www.rirdc.gov.au/eshop 

 

 
Tony Byrne 
Acting Managing Director 
Rural Industries Research and Development Corporation 
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The Report at a Glance 

The Rural Industries Research and Development Corporation (RIRDC) sponsored Access 
Economics (AE) and Maunsell Australia (Maunsell) to evaluate the use of technology in 
the land-based containerised agricultural export logistics chain. The report builds on an 
earlier study for RIRDC that evaluated the use of technology on the waterfront. 

Logistics includes activities such as packaging, documentation, communications and 
inventory management, in addition to the transport of goods to the waterfront. 
Technology can: reduce time, costs, and staff to provide services and comply with 
regulations; reduce wastage, inefficiency and error; and provide prompt alerts to allow 
quick rectification of problems. The report explores use of technology in: (i) booking 
systems; (ii) tracking systems; (iii) cold chain systems; (iv) compliance & documentation 
systems; and, (v) ordering & payments systems. 

There are some examples of use of advanced technology. But in many agricultural 
export industries, use of computers, the internet and advanced applications is less 
advanced than in manufacturing or transport. Adopting technology is not the 
highest priority of firms in the logistics chain. Benefits are seen as accruing 
elsewhere. 

It is useful to evaluate regularly the progress of, and impediments to, technology 
adoption in the logistics chain, and to benchmark the Australian use of technology 
against that of our export competitors. 

Many of the technologies are network dependent. Their adoption requires coordination, 
which is easier in consolidated than in fragmented industries. Bodies such as the 
Australian Logistics Council can help highlight issues relating to technology, and 
coordinate the adoption of network dependent technologies within the logistics 
industry. 

Lack of advanced communications infrastructure (such as high speed internet) in 
regional areas can impede uptake of technologies that would benefit the whole of the 
export supply chain. The potential for downstream benefits may justify government 
support for roll-out of regional communications infrastructure. 

Government regulation and the requirements of government agencies are an 
important stimulus to technological innovation and uptake. Governments should 
assess the net benefit of proposed changes prior to their introduction, taking into 
account the impact on risks (e.g. of sabotage or systems failure). There needs to be 
adequate investment in back-up to critical elements of technological systems. 

Technology can assist in complying with the increasingly stringent security and food 
regulations around the world. For example, future European Union (EU) regulations for 
whole of life tracking of foods may substantially increase the adoption of tracking 
technologies. Australian exporters are well placed, relative to competitors in 
developing countries, to meet the increasing security requirements. They will also 
reap other benefits from the technologies such as reduced contamination of goods and 
increased ability to respond to emergencies. 
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Summary 
This detailed snapshot of progress in technology adoption in the land-based containerised agricultural 
export logistics chain was based on data collected from November 2003 to March 2004. 

Logistics Priorities – Chapter 2 
Logistics encompasses a boarder range of activities than merely the transport of goods from farmgate 
to port – it includes activities such as packaging, documentation, inventory management and 
communicating with relevant parties. 

We define logistics to exclude the core functions of primary production, manufacturing and 
marketing, as well as innovation in business systems and market relationships. Our focus is on the 
technological tools that support and link these activities. We recognise that changes in the core 
functions will affect the demand for logistics, in turn impacting on the incentives to adopt 
technology. 

Logistics costs can form a substantial proportion of the overall export price of agricultural goods. In 
order for Australia to maintain its global competitiveness in the agricultural export market, 
particularly with increasing food and security regulations, minimising logistics costs is essential. 

The main priorities of logistics management, identified during consultation with industry, are to 
supply goods promptly, reliably, with no damage, at low cost, through a secure process. 

The use of technology potentially assists in reducing logistics costs, in addition to reducing the risk 
of damage of the goods in transit, and increasing the speed, security and reliability of delivery. 
Technology assists in reducing the resources (time, costs, and staff) required to undertake logistics 
activities and comply with regulations, improving resource management, reducing wastage and 
inefficiencies, ensuring that unforseen circumstances (such as damage to goods or informational 
errors) seldom occur, and informing exporters quickly when they do occur to ensure any problems 
can be quickly rectified. 

Evaluating Technology Adoption – Chapter 3 
The five broad categories of logistics chain technology systems explored are: (i) booking systems; 
(ii) tracking systems; (iii) cold chain systems; (iv) compliance and documentation systems; and, (v) 
ordering and payments systems. 

Although the most advanced technologies can help achieve a high level of quality in one of the 
logistics priorities, as many of the priorities are competing and each customer prefers a different 
combination of achievable qualities of priorities, the most advanced technology does not always 
deliver the best compromise between service and cost. 

Literature and Methodology Review – Chapter 4 
Many of the technologies have existed for some time, though the methods of using these 
technologies in logistics chain systems are increasingly innovative. Previously unpublished data was 
obtained from the ABS and Sensis to provide industry-wide information about the rate of adoption of 
technology. 

Detailed information about how certain technologies are used was obtained through a systematic 
review of the literature, interviews with key stakeholders, and interviews with agricultural exporting 
firms, operators and government agencies. 
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Data on Technology Adoption – Chapter 5 
The use of common technologies by all members of the logistics chain determines the effectiveness 
of many logistics chain technologies. Usage rates of computers and the internet impose upper bounds 
on the usage rates of other, more advanced, logistics chain technologies which depend on these 
components. 

Compared with the Australian average, the use of computers and the internet is lower in the 
agricultural industry, broadly comparable in the transport and storage industry, and appears to be 
slightly higher than the average in the food and beverage manufacturing industry. 

In the transport and storage industry, there is a low use of more advanced technologies such as 
automated links between ordering systems and tracking systems. 

In the food manufacturing industry there is a high level of access to advanced telecommunications 
which indicates that future use of similar advanced technologies, especially those involving real-time 
communication or require a high level of bandwidth and reliability than a basic dial-up connection, is 
possible. 

Technologies Used in the Transport Industry – Chapter 6 
The choice of transport mode by each exporter depends on the extent that the cost and quality of 
service provided by the transport mode matches the priorities of the exporter. Technology can be 
used to improve the efficiency and quality of the service and thus alter the relative advantage of one 
transport mode over another for all or part of the journey. 

The uptake of technology in the trucking industry has been faster than in the rail industry due to 
changes in regulation, faster demand growth, greater competition, a more flexible workforce, and a 
lower average life of hardware. 

Due to a lack of investment in infrastructure in recent decades, future investments may initially focus 
on updating rundown infrastructure rather than implementing the newest technology. There is little 
incentive to invest in many regional branch lines compared with the coal services and interstate 
services. 

Technologies used to reduce transport time and costs, and increase reliability include on-board 
weighing, automated cubing, electronic Control Units (ECUs), in-vehicle navigation systems (such as 
GPS), barcodes and RFID technology. 

Technology is also being used to reduce the impact of regulatory requirements on the efficiency of 
the road transport industry, such as Safe-T-Cams, weigh-in-motion systems, and the Intelligent 
Access Program (IAP). There have also been many significant improvements in road and rail 
hardware. 

Technologies in the Export Logistics Chain – Chapter 7 

Booking Systems 

The ultimate booking system, a “single window”, which allows exporters to lodge information once 
and subsequently the system performs all export related activities (such as transactions concerning 
packing, trucking, shipping line booking, payment, container terminal entry, etc), is yet to be 
developed. However organisations such as Tradegate ECA, 1-Stop (a joint initiative between Patrick 
Stevedores and P&O Ports), and Sydney Port Corporation’s Industry E-Commerce Communications 
System, offer booking systems with a sub-section of the services offered by a “single window”. 
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The introduction of compulsory electronic Pre-Receival Advice forms, to be accessible from 
Tradegate and 1-Stop, and the combination of the two terminal operators’ VBS systems on 1-Stop 
may induce further uptake of the internet and systems such as Tradegate or 1-Stop. 

Tracking Systems 

Container tracking can assist customers by providing real time notification of changes in 
circumstances, thus improving inventory management, invoicing of goods, security, resource 
planning, and reducing the costs incurred in the event of a breach in quality and helping to identify 
where those breaches occurred. 

Examples of tracking technology used in the logistics industry include barcodes, RFID, and GPS. 
However the cost of tracking technologies and a lack of standards across the industry have inhibited 
uptake. 

Cold Chain Systems 

Cold chain systems for monitoring temperature and other environmental conditions are now available 
for on-land tracking of the container. Previously temperature (and other environmental) logs were 
used to ensure compliance with health regulations. However the ability to monitor temperature (and 
other environmental conditions)  throughout the logistics chain and relay the information back to the 
exporter in real-time has many additional benefits, particularly for exporters of chilled products such 
as fruit. Benefits include providing pre-warning of the impending spoilage of the goods, warning the 
exporter of the spoilage of the goods before the customer receives the goods, and transparency for 
insurance claims. By combining temperature (and other environmental) logs with RFID technology, 
Symbol Technologies Australia can provide these capabilities. 

Compliance and Documentation Systems 

In order to reduce the time and resources required by Australian exporters, Customs and AQIS in 
providing and processing the necessary documentation, various IT communication systems have been 
developed and manual reporting has been slowly phased out. The Customs Cargo Management Re-
Engineering (CMR) program, when implemented, aims to integrate these systems into one open IT 
system that can be accessed via the internet and phases manual reporting out almost completely. The 
ExDoc system, used for certification of various agricultural products, is also being expanded to cover 
more products. Both the CMR program and the ExDoc system are likely to have a positive impact on 
the use of the internet. 

Ordering and Payments Systems 

Electronic communication of orders and payments decreases the time to perform repetitive tasks and 
reduces the likelihood of errors. The use of the internet by an increasing number of parties in the 
logistics chain has made the electronic communication of orders and payments increasingly 
widespread and this trend is expected to continue. 

Security Impacts on Technology Adoption – Chapter 8 
Technology has, and will continue to play, an important roll in defraying some of the costs in 
meeting the heightened security requirements. 

There is a need to balance the efficiencies available from greater adoption of technology against the 
risks that communications systems themselves could be subject to security threat. This may imply 
building in redundancy or investing in back-up systems to reduce the risks to the export logistics 
chain. 
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There were few concerns within the industry that the Maritime Transport Security Act 2003 will have 
substantial impact on operations as many of the required security-related technologies have already 
been introduced. The Australian Logistics Council (ALC) at the time of writing was examining the 
introduction of a Dangerous Goods Booking and Monitoring System – which may be a catalyst for 
the development of a “single window”. 

The Container Security Initiative (CSI) and Customs-Trade Partnership Against Terrorism (C-TPAT) 
are expected to have minimal impact on technology in the Australian land-based logistics chain 
because, currently, they only impact on shipping lines. In contrast, the compulsory electronic 
reporting requirements of the 24-Hour Rules implemented by the US, Canada and possibly the EU 
will have a substantial impact on technology use, especially as the terminal operators are 
implementing compulsory PRA to help comply with the new regulations. 

Finally, the US Bioterrorism Act, US Genetically Modified Food Regulations and the EU General 
Food Law are likely to increase the use of tracing technologies. 

Commodity-Specific Issues – Chapter 9 
Traceability in the meat industry is an issue of particular concern due to the threat of disease and 
mandatory labelling systems in some of Australia’s main export markets. Recently the industry has 
responded to this problem with a standardised system allowing for full paddock-to-plate traceability 
through a two-part process: The National Livestock Identification Scheme (NLIS), and Portmark. 

There are few constraints in the use of technology in the cotton industry due to industry consolidation 
and thus the ability to coordinate and internalise the benefits from adopting network dependent 
technologies – for example standardised tracking systems. 

While technology can play a vital role in reducing the resources required to handle the large amount 
of transactions that occurs in the wool industry, there is little coordination among the many players. 
Similarly while improved weighing technologies on farms would reduce the number of bales 
weighing over the limit (thus reducing the time and costs associated with triple dumping) the 
marginal benefit to the exporter is small in such a fragmented industry. However, currently there is 
research by an industry-body into the use of RFID technology to track bales since the use of barcodes 
was hindered by triple dumping. 

The main problems facing the grain industry are the ability of infrastructure to handle heavy 
containers (both of cargo handling equipment and rail lines) and the availability of rail services – 
both of which are largely out of the industry’s control. 

Finally, the major issue facing fruit and vegetables and dairy is temperature control, however a range 
of cold chain systems are well-established to alleviate this problem and consequently reduce the rates 
of spoilage. A recent innovation is to combine basic technology such as data loggers with other 
management and tracking systems (with regular audits), resulting in the development of logistics 
quality assurance standards such as AQL1. 

Global Competitiveness – Chapter 10 
Australia is positioned well in terms of having to comply with the new security regulations due to 
previous regulation and current technology compared with many of our competitors, many of which 
are developing countries. Consequently many of the security initiatives could potentially work to 
Australia’s benefit. 
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Incentives and Constraints to Technology Adoption – Chapter 11 
It is difficult for firms to capture the full benefits from network dependent technologies without 
either a substantial amount of coordination between firms in the industry or vertical integration by 
individual firms throughout the logistics chain. This is especially true in fragmented industries where 
it is harder to bring parties together to agree on common standards and implementation strategies for 
network dependent technology, than it is to develop multiple proprietary systems. 

The Internet has reduced communication costs considerably. This and future reductions in the cost of 
tracking technologies, in particular RFID, will increase the cost-effectiveness of these technologies 
and thus their rate of adoption. 

The limited availability of reliable high speed communications infrastructure in regional areas not 
only constrains technology adoption by regional firms, but also the effectiveness of technology in 
other areas of the logistics chain. 

Regulatory change can increase technology adoption directly through requiring certain technologies 
to be used, such as electronic submission of documentation or electronic seals, or indirectly through 
industry using technology to comply with new requirements at the lowest possible cost. Regulatory 
authorities also need to be mindful of the possible security risks associated with new technologies. 

The ALC has recently endorsed the UAN.ECC standard for barcoding and is adjudicating on the 
implementation of a monitoring regime for Dangerous Goods containers. The activities of bodies 
such as ALC can help address coordination problems such as those noted above. 

Conclusions and Recommendations 
This report follows on from a previous AE-Maunsell report for RIRDC: Benchmarking Technology 
on the Australian Waterfront: Implications for Agricultural Exports, which found considerable recent 
progress in technology adoption and service provision on the waterfront. In the case of the 
containerised export logistics chain, several individual examples were found of advanced technology 
adoption, though the fragmented nature of several rural industries (other than cotton) has resulted in 
an overall slower pace of technology adoption, compared with the situation on the waterfront. 

Exporters and logistics operators listed the key drivers of technology adoption as: 

 compliance with security regulations 

 greater accuracy in information flows and improved management information 

 higher capital utilisation 

 technology becoming more affordable 

 reducing time and operating costs 

 quality control. 

Although firms in the logistics chain are increasingly adopting technology, it is not always their 
highest priority – currently many concerns relate to drought, rail services (getting the product to the 
port), availability and reliability of equipment (particularly reefers), shipping services, and 
increasingly stringent security regulations. There was a general feeling that increased technology in 
the logistics chain would provide productivity benefits – which would mostly accrue to the transport 
companies and other service providers, rather than being passed on to the exporters themselves. 
While direct benefits to exporters are largely unobservable now, more efficient services and lower 
costs will ultimately tend to improve global competitiveness and benefit exporters. For this reason: 

It is useful to evaluate regularly the progress of, and impediments to, technology adoption in the 
logistics chain, and to benchmark the Australian use of technology against that of our export 
competitors. 
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Throughout the logistics chain some technologies, such as computers and the internet, are 
widespread. Although computers and the internet form the basis for many other advanced 
technologies, current usage is still at a fairly basic level. However, there are some examples of 
advanced technology adoption throughout the industry. Identified constraints to technology adoption 
included the cost of investment and the availability of advanced communications infrastructure (such 
as high speed internet) in regional areas. 

The main impediment to technology adoption that was identified is the ability of firms to capture the 
full benefits of investment in technology, particularly as many of the technologies are network 
dependent. Consequently the level of coordination and consolidation within the industry is an 
important determinant of technology adoption.  

Bodies such as the Australian Logistics Council can help highlight issues relating to technology, and 
coordinate the adoption of network dependent technologies within the logistics industry. Lack of 
advanced communications infrastructure (such as high speed internet) in regional areas can impede 
uptake of network dependent technologies that would benefit the whole of the export supply chain. 
The potential for downstream benefits may justify government support for roll-out of regional 
communications infrastructure. 

Other factors prompting technology adoption include mandatory electronic reporting to the 
Australian Customs Service (ACS) and the container terminal operator. This will encourage the 
adoption of basic (or general purpose) technologies, such as the internet, which may in turn prompt 
the adoption of more advanced and customised technologies. However, in mandating and adopting 
technologies, there needs to be awareness that communications infrastructure is also potentially 
subject to sabotage. 

Government regulation and the requirements of government agencies are an important stimulus to 
technological innovation and uptake. Governments should assess the net benefit of proposed changes 
prior to their introduction, taking into account the impact on risks (e.g. of sabotage or systems 
failure). There needs to be adequate investment in back-up to critical elements of technological 
systems. 

Furthermore, exporters are realising that technology can assist in complying with the increasingly 
stringent security and food regulations around the world. For example, future European Union (EU) 
regulations for whole of life tracking of foods, as an extension of the whole of life tracking of meat 
products, may substantially increase the adoption of tracking technologies throughout the logistics 
industry. Consequently exporters will benefit from the additional spill overs from tracking 
technologies such as reduced contamination of goods and increased ability to respond to 
emergencies. There may be wider spin offs if recent increases in the use of general purpose 
technologies (such as computers and the internet), necessary to comply with new security 
requirements make it easier to introduce a range of other applications. 

 

Access Economics and Maunsell Australia 

June 2004 
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1 Introduction  
The Rural Industries Research and Development Corporation (RIRDC) sponsored Access Economics 
(AE) and Maunsell Australia (Maunsell) to evaluate the use of technology in the land-based 
containerised agricultural export logistics chain. The report follows on from the previous report 
“Benchmarking Technology on the Australian Waterfront: Implications for Agricultural Exports” 
published in August 2002, which focused on technology use by ports, container terminals, shipping 
lines, and by road and rail users interfacing with these bodies, and comparing the level of technology 
use with similar organisations overseas. The study showed that, while investment in technology at the 
waterfront had occurred and resulted in improved productivity and service levels, there remained 
scope for further uptake of technology further up the logistics chain. 

In today’s global market, rural exporters also require “world-best-practice” logistics for transporting 
their product from farmgate to port, as well as within the port itself. Given the often-large distances 
involved and packing requirements for export, in some cases the cost of logistics activities rivals the 
international shipping charge. As the freight and logistics industry changes through consolidation and 
privatisation, it is timely to evaluate the use of technology in the land-based export logistics chain, to 
identify current and future bottlenecks and thus ensure Australia’s global competitiveness is 
maximized. 

Some technologies currently used by road and rail transport operators were examined in the previous 
report – particularly those technologies used when interfacing with ports, container terminals, and 
shipping lines. This report examines many other technologies used in the logistics chain, in addition 
to providing an update on the progress in the rate of adoption, and use, of some of the technologies 
that were examined in the previous report. An analysis of the incentives and constraints to the 
adoption of further investment in technology is also undertaken. 

During the research for this report, security and terrorism emerged as a major issue for export 
logistics technology. In particular, regulations that require the maintenance of adequate audit trails 
(including information about the origins of the products and the intermediary handling points) along 
the logistics chain has created a need for more effective documentation that is best provided by 
electronic logistics systems1. RIRDC provided supplementary funding to examine this issue. 

This report focuses on six major agricultural commodities exported in containerised form – meat, 
cotton, wool, grain, fruit and vegetables, and dairy. The state of play represented in this report 
reflects the period during which consultations were undertaken, November 2003 to February 2004. 
Due to the rapidly changing nature of technology this timeframe should be considered while reading 
the report. 

A major element of the research was undertaken during a road trip through the agricultural areas of 
southern Queensland, and northern and central New South Wales, and in discussions with logistics 
providers and stakeholders in Sydney, Brisbane and Melbourne (See Section 13). These discussions 
provided in-depth information about how technology is used in the logistics industry. A Project 
Steering Committee (PSG) was also set up to provide valuable guidance on the direction of the study 
and comment on the final report (Section 14). 

                                                      
1DOTARS (2002) The Freight Logistics Industry  

http://www.dotars.gov.au/transinfra/aftliaa/actionagenda/freight_logistics.htm 



 

 

 2 

2 Logistics Priorities 
Australia is globally competitive in agricultural production and produces a considerable share of the 
world’s agricultural exports (2.93%2) relative to Australia’s production of world output (1.27%3). 
However, logistics costs can have a negative impact on Australia’s global competitiveness in 
agricultural exports, due to the high-volume low-value nature of the exports and the often large 
distances involved in delivering the product from the farmgate to port. The adoption of technology is 
one possible method of improving the efficiency of logistics. Other possibilities, such as labour 
market reform, are not covered in this report. 

In the year 2000, domestic transport and storage costs (a subset of total logistics costs) made up 3.7% 
of the price of fish exports, 3.8% of the price of meat product exports4, 3.2% of the price of food 
product exports, and 5.6% of the price of other agricultural exports5, compared with 1.7% of the 
price of non-farm exports (see Chart 1)6. Road transport made up a majority of the domestic transport 
costs.  

Chart 1: Transport and storage as a proportion of export prices 
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2 World Trade Organisation (2002) World merchandise exports by product, 2002 
3 World Bank (July 2003) Total GDP 2002: World Development Indicators database 
4 Includes dairy. 
5 Includes livestock, grains, cotton, wool, honey, eggs, fresh fruit, fresh vegetables, plants, flowers, skins and raw meat. 
6 Based on the ABS (1997) Input-Output tables and ABS (2000) Supply Use tables. Based on transport margins for exporting 

the good. Prices measured at purchaser prices. The value of exports is highly variable and these percentages should be 
used as an indication only. 
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Of course, the logistics of delivering goods from farmgate to port involves a broader range of 
activities than just transport and storage. The Bureau of Transport and Regional Economics (BTRE) 
defines logistics as: 

the activities required for the movement and handling of goods and materials, from inputs 
through production to consumers and waste disposal. It includes associated reverse flows 
such as product and equipment returns, and recycling. Some of the major activities 
covered by this definition are transport, storage, packaging, procurement, and inventory 
management.7 

Farm output is typically sent to a processing plant (such as a meatworks, dairy factory or cotton gin), 
where various degrees of processing are undertaken prior to export. In some cases, the output of the 
processing plant is transferred to a packing plant for assembly into full container loads prior to 
delivery to the port terminal. If the export load is less than a full container load, consolidation with 
other export loads may also be undertaken. 

Figure 1: The Export Logistics Chain 

 
 

Consequently, logistics involves a substantially larger proportion of national output than the costs of 
transport and storage alone – 9.2% of national output compared with 5.6% of national output in 
2000-01, respectively8. Thus the estimates of the costs of domestic transport and storage as a 
proportion of export prices, as shown in Chart 1, are considered to be a conservative estimate of the 
logistics costs between the farmgate and port as a proportion of export prices. Rather it is more 
probable that total logistics costs as a proportion of export prices in 2000 are around 7.0% for fish 
exports, 5.2% for meat product exports, 8.5% for food product exports, and 11.7% for other 
agricultural exports, compared with 3.8% for non-farm exports (see Chart 2)9. Once again, road 
transport made up a majority of the domestic transport costs. 

                                                      
7 BTRE (October 2001) Logistics in Australia: A preliminary Analysis, Working Paper 49. 
8 Transport and storage industry estimate is based on the ABS national accounts while the logistics industry estimate is based 

on calculations by BTRE. The BTRE estimate was considered to be conservative as calculations did not include in-house 
activities. 

Ibid 
9 Based on the ABS (1997) Input-Output tables and ABS (2000) Supply Use tables. Includes all of the transport margins for 

exporting the good. Also includes some non-margin services (such as customs, road freight forwarding, stevedoring and 
port handling services etc) by assuming that the same proportion of the relevant margin transport service that is used in 
exporting the agricultural good also applies to the non-margin transport service. Prices measured at purchaser prices. The 
value of exports is highly variable and these proportions should be used as an indication only. 
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Chart 2: Logistics Costs as a Proportion of Export Prices 
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Inefficient practices at one point in the export logistics chain, particularly at the beginning, can cause 
production bottlenecks, delay the delivery of goods to overseas customer and increase the overall 
cost of supplying goods to overseas customers. Thus by eliminating inefficient practices, the 
competitiveness of Australian exporters can be increased. 

In addition to the movement of goods, inefficient practices in transferring the ownership or 
management of goods or transferring information about the goods can also create bottlenecks and 
delay the delivery of goods to the overseas customer (see Box 1 for a simplified list of the 
documentation and information flows in the farm to port logistics chain). 

The Freight Transport Logistics Industry Action Agenda defines logistics management as10: 

The science of balancing the storage (stocks) and movement (flows) of inputs and outputs 
to meet demand, and minimise total cost while delivering increased efficiencies. 

In adopting this definition, we are defining logistics to exclude the core functions of primary 
production, manufacturing and marketing, as well as innovation in business systems and market 
relationships. Our focus is on the technological tools that support and link these activities. We 
recognise that changes in the core functions will affect the demand for logistics, in turn impacting on 
the incentives to adopt technology. 

The main priorities of logistics management, identified during consultation with industry, are to 
supply goods promptly, reliably, with no damage, at low cost, through a secure process. 

Typically promptly supplying goods involves adopting faster modes of transport, reducing the time 
required for the inter-modal transfer of goods or warehousing goods close to the customer. However 
customers are not only concerned about the average travel time to supply goods (“time-sensitive”) 
but also the reliability – or standard deviation – of the average travel time (“time-definite”), as it 
assists customers to plan ahead and allocate resources more efficiently. Consequently supplying 
goods reliably involves standardising logistics processes, accurately calculating the time to deliver 
goods to the customer, and having back-up strategies in the event of unforeseeable circumstances. 

                                                      
10 Industry Steering Committee of the Freight Transport Logistics Industry Action Agenda (May 2002) Freight Logistics in 

Australia: An Agenda for Action, page 5. 
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In addition to avoiding the breakage of goods while in transport, not damaging goods also involves 
avoiding spoilage of perishable goods or contamination of goods through mixing with other goods. 
Achieving low cost in the logistics industry, other than choosing the cheapest method of 
transportation or storage, also involves reducing wastage and making use of economies of scale. A 
secure logistics chain involves using methods of protection against theft or terrorism. 

Often these priorities are competing (such as low cost versus secure process; or no damage versus 
prompt delivery) and consequently logistics management largely involves balancing these priorities 
according to the customer’s logistical requirements. 

Technology adoption throughout the logistics chain can help achieve one or many of these priorities. 
For example, GPS technology can be used to track goods while in transport, thus increasing security 
in the logistics chain, or GPS can also be used by drivers to map the most efficient route to the 
destination, thus minimising vehicle running costs and ensuring that the goods arrive on time. 

As well as examining the level of technology adoption throughout the export logistics chain, the 
report also examines how these technologies are used to achieve the main priorities of logistics 
management. 

LOGISTICS SUMMARY 

The cost of logistics is a significant overhead which can impact on Australia’s global 
competitiveness in agricultural exports. 

Logistics of delivering goods from farmgate to port involves a broader range of activities 
than just transport and storage – such as packaging, procurement, and inventory 
management. 

Inefficient practices at one point can impact the efficiency of the rest of the export 
logistics chain. 

The main priorities of logistics management, identified during consultation with industry, 
are to supply goods promptly, reliably, with no damage, at low cost, through a secure 
process. 

Technology adoption throughout the logistics chain can help achieve one or many of 
these priorities. 
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Box 1: Documentation and Information Flows in the Logistics Chain 

The farmer or processing plant arranges transport of the product to the processing plant. 
Generally, the raw product is sold to the exporter at this point and the farmer has limited 
involvement in the remainder of the export chain. 

The exporter (often the processing plant or packing plant company) arranges the sale to a 
foreign buyer. 

Letters of Credit and payment terms are arranged between the seller and buyer’s banks. 

The exporter makes a booking request with a shipping line, supplying information that is 
eventually made up into a Bill of Lading (quantity, vessel, voyage, notify party, 
commodity). 

The shipping line returns a booking confirmation to the exporter. An Export Receival 
Advice (ERA) or Pre-Recieval Advice (PRA) is completed by the exporter and submitted 
to the terminal operator at the export port. 

The shipping line sends a request for release of an empty container to the container park. 

The exporter arranges transport for the empty container. 

The exporter requests an Export Clearance Number (ECN) from Customs (soon to be a 
Customs Authority Number (CAN)) and arranges for any certificates required from 
AQIS. 

The exporter arranges the packing of the container and transport to the port. 

The transport operator arranges a Vehicle Booking System (VBS) slot at the port 
terminal. 

Upon delivery of the container, the shipping line issues the Bill of Lading. 

The exporter may be able to monitor the location of the container throughout the loading 
process, and the location of the vessel en route, using internet-based systems. 

The importer is notified of the arrival of the freight, and payment is made. 
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3 Evaluating Technology Adoption 
This report aims to provide meaningful comparisons across sectors of the logistics chain 

in a way that provides insight into the reasons for performance differences and lays the 
foundations for performance improvement.11 

As previously discussed, the most important priorities of logistics management are to supply goods 
promptly, reliably, with no damage, at low cost, through a secure process. However, often some of 
these priorities are competing and, as maximising the quality of each of these priorities throughout 
the logistics chain is difficult to attain, each customer prefers a different combination of achievable 
qualities of priorities. Depending on the priorities and complexity of the export logistics chain for 
each commodity, the most technologically advanced process does not always deliver the best 
compromise between service quality and cost. 

Typically, measures of the performance of the logistics chain include the degree of utilisation of each 
transport mode (vehicle loading, empty running, time utilisation, and rate of deviation from schedule) 
and the proportion of logistics costs in total revenue. Other measures of logistics quality are also 
often used, such as the average time to transport goods, the rate and amount of damage to goods or 
people, the rate of theft or lost orders, the rate of error in orders, and the level of flexibility in the 
system (for example, the average time taken to fulfil special orders)12. 

However, this report aims to evaluate the use of technology in the logistics chain, rather than the 
performance of the logistics chain as a whole, and thus it is more appropriate to examine the level of 
technology adoption and the effectiveness of the technology in achieving the main priorities. 

This report identifies five logistics chain systems where technology is used in varying degrees 
(booking systems, tracking systems, cold chain systems, compliance and documentation systems, 
ordering and payments systems) and identifies the individual levels of technology use in each system, 
ranging from labour intensive to technologically advanced processes. 

When examining each of the systems in detail throughout the report, the current use of technology in 
the export logistics chain in measured in relation to the scales in the tables below. 

                                                      
11 OECD (2002) Benchmarking Intermodal Freight Transport, page 16. 
12 Ibid, page 25, 30 and 34. 
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Table 1: Technology in Booking Systems 
1 Manual booking in person, by mail or courier. 
2 Booking by phone or fax 
3 Online booking system 
4 Automatic booking 
5 Dynamic booking through tracking system 

Table 2: Technology in Tracking Systems 
1 Manual recording in or out of inventory 
2 Scanning barcodes or RFID to record in or out of inventory 
3 Links between scanning barcodes or RFID in or out of inventory and ERP 
4 Links between scanning barcodes or RFID in or out of inventory and customers or suppliers 
5 Links between scanning barcodes or RFID throughout production process and ERP 
6 Links between scanning barcodes or RFID throughout production process and customers  

or suppliers 
7 Links between scanning barcodes or RFID at multiple points along logistics chain and  

ERP 
8 Links between scanning barcodes or RFID at multiple points along logistics chain and 

customers or suppliers 
9 Auditing and quality management 
10 Constant tracking of goods via GPS 

Table 3: Technology in Cold Chain Systems 
1 Basic manual checks 
2 Manual logging 
3 Data loggers 
4 Automatic feedback from data loggers to refrigeration unit 
5 Auditing and quality management 
6 Combining data loggers with tracking systems 

Table 4: Technology in Documentation and Compliance Systems 
1 Manual submission and receival of documents in person or by mail or courier 
2 Online submission of documents, manual receival of documents 
3 Online submission and recieval of documents 
4 Automatic submission and recieval of documents to all parties in the transaction 

Table 5: Ordering and Payments Systems 
1 Manual ordering and payments in person or by mail or courier 
2 Ordering and payments by phone or fax 
3 Online ordering and payments system – Email 
4 Online ordering and payments system – Webform 
5 Online ordering and payments system – EDI (proprietary) 
6 Online ordering and payments system – XML (open) 
7 Automatic, open ordering and payments system 
 

More 
Advanced 

More 
Advanced 

More 
Advanced 

More 
Advanced 

More 
Advanced 
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EVALUATING TECHNOLOGY ADOPTION SUMMARY 

The five broad categories of logistics chain technology systems explored are booking 
systems, tracking systems, cold chain systems, compliance and documentation systems, 
and ordering and payments systems. 

Although the most advanced technology can help achieve a high level of quality in one of 
the logistics priorities, as many of the priorities are competing and each customer prefers 
a different combination of achievable qualities of priorities, the most advanced 
technology does not always deliver the best compromise between service and cost. 
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4 Literature and Methodology Review 
Some technologies have existed for some time, such as barcodes, data loggers and EDI, though the 
recent integration of these technologies into logistics chain management systems and the increasing 
usage rates of these technologies has had a significant impact on productivity of the logistics chain 
and subsequently the competitiveness of Australian exports in recent years, even though the 
technologies themselves are not new. Due to the fast changing nature of available technology, the 
rate of uptake and developments in the method of usage of such technologies in logistics systems, a 
literature review of the current use of technology in the Australian logistics chain is particularly 
difficult as a majority of research, particularly academic research, is out-of-date by the time of 
publication. 

Major reports in recent years concerning technology use in the export logistics chain include 
“Warehouse to Wharf” by the House of Representatives Standing Committee on Transport, 
Communications and Infrastructure in 1992, “Trucks Online: National Road Transport Scoping 
Study” by the National Office of the Information Economy (NOIE) in 2000, and “The Impacts of e-
business on the Transport System” funded by the National Transport Secretariat in 2001. 

The “Warehouse to Wharf” inquiry in 1992 focused on the efficiency of unloading goods from trucks 
or trains (mainly trucks) and transferring the goods into the container depot or terminal. The inquiry 
received 87 submissions and held 14 public hearings; however it is likely that only the “noisiest” 
participants were heard. The inquiry did not undertake a census or a survey of a representative 
selection of the industry to truly examine the entire situation. The only technology the report 
examined was EDI. The report concluded that the low level of usage of EDI at the time (in 1992) was 
due to: 

 confusion of the direction of EDI development (due to multiple coordinating bodies and 
messaging standards) 

 a lack of compatibility between systems (multiple software products and connections must be 
run simultaneously) 

 high installation costs 

 an absence of commercial incentive for traders to use EDI (in other words, the costs are 
somewhat higher than the perceived benefits). 

With the recent rise in the usage of the internet as a form of communication between businesses 
throughout the industry, these findings about the low level of usage of EDI have been made relatively 
redundant (see section 11.3). 

In 2000, NOIE conducted a survey of 250 road transport operators in NSW, Victoria and SA and 
conducted semi-structured interviews of some of the major organisations in the road transport 
industry. The results were published in “Trucks Online: National Road Transport Scoping Study”. 
The survey provided an overview of the rate of usage of technology in the industry as a whole and 
identified some of the impediments to technology use in the industry – however usage rates are likely 
to have grown since 2000 and many of the impediments to technology use, such as knowledge about 
the technology, may have since been overcome by some firms. The interviews provided in depth 
information on how the technologies were incorporated into business systems and about the extent of 
the impediments to technology use. The survey explicitly investigated the rate of usage of: 

 the internet 

 computers 

 mobile and satellite communications 
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 onboard weighing 

 GPS (vehicle tracking and in-vehicle navigation) 

 barcoding and RFID13. 

Some survey participants also identified using other, more advanced, technologies such as engine 
monitoring and management systems, driver fatigue management systems, digital imaging of 
documents, and automated cubing (to calculate the dimensions of freight). 

The interview process identified the following impediments to the uptake of technology14: 

 A perceived lack of demand by customers or suppliers – however NOIE found that customers 
were quite willing to use e-business, whereas suppliers were generally not as willing, and that 
this perceived lack of demand mainly stemmed from a lack of discussion between transport 
operators and their customers. 

 A lack of knowledge about the technologies, a need for training to implement and use the 
technologies, and a lack of time to research, implement and maintain the systems. 

 The extensive use of proprietary systems – exacerbated by the view by many firms that 
“proprietary systems help to maintain a competitive advantage and lock in customers”. 

 Problems with communications infrastructure – including reliability, speed, cost, and the level 
of mobile phone coverage in rural and remote areas. 

 Difficulties in determining the benefits of the technologies – exacerbated by the lack of 
knowledge about, and experience with, the technologies. 

 The high cost of implementing the technology – including capital outlay, training staff, 
negotiation with customers, and maintenance. 

 Slow uptake by the trading community – as many of the technologies are network dependent 
(see section 11.1). 

 Divisions and diversity within the industry, which makes developing industry-wide standards 
and coordinating initiatives difficult. 

The report also identified that there was need for backloading systems – systems that link transport 
operators that require loads (both “return” and “onward” loads) and freight forwarders looking for 
transport for their goods. 

In 2001 the National Transport Secretariat funded a research team from CSIRO and Queensland 
University of Technology to produce nine working papers on “The Impacts of e-business on the 
Transport System” – in particular examining whether e-business will increase or decrease transport 
demand in the future. The report mainly reviewed literature that focused on the impact of e-
commerce (transactions via the internet, especially business to consumer transactions) on the demand 
for transport, and briefly discussed the impact of other forms of e-business (such as barcoding or 
ITS). The report examined future impacts on the demand for passenger transport as well as the 
demand for freight transport, and looked at all forms of transport – road, air, rail and sea. 

                                                      
13 Referred to in the report as “chip-reading/transponders”. 
14 NOIE (1999) Trucks Online: The National Road Transport Scoping Study, page 10, 12-13 and 38 
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To complement the literature review, key stakeholders in various industries participated in semi-
structured interviews, which examined the participant’s views on the future of e-business and its 
impact on transport demand. In terms of the supply of freight transport, interviewees generally agreed 
that industry structure would change – freight would travel through fewer intermediaries, thus 
resulting in more freight travelling through larger firms or more alliances between transport operators 
so that freight can be better consolidated, and modes of transport better utilised and co-ordinated. 
Interviewees also believed that transport operators would increase the use of tracking applications, 
intelligent transport systems, and XML. In terms of the demand for freight transport, interviewees 
believed that the use of online procurement would increase, resulting in lower business costs, more 
competition within the transport industry and increased value-adding by transport operators trying to 
differentiate their services, and provide transport operators with greater market access further afield. 
It was also believed that customer expectations about the quality of transport activities would 
increase. 

Sources of information providing a broader, up-to-date snapshot of current use of technology in the 
logistics industry are available through surveys undertaken by the ABS and Sensis: 

 The ABS publications “Business use of information technology” and “Use of Information 
Technology on Farms” are produced annually and enable inter-temporal comparisons of the 
usage rates of particular technologies. However, these publications mainly focus on the use of 
computers and the internet, and consequently do not provide many insights about the use of 
other technologies such as mobile phones, barcodes, or EDI. 

 The Sensis publication “E-business report – the online experiences of small and medium 
enterprises” is a sub-publication to the annual “Yellow Pages Business Index”. While the 
publication only focuses on technology use by SMEs, the publication explores the use of 
technologies other than computers and the internet in greater detail than the ABS publications. 

This report aims to draw together the results, many unpublished, of these surveys in order to provide 
a broad overview of the level of technology use throughout the agricultural export logistics chain. 

This report then aims to explore in detail the use of certain technologies that are considered to be 
particularly significant to the agricultural export logistics chain through: 

 a systematic review of the literature produced by academics, government organisations, and 
industry bodies – including consulting generalised logistics and supply chain management 
textbooks, transport literature databases, specialised journals on transport, logistics and 
agriculture,15 various Australian and International newspapers and magazines, and the websites 
of various relevant private and governmental organisations.16 

 interviews with key stakeholders in the industry and agricultural exporting firms that use the 
technologies – such as private firms and representative bodies in the grain, wool, cotton, meat, 
fruit and vegetable, and dairy export industries, transport operators in the road, rail and sea 
transport industries, various technology suppliers, and government and industry bodies such as 
the Australian Customs Service, Victoria and Queensland Sea Freight Councils, NSW RTA, 
Customs Brokers and Forwarders Council of Australia, NOIE and AQIS. 

                                                      
15 Such as the Handbook of Logistics and Supply-Chain Management by Breqer, Button and Hensher; the Australian 

Transport Index; a database of working papers by the Institute of Transport Studies by the University of Sydney; the 
ARRB database; the Transportation Research Record; the Transportation Research Part E: Logistics and Transportation 
Review; the Supply Chain Management; the American Agricultural Economics Association; and the Australian Journal 
of Experimental Agriculture. 

16 Such as NOIE, AusTrade, Australian Logistics Council, Australian Industry Group, AQIS, EAN Australia, Lloyds List, 
Australian Customs Service, US Customs, and the OECD). 
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In the end, the research was directed by a steering committee and quality control techniques, such as 
stakeholder and peer review, was used to ensure that the final report was of a high standard. 

LITERATURE AND METHODOLOGY REVIEW SUMMARY 

Many of the technologies have existed for some time, though the methods of using these 
technologies in logistics chain systems are increasingly innovative. 

Previously unpublished data was obtained from the ABS and Sensis to provide industry-
wide information about the rate of adoption of technology. 

Detailed information about how certain technologies are used was obtained through a 
systematic review of the literature, interviews with key stakeholders, and interviews with 
agricultural exporting firms, operators and government agencies. 
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5   Data on Technology Adoption 
There are some difficulties in extrapolating from individual case studies on the use of technology by 
individual companies to arrive at an industry-wide view on technology adoption. Unlike the highly 
concentrated container terminal sector investigated in our previous report on waterfront technology, 
and notwithstanding the significant industry consolidation which has occurred over the past five 
years, the export logistics chain is still made up of literally thousands of companies. Industry-wide 
statistics on the adoption of many technologies, other than access to computers and the internet, are 
not readily available. However, by combining a range of surveys undertaken by different 
organisations, including data obtained (not previously published), a snapshot of the current level of 
technology in the logistics chain can be extracted. This section also identifies some gaps in the data 
and further research in these areas which might prove invaluable in determining where the adoption 
of technology is lagging. 

In 1997-98 directly exporting businesses were using computers and the internet considerably more 
than the Australian average, 93% and 69%17 compared with 63% and 29%, respectively. Since 1997-
98 to 2002-03 the use of computers and the internet by all Australian businesses increased to 83% 
and 71%, respectively18. Similar data on the use of computers and the internet by exporters was not 
available in 200319. 

However, for the most effective use of many logistics chain technologies, access to computers and 
the internet by all links in the logistics chain, as well as directly exporting businesses, is important in 
determining the competitiveness of Australian exports. 

5.1 Agriculture 
Usage rates of computers and the internet provide upper bounds on the usage rates of other, more 
advanced logistics chain technologies that require computers and the internet as basic components of 
the systems. Overall the use of computers and the internet in agriculture is lower than the Australian 
average; however the rates of usage are highly dependent on the specific agricultural industry, the 
state or territory of the farm, and the estimated value of agricultural operations (EVAO). 

The latest data from the ABS shows that of all farms 62% and 48% have access to a computer and 
the internet, respectively, compared with 84% and 72% of all Australian businesses (excluding 
agriculture) during 2002. Growth from 1998 to 2002 in access to computers by farms has been faster 
compared with that by Australian businesses, though growth in access to the internet has been slower 
(see Table 6 and Table 7). 

                                                      
17 ABS 8154.0 A portrait of Australian Exporters 1997-98 
18 ABS 8129.0 Business Use of IT 2002-03 
19  If same proportional distance from 100 percent coverage (54 percent and 59 percent, respectively) was applied to the 

1997-98 usage rates by directly exporting businesses, then around 97 percent and 87 percent of directly exporting 
businesses were using computers and the internet in 2002-03, respectively. 



 

 

 15 

Table 6: Computer Access by Farms, by State or Territory 

Mar-98 Mar-99 Jun-00 Jun-01 Jun-02 Growth per annum
New South Wales 40 49 53 - 59 4.75 % points
Victoria 37 49 58 - 60 5.75 % points
Queensland 37 45 58 - 59 5.50 % points
South Australia 43 53 64 - 69 6.50 % points
Western Australia 49 59 68 - 70 5.25 % points
Tasmania 36 49 57 - 57 5.25 % points
Northern Territory 52 65 71 - 62 2.50 % points
Australian Capital Territory 55 64 70 - 65 2.50 % points
Australia 40 49 58 - 62 5.50 % points
All Industries 63 - 76 84 84 5.25 % points
Source: ABS 8150.0 Use of Information Technology on Farms 2002, and
ABS 8129.0 Business Use of Information Technology

Access To A Computer (%)

 

Table 7: Internet Access by Farms, by State or Territory 

Mar-98 Mar-99 Jun-00 Jun-01 Jun-02 Growth per annum
New South Wales 12 19 31 - 47 8.75 % points
Victoria 10 17 33 - 47 9.25 % points
Queensland 10 16 32 - 45 8.75 % points
South Australia 12 19 40 - 57 11.25 % points
Western Australia 10 18 40 - 57 11.75 % points
Tasmania 12 22 35 - 44 8.00 % points
Northern Territory 22 31 49 - 52 7.50 % points
Australian Capital Territory 20 26 42 - 56 9.00 % points
Australia 11 18 34 - 48 9.25 % points
All Industries 29 - 56 69 72 10.75 % points
Source: ABS 8150.0 Use of Information Technology on Farms 2002, and
ABS 8129.0 Business Use of Information Technology

Access To The Internet (%)

 
Usage of computers and the internet for business operations is also highly dependent on the 
agricultural commodity grown. For example, beef cattle farms have the lowest rates of usage of 
computers and the internet for business operations while cotton farms have the highest rates of usage 
(see Table 8). 
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Table 8: Computer and Internet Access, by agricultural industry in 2002 

Industry
Access to Computer 

(%)
Access to Internet  

(%)

Use of Computer for 
Business Operations 

(%)

Use of Internet for 
Business Operations 

(%)
Horticulture and fruit growing
Plant nurseries 74 66 69 61
Cut flower and flower seed growing 72 62 64 56
Vegetable growing 61 46 49 38
Grape growing 69 61 59 54
Apple and pear growing 62 50 57 50
Stone fruit growing 57 46 47 41
Kiwi fruit growing 92 ^ 73 ^ 73 ^ 73
Fruit growing n.e.c. 66 53 56 48
Total 66 55 57 49

Grain, sheep and beef cattle farming
Grain growing 73 61 67 58
Grain-sheep and grain-beef cattle farming 69 54 61 51
Sheep-beef battle farming 61 44 52 40
Sheep farming 58 44 50 40
Beef cattle farming 47 35 38 30
Total 59 45 51 41

Dairy cattle farming
Total 69 51 56 41

Poultry farming
Poultry farming (meat) 74 58 63 55
Poultry farming (eggs) ^ 65 ^ 55 46 40
Total 70 57 57 50

Other livestock farming
Pig farming 67 57 60 51
Horse farming 60 51 50 43
Deer farming ^ 81 ^ 56 ^ 60 * 42
Livestock farming n.e.c. 68 64 55 52
Total 64 55 54 47

Other crop growing
Sugar cane growing 64 50 57 45
Cotton growing 91 87 90 87
Crop and plant growing n.e.c. 63 53 56 48
Total 66 54 60 49

Other
Total 67 56 60 50

Total 62 48 53 43
Source: ABS 8150.0 Use of Information Technology on Farms 2002
^ Estimate has a relative standard error of 10% to less than 25% and should be used with caution
* Estimate has a relative standard error of 25% to 50% and should be used with caution  
Usage of computers and the internet is also highly dependent on the estimated value of agricultural 
operations (EVAO) – the higher the EVAO the higher the rate of access to, and usage of, computers 
and the internet (see Table 9). This trend is similar to the relationship between access to computers 
and the internet and business income for all Australian businesses (excluding agriculture). 

Table 9: Computer and Internet Access by Farms, by EVAO in 2002 

Estimated Value of Agricultural 
Operations

Access to Computer 
(%)

Access to Internet  
(%)

Use of Computer for 
Business Operations 

(%)

Use of Internet for 
Business Operations 

(%)
Less than $50,000 47 34 37 29
$50,000–$149,999 59 44 49 39
$150,000–$249,999 70 54 60 50
$250,000–$499,999 79 65 70 59
$500,000–$999,000 83 74 78 70
$1m or more 83 76 80 75
Total 62 48 53 43
Source: ABS 8150.0 Use of Information Technology on Farms 2002  
The ABS also provides data on how computers and the internet are used for business operations (See 
Table 10), however the types of technologies explored are very low-tech. 
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Overall there is substantial evidence that farms are using computers and the internet to reduce inputs 
(such as reducing accountancy fees by using computers to manage farm finances) and reduce labour 
(by replacing manual processes for data entry and storage). However, these uses only slightly 
increase efficiently as they are new ways of carrying out the same functions as previously 
undertaken. Similarly, using the internet for email and accessing weather forecasts, market 
information, and the price of goods and services is a more convenient way of accessing information 
that was already widely available. Consequently the productivity benefits from these uses are modest 
compared with other more innovative uses of computers and the internet such as better retrieval and 
evaluation of data for management purposes, improved quality assurance, improved logistics chain 
management, and better links to technical information, agricultural suppliers, and customers or 
consumers20. 

The low level of internet use for activities such as purchasing or ordering goods or services indicates 
that more advanced systems identified in section 3 are not widespread. 

However, Rolfe, Gregor and Menzies (2003) found evidence that Australian primary producers, who 
perceive a high value in computer usage, are moving away from cost minimisation techniques and 
towards improved management and production techniques21. Part of the new uses of IT in the 
agricultural sector would naturally include improved logistics chain management. 

Table 10: Farm Use of Computers and the Internet as Part of Business Operations 

% of farms with % of farms with
access to a computer access to the internet % of all farms

Internet only
Email 60 76 37
Obtain weather information 50 64 31
Availability or cost of goods or services 41 52 25
Obtain market information 37 47 23
Accessed government websites 32 41 20
Paid bills via the Internet 31 39 19
Purchase or ordered goods or services 16 21 10
Computer only
Manage farm finances 65 83 40
Other computer or Internet activities
Other 15 19 9
Source: ABS 8150.0 Use of Information Technology on Farms 2002  
Data not currently collected which could be of value includes: 

 whether the farm received orders or payments for goods over the internet 

 how the farm received orders for goods over the internet (website, email, suppliers or customers 
business systems, or own business systems) 

 what kind of goods or services were purchased (such as agricultural inputs like fertiliser or 
transport services) 

 whether banking or financial services were accessed 

 whether the farm used computers for inventory management 

 whether the farm used other technologies such as GPS, PDAs, barcodes or RFID in the 
management of the farm. 

                                                      
20 Rolfe, J., Gregor, S., and D. Menzies (2003) “Reasons why farmers in Australia adopt the Internet” in Electronic 

Commerce Research and Applications, Number 2, page 30. 
21 Ibid, page 40. 
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Data on what type of connection to the internet the farm used – dial-up via modem, ISDN, DSL, 
ADSL, cable modem, frame relay, satellite or a wireless connection – may also be of value as access 
to infrastructure that supports advanced forms of telecommunications, particularly in rural areas, is a 
strong determinant of what internet and computer activities may be undertaken. 

5.2 Food and Beverage Manufacturing 
Currently there are no reliable industry-wide data available on the use of computers and the internet 
by the food and beverage manufacturing industry. However, a study by the Australian Industry 
Group (AiG) found that 67% of businesses in the food and beverage industry had a connection to the 
internet using “advanced telecommunications” (such as ISDN, DSL, ADSL, cable modem, frame 
relay, satellite or other) of which 71% had “second generation broadband technology (excludes 
ISDN), compared with an average of 58% and 38% of all businesses in the manufacturing industry, 
respectively22. 

The high level of usage of “advanced telecommunications” is encouraging as many of the medium to 
advanced systems identified in section 3, especially those involving real-time communication, require 
a higher level of bandwidth and reliability than a basic dial-up connection. 

On the basis of these figures in comparison to all businesses in the manufacturing industry, where 
84% had access to a computer and 73% of which had access to the internet in 2002-0323 (broadly 
comparable to the Australian average), access to a computer and the internet in the food and beverage 
manufacturing industry appears to be slightly higher than the Australian average. 

                                                      
22 Australian Industry Group (October 2003) Towards the next generation of broadband technology: A survey of Australian 

Industry on the use of advanced telecommunications, page 11 and 13. 
23 ABS 8129.0 Business use of Information Technology, 2002-03. 
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In 2000 the use of the internet by food exporters was relatively basic with around 45% of businesses 
participating in some form of electronic commerce and around 25% of businesses using the internet 
for more advanced systems such as electronic ordering, inventory and asset management (see Chart 
3). In 2000 the use of the internet for these activities by food exporters is higher than the rate of 
usage in the agricultural industry in 2002-03, some years later. Moreover, the rate of usage by food 
exporters is likely to have increased since 2000. 

Chart 3: Use of the Internet by Food Exporters 
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However, there is little evidence that the more advanced logistics systems in the food manufacturing 
industry are being implemented at any great speed. Of the food manufacturing firms interviewed in 
the BIS Shrapnel survey only 7% indicated that they were involved in transport related R&D over the 
past 2 years, of which only 6% related to a new automation process, or new equipment, technology 
or machinery, or a new process or technique. In comparison, R&D in new packaging technology was 
quite abundant (41%) (see Chart 4). 
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Chart 4: Types of R&D Programs Implemented in the Past 1-2 Years 
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5.3 Transport and Storage 
Access to a computer and the internet in the transport and storage industry is broadly comparable to 
the Australian average – the latest data from the ABS shows that 82% and 67% of businesses in the 
transport and storage industry have access to a computer and the internet, respectively, compared 
with 83% and 71% of all Australian businesses (excluding agriculture) during 2002-03. However, 
growth from 1997-98 to 2002-03 in access to computers and the internet, 5.6 and 9.4 percentage 
points per annum, respectively, has been slightly higher than the Australian business average, 4.0 and 
8.4 percentage points per annum, respectively, possibly indicating a recent catch up in technology 
use by the transport and storage industry has occurred. As noted above, the adoption rates of 
computers and the internet provide an upper bound to the adoption rates of other, more advanced 
logistics chain technologies that require computers and the internet as basic component of the 
systems. 

Table 11: Computer and Internet Access in the Transport and Storage Industry 
1997-98 1998-99 1999-00 2000-01 2001-02 2002-03 Growth per annum

Access to a computer (%) 54 - 64 76 81 82 5.6 % points
Access to the internet (%) 20 - 46 60 66 67 9.4 % points
Access to a computer (%) 63 - 76 84 84 83 4.0 % points
Access to the internet (%) 29 - 56 69 72 71 8.4 % points

Source: ABS 8129.0 Business Use of Information Technology

Transport and Storage 
Industry
Australian Business 
Average

 
E-commerce use in the transport and storage industry is slightly lower than the Australian business 
average. The latest data from the ABS shows that 23% and 12% of businesses in the transport and 
storage industry place orders via the internet and receive orders via the internet, respectively, 
compared with 28% and 13% of all Australian businesses (excluding agriculture) during 2002-03. 
Growth from 2000-01 to 2002-03 in the proportion of transport and storage businesses that place 
orders via the internet was higher than the Australian business average (4.0 compared with 1.6 
percentage points per annum, respectively), though growth in the proportion of transport and storage 
businesses that receive orders via the internet has been lower than the Australian average (0.5 
compared with 0.8 percentage points per annum) (see Table 12). 



 

 

 21 

Table 12: E-commerce in the Transport and Storage Industry 

2000-01 2001-02 2002-03 Growth per annum
Placed orders via the internet (%) 15 22 23 4.0 % points
Received orders via the internet (%) 11 11 ^ 12 0.5 % points
Placed orders via the internet (%) 20 25 28 1.6 % points
Received orders via the internet (%) 9 6 13 0.8 % points

Source: ABS 8129.0 Business Use of Information Technology
^ Estimate has a relative standard error of 10% to less than 25% and should be used with caution

Transport and 
Storage Industry
Australian 
Business Average

 
The low usage of the internet for these purposes, particularly receiving orders over the internet, 
indicates that only relatively low-tech ordering and purchasing systems are currently in widespread 
use in the transport and storage industry. Furthermore, this is not increasing at pace. This is further 
emphasised in Table 13 which indicates that most orders received by firms in the transport and 
storage industries are through a website or email rather than through automated links between 
systems. However this trend largely reflects the Australian average, possibly because the benefit from 
using these communication systems largely depends on the use of similar systems by other parties 
(see section 11.1). 

Table 13: Method of Receiving Orders and Supporting Business Systems 
Transport and 

storage         
(%)

All industries  
(%)

Method of receiving orders via Internet or web
   Received orders through web site with online ordering ^ 31 14
   Received orders through web site with an email facility ^ 44 40
   Received orders through email not linked to web site 71 68
   Received orders through other means ** 3 * 1

Automated links between systems used to receive orders and other business 
    Suppliers' business systems ** 6 ^ 5
    Customers' business systems ** 3 ^ 4
    Own business systems for reordering replacement supplies ** 1 ^ 3
    Own business systems for invoicing and payment ** 5 ^ 6
    Own business systems for production or service operations ** 3 ^ 4
    Own business systems for logistics ** 3 * 3
    Own business systems for marketing operations * 9 ^ 6
    No automated links with other business systems 86 84
Source: ABS 8129.0 Business Use of Information Technology
^ Estimate has a relative standard error of 10% to less than 25% and should be used with caution
* Estimate has a relative standard error of 25% to 50% and should be used with caution
** Estimate has a relative standard error greater than 50%, and is considered too unreliable for general use  
Finally, firms in the transport and storage industry identified the main benefit from receiving orders 
via the internet to be faster business processes (see Table 14), which was comparable to or higher 
than the Australian average after taking into account the standard errors. 

Table 14: Benefits of Receiving Orders via the Internet 

Transport and 
storage         

(%)
All industries    

(%)
Improved quality of customer service ^ 52 51
Lower transaction costs ^ 26 28
Increased sales ^ 31 33
Increased number of customers ^ 29 28
Faster business processes ^ 60 53
Keeping pace with competitors ^ 41 36
Any benefits achieved 89 87
Source: ABS 8129.0 Business Use of Information Technology
^ Estimate has a relative standard error of 10% to less than 25% and should be used with caution  
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The 2003 Yellow Pages Business Index Survey of SMEs allows a greater in depth analysis of why 
the internet was introduced and what internet-based applications transport and storage SMEs were 
using at the time of the survey. As only 126 firms in the transport and storage industry responded to 
the survey, the standard error on many of the results are relatively large and should be taken as an 
indication of trends only. 

Overall 82% of SMEs in the transport and storage industry had access to the internet24 in 2003. The 
main reason for the introduction of the internet was to provide a better standard of customer service 
(73%) – this was similar to the Australian business average. Overall, trends in the reasons of 
introduction of the internet largely followed the Australian business average. However, the reasons 
for the introduction of the internet that were the most important relative to the Australian business 
average were cheaper transactions, existing IT skills, competitors introducing the applications, 
reduction of advertising costs, and due to supplier requests25. It was unsurprising that one of the main 
reasons identified was the improvement of delivery of goods and services as this is the main benefit 
that would accrue to the transport and storage industry. While it was expected that both customer and 
supplier requests would be a strong factor influencing adoption, supplier requests were more 
important than customer requests and supplier requests deviated the most from the Australian 
business average. This may be due to transport and storage SMEs considering customers to also be 
“suppliers”, as they supply the goods to be transported (rather than the supplier of inputs into the 
business) (see Table 15). 

The reasons for the introduction of the internet that were less important relative to the Australian 
business average were the presence of an e-commerce champion and no reason at all. This perhaps 
indicates that IT-related projects in the transport and storage industry tend to be carefully planned 
investments, rather than an SME following a “fad”, compared with other Australian businesses (see 
Table 15). 

Table 15: Reason for Internet Access by Transport and Storage SMEs 
Transport and Storage All Businesses

To provide better service to our customers 73% 68%
To make our business transactions cheaper 56% 43%
To help us improve our delivery of goods or services 53% 45%
To give us or maintain an advantage over our competitors 46% 42%
To promote the company more effectively 44% 43%
Due to our existing IT/e-commerce skills within the business 40% 27%
In order to increase our market share 35% 32%
Because of requests from our supplier 35% 28%
To distinguish our company as a provider of unique goods or services 35% 31%
To enable us to deliver a 24 x 7 service to our customers 33% 32%
To improve our cash flow 32% 27%
Because our customers requested it 31% 30%
Because our competitors introduced these applications 30% 19%
To reduce our advertising costs 29% 21%
Due to advice/support from our accountant/financial institution 19% 16%
Due to initiatives from an generalist industry association 15% 9%
Due to Government procurement requirements via electronic exchanges 11% 8%
Due to Government e-commerce initiatives 10% 8%
Due to the presence of an e-commerce champion within the business 8% 9%
Due to initiatives from a regional business association 7% 5%
Due to initiatives from an IT/communications specialist association 6% 4%
None 6% 10%
Total Connected to Internet 82% 82%
Source: Sensis (July 2003) 2003 Yellow Pages Business Index  

                                                      
24 The rate of internet access is higher than the average for the transport and storage industry, especially considering SMEs 

tend to have lower rates of internet access compared with other firms. 
25 This list was determined by a 7 percentage point or higher difference between the transport and storage SMEs responses, 

and the Australian average. 
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The main types of Internet applications were email, internet banking, and searching for various types 
of information. Once again the trend in Internet applications was similar to the Australian business 
average (see Table 16). 

The applications that were used more26 by transport and storage SMEs than other Australian 
businesses included the exchange of electronic forms with trading partners (via EDI or Internet), 
participation in online sites or electronic market places that connects many buyers and sellers, 
supplying government through electronic exchanges, and undertaking mobile commerce (for 
example, fleet management, remote monitoring). Furthermore, providing customer service online, 
taking orders for products and services, and tracking orders or inventory online were also very close 
to the Australian average. 

The rates of usage of some of these applications are greater than in the ABS survey – in particular 
37% take orders for their products and services over the internet in the Sensis survey compared with 
12% in the ABS survey. The Sensis survey reflects a higher use of relatively high-tech logistics chain 
technologies, for example 38% are using exchange electronic forms via EDI or the Internet and 13% 
are tracking orders and inventory online, though this is likely to be higher than the industry-wide 
average given comparisons with results from the ABS survey. 

 

                                                      
26 The survey results have high standard errors and should not be considered reliable. 
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Table 16: Internet Applications by Transport and Storage SMEs27 

Currently use Will use Total Currently use Will use Total

To communicate via e-mail 71% 0% 71% 93% 2% 95%

To look for information about products and services you 
might want to buy. 64% 7% 71% 83% 6% 89%

Internet banking 62% 8% 70% 73% 5% 78%

To get reference information or research data 60% 4% 64% 82% 4% 86%

To access directories such as the Yellow Pages 52% 8% 60% 70% 5% 75%

To provide customer service online i.e. FAQs, email 
enquiries 51% 6% 57% 52% 10% 62%

To pay for products and services 50% 5% 55% 59% 7% 66%

To streamline communications with customers and staff 46% 5% 51% 54% 8% 62%

To place orders for products and services 45% 4% 49% 56% 7% 63%

To access and use Online catalogue that lists products, 
prices etc 43% 9% 52% 65% 7% 72%

To use a website to advertise or promote a business 40% 15% 55% 47% 14% 61%

To network with other businesses or associations in your 
industry 38% 9% 47% 46% 9% 55%

To exchange electronic forms with trading partners (via 
EDI and/or Internet) 38% 3% 41% 37% 7% 44%

To take orders for your products and services 37% 12% 49% 40% 10% 50%

To receive payments for products and services 34% 4% 38% 41% 9% 50%

To supply to Government through electronic exchanges 24% 1% 25% 22% 7% 29%

To participate in online sites or electronic market places 
that connects many buyers and sellers 23% 7% 30% 21% 9% 30%

To monitor your markets or the competition 21% 9% 30% 31% 6% 37%

To promote the business using email marketing 18% 12% 30% 25% 10% 35%

To track customer orders or inventory online 13% 6% 19% 16% 7% 23%

To provide a customer information database i.e. gathering 
market intelligence from online visitors 11% 6% 17% 21% 11% 32%

To undertake mobile commerce e.g. fleet management, 
remote monitoring 6% 8% 14% 5% 4% 9%

Total Connected to Internet 82% 82%
Source: Sensis (July 2003) 2003 Yellow Pages Business Index

Transport and Storage All Businesses

 
Data on the rate of adoption of more advanced technologies are not readily available. In 1999 NOIE 
conducted a survey of 250 transport companies and found that almost all companies used mobile 
phones while the usage of on-board weighing, barcoding, and GPS or in-vehicle navigation was very 
low (see Table 17). However, since the survey was conducted, the usage rates of these technologies 
may have grown considerably. They also found that the use of these technologies increased with the 
size of the firm. 

Table 17: Usage of Advanced Technologies in the Transport Industry in 1999 

Current (%) Planned (%)
Access to a computer 89.2 3.6
Access to the internet 49.6 13.6

Mobile phones 98.8 0.0

Onboard weighing 22.4 3.6
Bar coding 10.0 6.0
GPS or in-vehicle navigation 2.4 6.8
Source: NOIE (1999) Trucks Online: National Road Transport Scoping Study  

                                                      
27 As a percentage of all businesses (including those not connected to the internet). 
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Statistics on the average rate of return on investment in technology in the transport and storage 
industry are also difficult to obtain. The 2003 Yellow Pages Business Index Survey of SMEs 
analysed the rate of return on investment in e-commerce systems, though these systems are only very 
small sub-section of the range of new logistics technologies. 

The return on initial e-commerce investment by transport and storage SMEs appears to be somewhat 
lower than the Australian business average (see Table 18), though a considerable proportion have 
already recovered their investments in e-commerce so far (see Table 19). This may be because 
transaction costs are a lower percentage of total operating costs compared with other industries, such 
as the retail industry. It is likely that the main benefit to IT investment in the transport and storage 
industry is from e-business practices as a whole, rather than just e-commerce28. Furthermore, 
customers are likely to benefit (in terms of improved delivery times, lower transaction costs, the 
ability to track and trace etc) from IT investments in the transport and storage industry more than the 
firm investing in IT. In contrast, the lower return may also be a reflection of the slower uptake of the 
internet in the transport and storage industry to date. 

Finally, the rate of returns for SMEs is lower than that of big businesses, possibly due to the lower 
number of transactions from which benefits can be accrued and fixed costs can be spread. 

Table 18: Return Made on Initial E-commerce Investment29 

Transport and Storage All Businesses
Under 5 per cent 33% 17%
6 to 10 per cent 11% 5%
11 to 20 per cent 4% 8%
21 to 50 per cent 2% 5%
More than 50 per cent 7% 22%
Don’t know 44% 42%
Source: Sensis (July 2003) 2003 Yellow Pages Business Index  

Table 19: Time Until Initial E-commerce Investments30 are Recovered 

Transport and Storage All Businesses
Already recovered 69% 56%
Next year 7% 8%
Next 1 to 2 years 15% 17%
Next 2 to 5 years 1% 12%
Next 5 to 10 years 2% 1%
Not expecting to recover 6% 6%
Don’t know - 1%
Source: Sensis (July 2003) 2003 Yellow Pages Business Index  

                                                      
28 E-commerce refers to the buying and selling of goods and services over the internet, while e-business refers to all 

transactions over the internet, including supplying information about goods in transit, inventory levels, and sales, as well 
as marketing of goods and e-commerce. 
Smith, N. Ferreira, L. and E. Mead (2001) “E-Business Trends” in Impacts of E-Business on the Transport System, 
Working Paper 2, page 1. 

29 IT systems that buy or sell goods or services via the internet. 
30 IT systems that buy or sell goods or services via the internet. 
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DATA ON TECHNOLOGY ADOPTION SUMMARY 

The use of common technologies by all members of the logistics chain determines the 
effectiveness of many logistics chain technologies. 

Usage rates of computers and the internet impose upper bounds on the usage rates of 
other, more advanced, logistics chain technologies which depend on these components. 

Compared with the Australian average, the use of computers and the internet is lower in 
the agricultural industry, broadly comparable in the transport and storage industry, and 
appears to be slightly higher in the food and beverage manufacturing industry. 

In the transport and storage industry, there is a low use of more advanced technologies 
such as automated links between ordering systems and tracking systems. 

In the food manufacturing industry there is a high level of access to advanced 
telecommunications which indicates that future use of similar advanced technologies, 
especially those involving real-time communication or require a high level of bandwidth 
and reliability than a basic dial-up connection, is possible. 
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6 Technologies Used in the Transport Industry 
The use of technology in the transport industry can assist each mode improve its quality of service. 
Certain types of technology are widely applicable in the transport industry, such as some tracking 
technologies, though others are more specific to individual transport modes. 

In general the choice of transport mode by each exporter depends on the extent that the quality of 
service provided by the transport mode matches the priorities of the exporter (promptly, reliably, no 
damage, low cost, and secure). Each transport mode can handle almost all types of exports, though 
one or more of the priorities may not be met if the wrong choice is made (for example the amount of 
time it takes to transport the good, the amount of damage incurred, or the cost of transportation may 
be extremely high).  Consequently, each transport mode is more amenable to certain commodities in 
certain quantities, in certain ‘pack types’, going to certain destinations. For example, Maunsell found 
that in 1999 40% of cotton exported (both lint and seed) was transported by rail from processing 
point to port31, whereas domestic fruit and vegetables are typically by road in ‘truck load’ 
consignments. 

The factors that impact on the choice of transport mode (other than cost), include the type of 
commodity, value, quantity, time sensitivity, transport distance, and the number of loading points or 
destinations. For rail and sea transport the distance to rail loading facilities or wharf facilities is also 
very important. The existence of bottlenecks (such as rail system capacity, congestion or truck 
queues at ports) or government constraints (such as mass limits on roads) may also impact on the 
choice of transport mode. Table 20 summarises the literature on factors that determine the choice of 
transport mode. 

                                                      
31 Maunsell Australia (May 2002) Opportunities to Reduce Greenhouse Gas Emissions in the Freight Industry for the 

Department of Transport and Regional Services. 
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Table 20: Factors Determining Transport Modal Choice 

 Conveyor 
Belt 

Road Rail Sea Air 

Commodity Dry bulk Break bulk 

Aggregating 
loads 

Containerised 

Dry bulk 

Dangerous 
goods 

Containerised 

Dry bulk 

Liquid 

Containerised 

Break bulk 

Value - Low to High Low Low to High High 

Volume - Maximum 
subject to 
road weight 
limits 

High a High Low 

Time 
Sensitivity 

- High Low Low High 

Distance Very short Short to 
Long 

Long Very long Long 

Loading 
Points or 
Destinations 

Single Multiple Single Single Single 

(a) Can be subject to weight restrictions that are dependent on the rail gauge, and bridges or tunnels passed along the way to 
destination. 
Sources:  
Trace. K, (2001) “Bulk Commodity Logistics” in Handbook of Logistics and Supply Chain Management, Eds. A. Brewer et 
al. Chapter 29, page 445-447. 
NOIE (1999) Trucks Online: The National Road Transport Scoping Study, page 51-52. 

In addition to improving quality of service, the use of technology can alter the relative advantage of 
one transport mode over another for all or part of a journey. For example, technology can increase 
the ability for rail to handle containers more efficiently can reduce transport time and thus improve 
the competitiveness of rail over road. 

The literature often argues that it is usually cost effective to reduce the amount of 

double handling to avoid interface delays and costs and therefore [exporters should use] 
direct transfers where possible.32 

However, technology that increases the efficiency of intermodal transfers will not only reduces 
interface delays and costs, but costs may be reduced enough to change the choice of transport mode 
to a cheaper option – such as switching from road to rail – for part of the transport journey. 

                                                      
32 Maunsell Australia (1997) Congestion Points Study: Best Practice Manual and Technical Report, Volume 2, Sea 

Transportation, APEC Transportation Working Group, page 21. 
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6.1 Road 
Trucks are usually used to pick up an empty container from a container depot or container park 
(normally positioned near the port) and deliver the empty container to the exporter. The truck then 
either waits for the container to be packed or returns at a later date to pick up the loaded container for 
direct delivery to the container terminal or to an intermodal terminal for transfer by rail to the port 
terminal. Trucks may also be used to pick up loaded containers from intermodal terminals and 
transfer the loaded containers to the port terminal (e.g. transfer between Dynon Rail Terminal and 
Melbourne Container Terminals). 

In recent years the uptake of technology in the trucking industry has been generally faster than in the 
rail industry due to changes in regulation (with regards to safety, greenhouse gas emissions, and mass 
limits), rapid demand growth for trucking services in terms of both quantity and quality, and a high 
level of competition within the industry which provides a strong incentive for firms to improve 
efficiency and reduce costs. 

As the industry is primarily made up of sub-contractors (76% of trucks in the long haul industry are 
owned by owner-drivers), the trucking industry has a relatively flexible workforce, enabling firms to 
take full advantage of any potential improvements in efficiency created by investment in technology. 
However, resource constraints may impede the adoption of technology by small players. 

Finally, as the average life of prime movers and trailers is far less than the equivalent rail equipment 
(ten to fifteen years compared with thirty to forty years for rail), technological changes can be 
incorporated sooner. 

Technology can be used to improve the productivity of trucks by reducing transport time and costs, 
increasing reliability, and increasing safety (e.g. reduced driver fatigue). 

Technologies such as on-board weighing and automated cubing, which works out the dimensions of 
freight, can reduce packing time (incurred by the supplier), time required to check that the quantity 
ordered has been sent (incurred by the receiver), and ensure that orders are fulfilled accurately – thus 
increasing reliability and reducing the costs incurred through oversupply of goods and rectifying 
undersupply of goods or invoicing. 

Most truck manufacturers today provide Electronic Control Units (ECUs) with their trucks. Data 
from these systems can be downloaded – either by plugging in a laptop, or downloading via a 
transponder when passing an electronic “gate” (for example, when refuelling). The ECU information 
can also be read in real time via satellite, although industry contacts advised that this option is 
currently very expensive. The benefit of these systems is that they can measure driver and engine 
performance (such as braking, speed, gear changing, idling time and fuel consumption) through the 
truck’s Engine Management System. Improved efficiency, and thus reduced costs, can be achieved 
through enhanced driver training and early warning of mechanical abnormalities, which can help 
improve scheduling maintenance and reduce the risk of breakdowns – thus also improving the 
reliability of road transport. 

In-vehicle navigation systems using GPS, particularly in unfamiliar areas, can provide advice on the 
most efficient route to the goods destination, taking into account distance, congestion and regulations 
on road mass limits and maximum speeds. Consequently these systems can reduce costs and time and 
improve reliability by reducing delays, saving fuel, reducing driver stress and consequently the 
probability of an accident33. 

GPS systems can also assist the firm and customers track vehicle, and thus container, movements, 
thus reducing costs by assisting vehicle scheduling, and thus increasing vehicle utilisation, and 
customer resource management (see section 7.2). 

                                                      
33 NOIE (1999), op cit, page 17 
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Case Study 1: Trackmaster V 

Trackmaster V, developed by the Victorian company TOMR, extends the functionality of 
the ECU system in the vehicle. It employs a Global Positioning System (GPS) to locate 
the truck anywhere in Australia, therefore allowing the real time tracking of goods to their 
destination, allowing the truck to be sensitive to maximum speed changes (for example, 
between SA and WA) and alerting drivers to approaching black spot areas. 

The system also monitors information through Engine Management Systems, such as the 
odometer, fuel consumption, speed, RPM, and engine fault codes, and can advise the base 
(via GSM network or satellite) automatically of operational or mechanical abnormalities. 

The system can also be integrated into existing vehicle systems such as refrigeration units 
to monitor the temperature or pressure. The system also meets fatigue management 
requirements, such as monitoring driving hours. 

Benefits to firms from installing the system include reducing the risk of accidents, 
ensuring regulation compliance, reducing maintenance costs and journey time, and 
improving the quality of customer service (tracking and refrigeration monitoring). 

Route optimisation and scheduling programs can increase truck utilisation and reduce travel time and 
costs through reduced fuel consumption, improved load building, and backloading. Furthermore, trip 
costing systems enable more accurate prediction of the cost of particular transport tasks by taking 
into account the firm’s wage structure, vehicle finance, loading and unloading times, and average 
vehicle speed34. 
By scanning items as they are loaded onto and off the truck, barcodes and RFID technology can 
reduce the time required to create load manifests (especially as load building can be a complicated 
process where size, weight and type of goods must be taken into account and goods may be at the last 
moment included in or excluded from the load) and reduce the time required to check that the 
quantity ordered has been sent35. 

In Australia, one of the most productive developments in the road transport industry has been the 
introduction of B-Double technology, originally developed in Canada in the 1980s. The current 
Gross Combined Mass Limited (CGM) for B-Doubles was set in 1999 at 62.5 tonnes, whilst those 
with road-friendly suspension (which these days, is most of them) have a limit of 68 tonnes. More 
generally though, trucks have become lighter (at the same time that axleload limits have increased), 
longer (carrying more payload) and more efficient in their use of fuel. For example, the use of strong 
and lightweight materials reduces the tare weight of trucks, thus allowing an increased payload to be 
carried within the overall weight restriction – thus reducing per unit transport costs. This is achieved 
by using modern composite materials (alloys) and the shedding of unnecessary materials. In the last 
five years, some manufacturers have cut the tare weight of their vehicles by one tonne36. This 
technology is useful in Australia where road mass limits are a binding constraint, though it is 
primarily the New Zealand market that is driving the reductions in the tare weight of trucks as New 
Zealand road user charges are charged based on weight – as opposed to Australian road user charges 
which are based on nominated operating configuration and the number of axles (gross vehicle mass 
only matters for rigid trucks)37.  Chart 5 illustrates recent trends in the B-Double registrations 
compared with prime movers. 

                                                      
34 Ibid, page 33. 
35 Ibid, page 18. 
36 Advice from Brisbane based Mack Trucks, December 2003 
37 National Roads Transport Commission (July 2003) Road Transport Expenditure Data – July 2003 Adjustment 
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Chart 5: B-Doubles and Prime Mover Registrations 
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Technology is also being used to reduce the impact of regulation requirements on the efficiency of 
the road transport industry. In addition to road transport firms, it has become particularly important 
for other parties indirectly involved in the transport task (such as consignees, packers, loaders etc) to 
ensure compliance with transport regulations by road transport drivers – especially due to the 
introduction of the “Chain of Responsibility” legislation in 2003 which extends the responsibility for 
breaches of the transport laws, hence legal liability, to all parties involved in the transport task. 
Examples of technologies used to ensure compliance with transport regulations include: 

 Safe-T-Cam systems which, by using digital camera technology to read the front number plate 
of heavy vehicles, identify vehicles that have travelled at excessive speed, have travelled 
beyond prescribed driving hours, have attempted to avoid detection by Safe-T-Cam, and are 
unregistered. These systems have minimal impact on transport time while decreasing the risk of 
an accident, and thus reducing insurance costs. 

 Weigh-in-motion systems which ensure that trucks comply with maximum mass limits on 
particular roads also have little impact on transport time38. 

 ECU systems that record vehicle speed, driver identification and payload weight throughout the 
journey, are used to reduce documentation compliance costs. For example, the “Log Checker” 
system monitors driving hours and validates the legality of routes and trips. Furthermore, state 
governments are trying to increase incentives to installing satellite-based ECU systems through 
the Intelligent Access Program (IAP) (see Case Study 2) by reducing travel constraints on trucks 
and thus increasing truck utilisation. 

                                                      
38 NOIE (1999), op cit, page 7 
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Case Study 2: Intelligent Access Program 

The “Intelligent Access Program” (IAP), recently approved by Australian Transport 
Ministers, is a voluntary program that monitors freight vehicles using satellite-based 
telematic technology39 that allows jurisdictions to know where the vehicle is at all times, 
thus enabling improved monitoring of compliance with various government regulations, 
regarding how, where and when the vehicle is used, at lower monitoring costs. 

While the transport operator will pay a monthly fee, expected to range between $30 – 
$190 a month dependent on the telematic technology used, they will be able to gain 
increased access to areas formerly out of bounds (thus reducing their journey time), 
receive permission to operate at higher mass limits on approved routes and change the 
hours in which they can operate thus increasing the utilisation of the vehicle and reducing 
transport costs. 

As the system is based on technology that many firms are already using in their vehicles 
to increase productivity in other areas, the costs of compliance are not onerous relative to 
the benefits. For example, transport firms have outfitted more than 9,000 vehicles with 
telematic compliant devices, such as TOMR’s Taskmaster V, for monitoring fleet 
deployment, asset management, condition monitoring and freight tracking. 

However, while the IAP is based on common standards across all state jurisdictions, each 
jurisdiction has control over its own benefit regime. 

6.2 Rail 
Rail transport has an advantage over road transport in the export container chain when rail links exist 
at, or near to, the origin and (port) destination, and when mass limits constrain road transport’s ability 
to transport heavy containers. When rail has direct access to the port it is commonly referred to as 
“on-dock rail”, when trucks are required to move the containers a short distance between the 
intermodal terminal and the port container terminal, it is commonly referred to as “near-dock” rail. 

Rail operations have only recently emerged from public ownership. Due to competition for funding 
with other areas of government expenditure, such as health and education, and lack of exposure to the 
market, there has been a lack of investment in infrastructure in recent years. Thus while small 
investments in infrastructure have the potential to increase productivity substantially, investment 
projects are likely to concentrate more on updating rundown infrastructure rather than implementing 
the newest technology. A less flexible workforce may also reduce the potential returns from future 
investment in technology (though there has been some recent progress on this front). 

In relation to the regional container export services used by the commodities addressed in this study, 
links are of relatively short distance compared with interstate links (typically 200 – 500 km compared 
with 1,000 – 3,000 km), have low backloading potential, and potential revenue from any upgrade is 
typically insufficient to cover the large capital cost of the upgrade. Consequently there is little 
incentive to invest in many regional branch lines and new investment in infrastructure or technology 
is mainly being targeted at the coal services and interstate services. 

                                                      
39 Technology concerning the location in space and time of the vehicle, such as GPS. 
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For example, although the privatisation of FreightCorp and National Rail into Pacific National is 
expected to result in a more efficient rail industry, during discussions exporters and other transport 
controllers in towns such as Moree, Narrabri, Dubbo and Warren, voiced their concern about the 
reliability of the scheduled rail service, i.e. the withdrawal of service where there are insufficient 
containers for the operator to run a viable service.  At the same time, they have been advised that 
once their rail contracts come up for renewal, there will be substantial price increases, partly due to 
the removal of rail subsidies from December 2003. As a result the price of rail transport, previously 
up to 20 – 25% cheaper than road transport, will become more comparable to road transport. While it 
may not be commercially warranted to offer fairly short haul container services between Sydney and 
northern NSW, increased road transport will result in increased external costs such as maintenance, 
congestion, and greenhouse gas costs. 

Innovations in equipment and infrastructure include: 

 articulated five-pack flatbed wagons that allow higher weight per axle load to be carried 

 double stacking (containers are placed on top of each other on a rail car which doubles the 
capacity of the train with only a modest increase in costs40) 

 the move to AC traction motors from DC motors on the coal and long hauls has increased power 
by up to 50% 

 ARTC, RAC and QR Network Access are progressively upgrading signalling systems, which 
reduce the headway between trains and improve bi-directional running, thus increasing track 
utilisation. 

Theses innovations generally increase train and track capacity thus reducing per unit transport costs. 

In terms of software, while modern locomotives also have the equivalent of ECUs, their spread 
through the rail transport industry has been slower than that in the road transport industry. In contrast 
there have been some technological innovations in terms of rail booking systems (see Section 7.1.4). 

GPS technology has also been used in QR’s Direct Train Control system (DTC), which allows 
electronic management and validation of train movement through non-signalled areas thus reducing 
transport time41, and by National Rail to monitor in real time the movement of wagons and 
containers around the network42. 

Overall, while rail has made some technological and operational innovations, it has primarily affected 
the larger locomotives and not the regional branch lines that most rural exporters use. 

6.3 Intermodal 
Multimodal transport refers to the use of more than one mode of transport when delivering a 
container from it’s origin to its destination – for example when a truck is used to transport a container 
from farm to the nearest rail link, and then transferred using rail to the wharf where it is loaded onto a 
ship to be transported overseas. Terminal costs that are incurred between changes in transport mode 
place multimodal transport at a disadvantage to single-mode transport. 

The term, intermodal transport, is often used and defined as: 

                                                      
40 Slack. B, (2001) “Intermodal Transportation” in Handbook of Logistics and Supply Chain Management, Eds. A. Brewer 
et al. Chapter 9, page 145. 
41 http://www.iqr.com.au/default.aspx?sid=4q11 
42 http://www.nationalrail.com.au/doing_business/e-commerce.html 
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movement of goods in one and the same loading unit (e.g. a container) or vehicle which 
uses successively several modes of transport without handling the goods while changing 
modes. 43 

Thus intermodal transport is a streamlined form of multimodal transport achieved with the assistance 
from various technologies. 

At the Port-Load interface recent transport technology improvements include the introduction of 
Super B-double trucks to transport containers between the shipping terminals, the Brisbane 
Multimodal Terminal and the container parks at the Port of Brisbane44. A Super B-double truck can 
transport up to four 20-foot containers or two 40-foot containers, compared with a B-double truck 
can transport between one and three 20-foot containers. Consequently the increased load utilisation 
of the trucks has decreased the average time and cost to transport a container from the terminal to the 
wharf, and has decreased the number of return trips made by empty trucks.   

Both Sydney terminals have “on-dock” rail which avoids the need for the truck movement between 
rail terminal and shipping terminal. At Melbourne, the re-introduction of on-dock rail at the terminal 
PO (Patrick already have on-dock rail) and improved links between the Dynon Terminals and the 
shipping terminals will improve intermodal efficiency at these major east coast ports.  

There have also been some technological innovations in terms of booking systems, for example the 
QR A2B rail booking system also allows bookings to be made for the receipt and movement of a 
container by truck from the Brisbane Multimodal Terminal to the wharf (see Case Study 5). 

                                                      
43 OECD (2002), op cit, page 15. 
44 Port of Brisbane Corporation (2002-03) Annual Report, page 19. 
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TECHNOLOGIES USED IN THE TRANSPORT INDUSTRY SUMMARY 

The choice of transport mode by each exporter depends on the extent that the cost and 
quality of service provided by the transport mode matches the priorities of the exporter 

Technology can be used to improve the efficiency and quality of the service and thus alter 
the relative advantage of one transport mode over another for all or part of the journey. 

The uptake of technology in the trucking industry has been faster than in the rail industry 
due to changes in regulation, faster demand growth, greater competition, a more flexible 
workforce, and a lower average life of hardware. 

Due to a lack of investment in rail infrastructure in recent decades, future investments 
may initially focus on updating rundown infrastructure rather than implementing the 
newest technology. There is little incentive to invest in many regional branch lines 
compared with the coal services and interstate services. 

Technologies used to reduce transport time and costs, and increase reliability include on-
board weighing, automated cubing, electronic Control Units (ECUs), in-vehicle 
navigation systems (such as GPS), barcodes and RFID technology. 

Technology is also being used to reduce the impact of regulatory requirements on the 
efficiency of the road transport industry, such as Safe-T-Cams, weigh-in-motion systems, 
and the Intelligent Access Program (IAP). 

There have also been many significant improvements in road and rail hardware. 
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7 Technologies in the Export Logistics Chain 
Five logistics chain systems where technology is used in varying degrees are booking systems, 
tracking systems, cold chain systems, compliance and documentation systems, and ordering and 
payments systems. These systems are spread over the entire logistics chain rather than in specific 
sectors, such as those identified in section 6. These systems mainly impact on the time, damage and 
cost of logistics. Technologies that impact on the security of logistics are explored in greater detail in 
section 8. 

The use of technology in each of these systems can be range from low-tech to high-tech. Often the 
most high-tech systems are where many parties have access to the technology and share information 
in real time. 

The Victorian Government, when launching its Smart Freight initiative, highlighted the causality 
between lack of effective information sharing and bottlenecks and delays45, thus increasing operating 
costs and congestion, with further impacts on economic competitiveness and the environment. 

7.1 Booking Systems 
Booking systems that perform some of the booking tasks required of exporters, such as vehicle 
booking, receival advice to terminal operators and slot booking on ships are increasing in prevalence. 
However, the ultimate booking system, a “single window” that allows exporters to lodge information 
once and in which the system subsequently performs all export related activities (such as transactions 
concerning packing, trucking, shipping line booking, payment, container terminal entry, etc), is yet to 
be developed. 

7.1.1 Tradegate ECA 
Tradegate ECA is a voluntary industry body that began in the late 1980s to provide electronic 
commerce solutions to its members in the maritime and trade industry. Its members include shipping 
lines, banks, customs brokers, freight forwarders, terminal operators, land transport companies, State 
and Federal Governments and warehouses. In the past it has had exclusive access arrangement with 
Australian Customs for all their e-commerce activities; however this will end when Customs, through 
the CMR process, implements their own e-commerce system. 

In the last few years Tradegate’s business has revolved around the following services: 

 Tradegate E-Commerce Switching Hub and Message Routing Services – the Customs clearance 
service 

 Tradeway – a high speed private internet communications network 

 Tradegate e-forms Bureau Service 

 ImportNet Service – an online delivery order service 

 ExportNet – a transaction process linking those along the export chain 

 Tradegate Payments Service - between shipping lines and importers 

 a few other smaller ancillary services. 

                                                      
45 Smart Freight – www.doi.vic.au/SmartFreight 
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Tradegate has been successful in identifying a need and developing technology to handle the 
electronic transfer of secure messaging and payments across business networks. To date, it has not 
been very successful in marketing itself and thus building the critical mass to provide a sustainable 
revenue and development base. However, it is now pursuing numerous partnerships or alliances, 
sharing its advantages and leveraging off the advantages of others, to increase its presence in the 
market place. For example, its alliance with 1-Stop for its “ImportNet” Delivery Order and payment 
system which was announced in March 2004, and its plans for a wider trade finance alliance with the 
HSBC Bank. 

With technology becoming cheaper and more accessible (the internet, “hosted software”), Tradegate 
may have the chance to develop some sort of “single window”. Although it has strong competition 
from both 1-Stop and initiatives lead by Sydney Ports. 

7.1.2 Patrick and P&O Ports:  1-Stop Initiative 
1-Stop, a joint initiative between Patrick Stevedores and P&O Ports, was launched in April 2003. 
The first services offered by the system included a single repository of vessel schedules, bay plans, 
cargo receival, cut-off and delivery times as well as visibility of container availability and tracking. 

Its intentions are to be the hub for electronic Export Receival Advise (ERA) (see Case Study 3), 
integrate the vehicle booking systems (VBS) of the two terminal operators into one Internet-based 
system (see Case Study 4), and speed up and comply with the messaging requirements of the Cargo 
Management Re-engineering (CMR) program of Customs (see section 7.4). 1-Stop is also working 
on providing a range of other services such as container visibility and an alert service (via email or 
SMS) relating to movements of containers through the port. 

1-Stop is also working on taking over the electronic booking service for Pacific National in NSW 
(see Case Study 5). 

By December 200346 1-Stop still had no offline facility where users in rural or remote locations, 
where internet connections may be unreliable, slow or expensive, can key in the information offline 
and use the internet to transfer the data. 

One shipping line, which handles over 200,000 TEUs in and out of Australia, said they had decided 
not to utilise the value-added services to shipping lines offered by 1-Stop due to the high cost. For 
the bigger shipping lines this may be the case, as they have the economies of scale to undertake their 
own tasks efficiently and at low cost (compiling manifest for example), whereas smaller lines might 
find that 1-Stop to be a cost effective solution. 

                                                      
46 Lloyd’s List (8 December 2003) “IBIS users given a reprieve 1-Stop” in Lloyd’s List Daily Commercial News 
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Case Study 3: Electronic Export Pre-Receival Advice 

For over 15 years, the ERA has been the gate-in document on the Australian waterfront. 
The form, originating from the shipping line (through the shipping agent), is completed 
by the exporter or forwarder and accompanies the container on the truck (or rail if rail-
borne) to the container terminal, where the details on the form are matched with a 
booking message from the shipping line. Once the information had been matched, the 
truck and container are cleared to enter the terminal. 

As ERAs have over 50 fields on one page and are filled in by hand, illegibility, mistakes 
and missing information often occur, resulting in delays at the gate while details are 
checked and corrections made. On average, 60% of ERAs contain errors or omissions47 
and thus it costs shipping lines around $0.22 million per annum and terminal operators 
around $0.08 million per annum in time fixing incorrect ERAs. Furthermore, it costs 
exporters around $0.5 million rehandling containers. Currently 98% of ERAs are by 
paper. 

Beginning in 2003, and with a deadline to complete the new system by 1 June 2004, the 
paper-based ERA will be replaced by an electronic PRA submitted via bureau services 
such as 1-Stop and Tradegate, or via existing freight lodgement computer systems. 

Being electronic, the information on the PRA will be legible and also more accurate if 
linked to the original documents. As the terminal operators receive the PRA before the 
truck or train arrives at the terminal and it is validated against the shipping line booking 
reference number electronically, any errors can be addressed prior to the vehicle arrival. 
Once the Cargo Management Re-engineering (CMR) programme of Customs is 
implemented, the CAN will also be verified before the container arrives at the gate, thus 
obviating the chance of the container passing through with the wrong number and 
incurring a fine48. 

It is expected that the use of the electronic PRA will save up to ten minutes in processing 
time at the terminal gate – thus reducing delays at the gate, increasing truck utilisation 
and thus reducing transport costs. 

 

                                                      
47 Tradegate ECA (February 2004) Pre-Receival Advice: White Paper. 
http://www.tradegate.org.au/news-centre/press-release/PRA.htm 
48 Currently over 40 percent of cargo reports were received late at Sydney Ports. 
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Case Study 4: Vehicle Booking Systems 

The first Vehicle Booking System (VBS) was introduced at the Melbourne terminals in 
1992 to overcome truck queues forming outside of the terminal gates. Delays of up to 3 
hours became common at the Melbourne terminals and, although truck operators often 
charged the customer demurrage for the truck being stuck in the queue, it was largely 
acknowledged that it was more profitable for both truck and terminal operators to more 
efficiently utilise their expensive equipment. 

Currently, VBS are used at all major Patrick and P&O Ports container terminals. 

The VBS systems are usually accessed two to three days ahead, with either exporters or 
trucking firms having a specific time window within which to make a booking to deliver 
the container to the terminal. VBS systems help terminal operators to more effectively 
manage resources to receive a truck and service it and to spread the number of slots 
systematically over the totality of working hours. Truck turn around time decreased 
substantially and clerical staff could be better utilised elsewhere. 

Both P&O’s and Patrick Stevedore’s systems, ePorts and E-Net, respectively, are 
proprietary with no standardisation of platforms. They have different fee schedules and 
priority award systems. 

Expected to be implemented in the first quarter of 2005, 1-Stop is working on combining 
the two terminal operators VBS systems so that both systems can be accessed from the 
one site. By linking transport providers with other services provided by 1-Stop (such as 
real time ETAs, ETD’s and R&D times, Container Availability times and storage start 
times for terminals and depots49), transport time and costs can be reduced. 

7.1.3 Sydney Port Corporation’s Industry E-commerce Communications System 
Sydney’s Integrated Port System (ShIPS) is a central booking and information system for those who 
interact with Sydney Ports on vessel, tug and pilot bookings (for example shipping agents or owners, 
Sydney Ports and private tugs, pilots, regulatory bodies, container terminals, trucking firms and 
packers). 

The previous report noted that Sydney Ports had received interest in ShIPS from both domestic and 
international ports and that a similar system could form the basis of a standardised port community 
system for the main, or all, Australian ports. Thus vessels calling at multiple Australian ports could 
deal with one system for multiple port calls, instead of using different systems at each port. 

However, instead of a port-centric community system, a “whole of logistics chain” approach is now 
being investigated as a result of continuing queuing problems at the Port Botany Terminals. In March 
2003 Sydney Ports hosted a transport forum which identified a lack of an integrated communications 
system for port stakeholders and users to transact business in an efficient and seamless manner and 
explored the idea of developing an industry-wide communications and booking system. Issues 
identified included: 

 minimal collaboration within the port community 

 fragmented approach on communication issues by industry 

 multiple EDI systems that create non-competitive inconveniences and duplicate costs 

 absence of joint efforts between inter-state stakeholders 

                                                      
49 http://www.1-stop.biz/vbs.php? 
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 lack of leadership on the issue of e-commerce 

 need for a common, accessible and standardised communication system 

 little true understanding of how best to embrace evolving technology by some stakeholders. 

Based on Sydney Ports own experience and successful examples of integrated communication 
systems overseas (including PortNet in Finland and Port Klang in Malaysia) Sydney Ports identified 
the following critical factors for a modern integrated system: 

 open, affordable and non-proprietary technology 

 transparency of intent by port authority 

 stakeholder collaboration 

 education of port community by port authority 

 systems not predicated on commercial advantage of any one stakeholder. 

In late 2003 a discussion document was published that stressed the facilitation role of the port (as 
they are the one party, common on a regional basis, through which almost all exports in the logistics 
chain pass) and the national benefits of such a system. Sydney Ports then canvassed support amongst 
stakeholders such as ACS, DOTARS and the other east-coast port authorities. As a first step towards 
an integrated communications system, in 2004 the three east coast ports put forward a proposal on a 
Dangerous Goods Booking and Monitoring System (see Section 8.1.2). 
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7.1.4 Rail Booking Systems 

Case Study 5: Rail booking systems 

The NSW government-owned rail company, FreightCorp (privatised in early 2002), 
developed an internet-based rail booking system called IBIS (Internet Business 
Information Service). The system had no network capability (could not pass on the 
booking to another party such as a shipping line) and was primarily aimed at improving 
FreightCorp’s business processes. IBIS enabled invoices to be issued the day after a 
container was shipped, instead of the one to two months with their previous billing 
system thus improving cash flow and asset utilisation, however IBIS was never integrated 
into FreightCorp’s main computer system, which was old and expensive to alter. 
Although poor internet service in rural NSW meant that it could take up to three hours to 
complete the booking (hence an offline version was created where the Internet was just 
used to transmit the information), customers quickly adopted IBIS as it reduced 
communication costs and allowed the quick correction of errors. 

In November 2003, Pacific National (the Patrick-Toll joint Venture which took over 
FreightCorp) announced that IBIS would be replaced by 1-Stop. By March 2004, only 
two users remained on IBIS. 

In November 2003, the Queensland government-owned rail company QR launched its 
own Internet Booking System – A2B. This system has some network ability. For example 
a rail booking from Toowoomba to the Port of Brisbane, for a container moving from 
Dalby to the port, also generates a truck booking to take the container from Dalby to 
Toowoomba, which is costed in to the rail movement. An interface within the system also 
allows a booking to be made at the port’s multi-modal terminal. A2B cost around 
$400,000 to build, however this will be recouped through a reduction in time spent fixing 
errors, dealing with complaints, and invoicing clients (through automatic invoicing). Like 
IBIS, efficiencies in invoicing are expected to improve cash flow and asset utilisation. 

Both IBIS and A2B are examples of one business centric booking systems with the 
primary aim of the investment being to improve its own business processes and not the 
information flow across the whole logistics chain. 

7.1.5 Freight Exchanges 
Freight exchanges are systems that link transport operators with spare capacity, including return and 
onward loads, with customers and freight forwarders looking for transport for their goods. The main 
aim of a freight exchange is to increase vehicle utilisation and subsequently reduce transport costs. 

For example, in 2001 VRTA advised that only 11% of vehicles serving the Melbourne Container 
Terminals were backloaded. In 2003 the Victorian Government allocated $4 million to develop a 
"smart freight" system to improve backloading at the Port of Melbourne50. 

The main barriers to the success of such a system are quality requirements (transit times, handling of 
freight etc) and a preference of shippers to deal with known transport operators51. 

                                                      
50 Barker, G. (16 September 2003) “Helping the B-double think smart” in the Sydney Morning Herald 
51 Smith, N. Ferreira, L. and E. Mead (2001) “Transport Impacts of E-Business” in Impacts of E-Business on the Transport 

System, Working Paper 3, page 7. 
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7.2 Container Tracking and Tracing Systems 
Container tracking throughout the logistics chain can assist customers by providing real time 
notification of changes in circumstances (such as late arrival of goods) so that customers can adapt 
quicker and minimise the resulting costs. For example, if goods used as inputs in production are 
running late a customer can change its production schedule and reallocate labour, or order materials 
from an alternative source, thus reducing wastage of resources and logistics chain delays. Tracking 
can improve inventory management which, in turn, can enable a reduction in stock holdings and 
improve just-in-time delivery, thus saving storage costs. Tracking can provide quicker invoicing of 
goods and improved cash flow. Tracking containers also has security benefits. 

The real time information created by tracking can provide businesses with information that may have 
been overly resource intensive to collect in manual systems, thus improving future management 
decision-making52, forecasting demand, and future resource planning, which ultimately can reduce 
costs, improve reliability, reduce the amount of goods damaged in transit, and improve the security of 
the goods while in transit. 

Tracing can help the identification of genetically modified foods throughout the logistics chain with 
greater control and batch accuracy in the event of a product recall53, thus reducing the costs incurred 
in the event of a breach in quality. Tracing may also help identify where those breaches in the 
logistics chain, in terms of damage or security, occurred so that these problems can be fixed up in the 
longer term. 

7.2.1 Barcodes 
Barcodes are combinations of parallel bars and spaces of varying width that are used to represent 
characters (letters or numbers)54. The entire string of characters is called a Unique Identifying 
Number (see Figure 2). 

Single characters or strings of characters within a Unique Identifying Number can represent basic 
information such as the company number, the product serial number, the batch number, dimensions 
of the item etc. Alternatively when a Unique Identifying Number is linked to a database, more 
detailed information about an item, in addition to the basic information, can also be stored and 
retrieved, such price, use-by date, product description, packaging, images, pallet size, trading terms 
and logistics information55. 

Barcodes can be used to reduce manual data collection and entry costs, reduce data errors56 and 
simplify the paper trail, thus increasing reliability. Barcodes can enable more flexible merging of 
different products for delivery (for example, different products can arrive simultaneously and be 
placed in a single container with a minimum of human intervention and storage costs)57. By scanning 
barcodes at various points along the logistics chain, barcodes can transmit “real time” information to 
various parties that can be used to track and trace goods. 

                                                      
52 NOIE (October 2003) Talking the Same Language: The Business Case for the Adoption of Open Global Data Standards in 

the Freight Transport and Logistics Industry, page 3. 
53 Ibid 
54 EAN International (Downloaded 17 February 2004) Bar Codes & EDI For Healthcare Providers: Improving 

administration, logistical and supply processes. 

55 http://www.dotars.gov.au/transinfra/mekong/info_tech.htm 
56 Statistics indicate 1 error per 300 character entries for key-board entered information, compared with 1 error per 

1,000,000 for scanned bar codes. Source: EAN International (Downloaded 17 February 2004), op cit. 
57 http://www.dotars.gov.au/transinfra/mekong/info_tech.htm 



 

 

 43 

In 1999, almost 50% of large businesses in the transport industry were using, or planning to use, 
barcodes58. 

However, there are numerous barcode systems currently in operation throughout the world that have 
been developed by individual businesses to provide in-house solutions to specific problems. 
Similarly, there are numerous barcode standards that have been developed to assist information 
exchange between businesses. However, these standards do not necessarily allow for interoperability 
across trading partners and logistics chains59. 

The adoption of uniform information standards will mean that barcodes would be 
compatible along the supply chain. It will be easier to share information between 
manufacturers, distributors, warehouse operators, transport companies and retailers. 60 

As a solution to this problem, in the 1990s two standardised coding structures were developed – the 
European Article Number (EAN) in Europe and the Uniform Code Council (UCC) in the United 
States (US). Then in the late 1990s, these two standards merged into one international standard, The 
European Article Number Uniform Code Council (EAN.UCC) system, which is an internationally 
accepted trading standard that allows information to be transferred throughout the logistics chain 
system and is now used by 900,000 organisations in over 128 countries. 

By adopting an internationally agreed standard, businesses receive the benefits of 
retaining customers, while being better positioned to service new customers with a 
minimum of effort.61 

The EAN.UCC system was endorsed by the Australian Logistics Council in October 200362. 

The EAN.UCC system is made up of three key components: 

 standard numbering system for the identification of goods, services, shipments, assets and 
locations 

 data carriers to represent the identification numbers in machine readable format 

 e-Messaging standards (EDI, XML) to transmit the captured data between trading parties. 

There are five different types of Unique Identifying Numbers in the EAN.UCC system63: 

 Global Trade Item Numbers (GTIN) which identifies individual products 

 Global Location Number (GLN) which identifies business and physical locations 

 Serial Shipping Container Code (SSCC) which identifies logistics units 

 Global Service Relation Number (GSRN) which identifies relationships between business and 
individuals 

 Global Returnable Asset Identifier (GRAI) and Global Individual Asset Identifier (GIAI) which 
identify returnable and individual assets. 

                                                      
58 NOIE (1999), op cit, page 27. 
59 NOIE (October 2003), op cit, page 8. 
60 http://www.ean.com.au/about_ean/_About_EAN_Sub.asp 
61 NOIE (October 2003), op cit, page 19. 
62 http://www.dotars.gov.au/transinfra/technewsletter/issue6dec03.htm 
63 NOIE (October 2003), op cit, page 12. 
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Of particular interest to the logistics industry is the Serial Shipping Container Code (SSCC) which 
can be used to track and trace single logistics units, such as a box, pallet or container. 

Figure 2: An example of the EAN.UCC SSCC Barcode64 

 
Barcodes can also be two dimensional which assists in storing more information than the 
conventional one dimensional barcode. There are three types of two dimensional bar codes65: 

 Stacked – multiple one dimensional rows stacked on top of each other 

 Matrix – a matrix or grid arrangement of light and dark modules 

 Composite – a combination of a one dimensional primary barcode and a two dimensional 
barcode with "supplemental" information. 

Two dimensional barcodes usually require a different scanner to a one dimensional barcode scanner. 
Two dimensional barcodes are also included in the EAN.UCC Standard. 

Figure 3: An example of a composite two dimensional barcode66 

 

                                                      
64 The first two digits in brackets are the application identifier (for example, identifies it uses SSCC), the next digit is an 

extension digit that is internally defined by the firm according to needs, the next 16 digits is the firm’s prefix number and 
serial reference number (used to identify one logistics unit), and the last digit is the check digit based on an algorithm of 
the previous digits. 
NOIE (October 2003), op cit, page 13. 

65 Automatic Data Capture Australia (Accessed 13 April 2004) All Bar Codes Are Not Created Equal 
http://www.adca.com.au/pages/white_pages/All%20Bar%20Codes%20Are%20Not%20Created%20Equal.pdf 
66 This is a stacked barcode and only the upper half of the barcode is 2 dimensional. 
EAN Australia (April 2002) User Manual: Symbology and Printing, page 71. 
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Case Study 6: Barcodes in the Cotton Industry 

Firms in the cotton industry (where 80% of exports are supplied by the top five exporters) 
have used barcodes on cotton bales since the 1980s67. Industry participants reported that 
the use of barcodes had resulted in labour savings in their warehousing systems and 
allowed for the timely supply of information on individual bales, traceability and quality 
testing. 

Three of the biggest exporters in Australia are owned by large multinational agribusiness 
companies that have integrated computer-tracking systems at all their production and 
export facilities around the world. Increasingly, overseas cotton mills want to process raw 
product from specific locations, with distinctive soil types and climates. The tracking 
technologies used by the industry allow for this, both efficiently and transparently. 

7.2.2 Radio-Frequency Identification (RFID) Tags 
Radio frequency identification tags are microchips that listen for a radio query and respond by 
transmitting their Unique Identifying Number. Tags are either active (require batteries but can 
transmit over large distances) or passive (require no batteries – they use the power from the initial 
radio signal to transmit their response68). 

Unlike barcodes, RFID tags can be read dozens or hundreds of feet away, depending on the 
technology (both the tags and the reader) and whether the tags use batteries to transmit the response, 
and do not have to be “within sight”. Consequently a large number of RFID tags (such as a pallet of 
tags or even a warehouse of tags) can be read in one sweep thus reducing the amount of labour 
required and thus reducing logistics costs. Tags can also be read while “in motion” thus the 
movement of goods does not have to be slowed down, saving transport time. 

Thus RFID tags can provide the same benefits as barcodes with less labour required and with a lower 
probability of contaminating, and thus damaging, the goods (for example, not having to open a 
refrigerated container to scan the goods). For example, if the manifest of a container was stored in a 
tag attached to the container, upon receiving the container the contents could be immediately 
reconciled with the order. 

Retailers and consumer-packaged goods makers expected RFID would cut stocking costs 
by 25% and store labour expenses associated with receiving goods by 65%, said Mario 
Rivas, executive VP at the communications division of Philips Semiconductors.69 

Some RFID tags also have read-write capabilities so that they can be used repeatedly for different 
items, unlike barcodes which just have read capabilities. 

Improvements in container security can be achieved through RFID tags storing container manifests 
that can be accessed anywhere along the logistics chain, RFID tags storing additional information to 
manifests70 (such as customs data) that help improve the security of the contents, and the use of 
password protection of the information stored on RFID tags. 

                                                      
67 Some cotton exporters are now using RFID technology. 
68 Mc Cullagh, D. (14 January 2003) RFID tags: Big Brother in small packages, ZDNET. 
http://www.zdnet.com.au/news/business/0,39023166,20271223,00.htm 
69 Whiting, R. (18 November 18 2003) RFID backers, privacy advocates seek common ground, IT News Australia. 
http://www.itnews.com.au/storycontent.asp?ID=9&Art_ID=17110 
70 Some tags can hold up to 15 times the data stored in a two dimensional barcode. 
The Automatic Data Capture Association (Accessed 29 March 2004) Symbol launches RFID solutions for temperature 

monitoring, field maintenance and mobile container manifest checking. 
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RFID tags are already in use in Australia (see Case Study 7): 

Many installations under way in Australia are focused on the supply chain, with the 
application of RFID to pallets and containers bringing greater flexibility and efficiency to 
production line, warehousing and transport operations.71 

For example, the e-tag used on Melbourne's City Link tollways is one example of RFID technology 
in the logistics chain72. In the future, trains and trucks that pass through multiple scanners en-route 
could provide exporters with real time information on the location of their goods without slowing 
down the delivery process. 

Case Study 7: RFID in the Wool Industry 

In the wool industry manual systems for identifying bales predominate. A barcoding 
system was introduced by one party in the industry several years ago; however triple 
dumping (tri-packing of three bales into the size of one) compacted the bar codes and 
made them unreadable. 

After it became obvious that bar codes would not work in the industry the Australian 
Wool Innovation (AWI), an industry research body that is funded by a levy on the sold 
wool clip, started carrying out research on the use of RFID technologies in wool bales. 
While it has set up a new industry group to promote the concept, some industry members 
could see no obvious logistical advantage from utilising the latest tracking technologies. 
Furthermore, there are multiple problems with the technology that currently exist which 
first need to be overcome before the technology can be used throughout the industry. For 
example the high moisture content in wool interferes with the signal, and the signal from 
low frequency RFID chips is harder to read. Furthermore, China, now the major market 
for Australian greasy wool, does not have the level of technology required for reading the 
chips. The AWI’s current project is to compare the costs and benefits of a logistics 
tracking system over the next year. 

Currently the main problem with using RFID tags is that the cost of a tag is considerably higher than 
the cost of using a barcode. 

Despite much of the hype about 5 cent tags, these prices are generally unavailable unless 
the order quantity is in the billions. More realistic quantities generally price out from 
$0.20 to $1.00 largely depending upon the durability requirements for tag packaging.73 

Thus the tags are currently only viable for more expensive products, as the price of the tag would 
account for a high percentage of the final price of high-volume low-value products such as individual 
grocery items. 

The tags also have a higher failure rate than barcodes, however the failure rate is largely dependent 
on environmental factors (water and metal can interfere with the signal) and this problem is expected 
to disappear as the technology improves. For example: 

                                                                                                                                                                    
http://www.adca.com.au/pages/pressreleases/Symbol_ILR_RFID.pdf 
71 McCabe, B. (3 February 2004) “RFID critics missing the big picture” in the Australian 
72 Barker, G. (1 October 2002) “Future shop: the frequency will change it all” in the Age 
73 Coyle, T. (23 September 2003) RFID and the Mainstream Supply Chain 
http://developer.net.au/features/articles/rfid+for+the+supply+chain.asp 
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If a wooden pallet soaks up water it can change the communications between the tags 
and the reader.74 

Although the global EAN.UCC standard also covers the use of RFID technology under Global Tag 
(GTAG) program, problems additional to those experienced by barcodes, such as multiple standards 
in the frequency that RFID tags transmit data and bandwidth allowance, may cause additional 
interoperability problems75. Presently, there are more than 120 protocols to transfer data between 
tags and readers around the world. 

7.2.3 Global Positioning Systems 
Global Positioning Systems (GPS) uses satellites to determine the location of objects via 
triangulation (measuring the location form the positions of three satellites)76. GPS is purely real time 
(items do not have to be scanned at points along the logistics chain) and consequently containers can 
be tracked at every point in the way to their destination allowing accurate estimation of delivery 
times and assisting in the analysis of the cause of a breach – ultimately increasing the reliability of 
the logistics chain and reducing the risk of damage to the goods. However, at the moment using GPS 
for individual containers is very expensive and is thus not often used. 

7.3 Cold Chain Systems 
The technology for monitoring reefer container temperature has passed through numerous 
generations. It started with the manual part-flow charts, before these were then digitised. Then, 
Power Cable Technologies (PCT) were introduced that could monitor temperature when the 
container was on power. 

The previous report examined emerging technologies that enabled the monitoring of refrigerated 
containers (reefers) in real time while the container was on a ship. These technologies are now 
available for on-land tracking of the container, thus allowing the ability to manage the complete 
freight cold chain from packing shed to customer. This is particularly relevant to refrigerated 
containers, whose contents are of high value, destined for highly competitive markets and which are 
dependent on maintaining a stipulated temperature. 

In general temperature logs are used to ensure and demonstrate compliance with health regulations 
and are examined after the container has reached its final destination. However, if some problem had 
developed on the landside leg of the container’s journey, capturing that at the port was too late as the 
produce was by then often spoiled. 

Temperature logs can also enable Hazard Analysis Critical Control Points (HACCP) recording, thus 
assisting in identifying where in the logistics chain breaches are likely to occur and rectifying any 
problems so that spoilage of goods are less likely to occur in the future. One exporter said that they 
had participated in special programs with Food Science Australia where around 200 sensors were 
used to map temperatures throughout a container to assist in identifying likely breach points. 

The ability to monitor temperature throughout the logistics chain and relay the information back to 
the exporter in real-time has many additional benefits. For example, the temperature of the produce 
can be monitored as it is loaded into the container. This is a common issue with warm produce being 
suddenly placed in a cold container, or where the produce was placed from a controlled-temperature 
cold shed into a yet-to-be-cooled reefer container. 

                                                      
74 Pearce, J. (15 January 2004) State of Play: RFID in Australia 
http://www.zdnet.com.au/news/business/print.htm?TYPE=story&AT=20282720-39023166t-10000004c 
75 ibid 
76 Stough. R, (2001) “New Technologies in Logistics Management” in Handbook of Logistics and Supply Chain 

Management, Eds. A. Brewer et al. Chapter 34, page 515. 
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Checking the temperature at successive points in the logistics chain (such as the truck depot or rail 
yard, intermodal terminal, and port container terminal) can reduce the costs of spoilage by 

 providing pre-warning of the impending spoilage of the goods – thus enabling the exporter to 
rectify any problems quickly before the goods spoil 

 warning the exporter of the spoilage of the goods before the customer receives the goods – thus 
enabling the exporter to send another batch of the goods or to notify the customer of spoilage so 
that goods can be acquired from an alternative source 

 providing transparency for any insurance claims that might result from spoilt produce. 

Similar technology to temperature logs can also be used to monitor pressure, oxygen and humidity 
levels. Through constant monitoring the shelf life of food products can be calculated at any time 
during the transit to market. 

One of the leaders in this field is an American company called Klaxion, which entered the Australian 
market by taking over a small local company, Smart Containers. Smart Containers and Klaxion had 
business models that entailed retrofitting their own technology into containers and selling the service 
to individual exporters. That has now changed. Modern containers have been set up for forms of PCT 
monitoring with built-in temperature sensors. Klaxion, and other companies such as Exago attach 
their technology to these pre-installed sensors and store temperature data constantly, even when the 
unit is not on power. 

The change in the business strategy is that Klaxion sells the technology to the shipping line, or 
container leasing company, which then markets it to the exporter. Utilising existing technology 
within the container reduces the costs to the exporter, and selling through the shipping line allows for 
a bundled price to be charged. 

For chilled produce the benefits of real-time monitoring are high (chilled produce must be kept in a 
very narrow temperature range), however for straight frozen produce (for example, the majority of 
meat exports), the benefits are less visible, according to participants in the industry, as the costs of 
monitoring are high compared with the low risk of spoilage (frozen produce must be kept at a lower 
absolute temperature, though somewhat wider temperature range). 
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Case Study 8: RFID in the Cold Chain System 

Symbol Technologies Australia has developed a RFID-based solution to monitoring the 
temperature of containers throughout the logistics chain77. Active tags attached 
(internally or externally) to containers can log the temperature, date and time at 1 minute 
to 18 hour intervals (the interval that a tag logs temperature can be modified as required 
as a container moves through the logistics chain). 

The temperature log can be extracted from a tag at any point in time to verify that the 
temperature of a container remained within the required range, and if any breaches in 
temperature occurred when the breach occurred. This can assist in identifying 
unacceptable products before unloading of the goods occurs, saving unloading costs and 
time, and can provide proof-of-temperature when goods pass to third parties. 

Using RFID reduces the costs of extracting the temperature log at various points along 
the logistics chain, which can potentially reduce the costs of spoilage (by providing pre-
warning of the impending spoilage or indicate spoilage has occurred before the customer 
has received the goods), as the cost of communications technologies can be spread over 
multiple containers. 

7.4 Documentation and Compliance Systems 
In Australia, exporting goods are controlled by various laws and government policies78: 

 For information gathering purposes, all goods require approval by the Australian Customs 
Service (ACS) to be exported and thus require an “Export Clearance Number” (will be replaced 
by an “Export Declaration Number” when ICS is introduced). Goods without ACS approval 
must not be loaded onto a ship or aircraft for export. 

 Some goods may be absolutely or conditionally prohibited from export (such as protected 
wildlife, some heritage items, selected weapons and other dangerous goods). If a good is 
conditionally prohibited from export, then an export permit must also be acquired. 

 Ships and aircraft must also receive approval from ACS before departing from Australia and 
thus require a Certificate of Clearance. 

The countries that are importing the goods may also require additional documentation, such as 
sanitary and phytosanitary certification for dairy, fish, meat, grain and horticulture exports. 
Additional certification may also be required for other products such as wool, skins and hides, 
inedible meats (including pet foods), pharmaceuticals, rendered products and live animals. Such 
certification is provided by the Australian Quarantine and Inspections Service (AQIS). 

In order to reduce the time and resources required by both Australian exporters, ACS and AQIS in 
providing and processing the necessary documentation, various IT communication systems have been 
developed and manual reporting has been slowly phased out. These systems include COMPILE, 
EXIT, ACA and SCA. 

                                                      
77 The Automatic Data Capture Association (Accessed 13 April 2004) Symbol launches RFID solutions for temperature 

monitoring, field maintenance and mobile container manifest checking. 
http://www.adca.com.au/pages/pressreleases/ILR.pdf 
78 http://www.customs.gov.au/site/index.cfm?nav_id=670&area_id=5 
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Recently, moves have been made to integrate these systems into one open IT system that can be 
accessed via the internet. This program is called the Customs Cargo Management Re-Engineering 
(CMR) program. The implementation of this new system will force almost all exporters to gain 
access to the internet (manual requests for a Export Declaration Number may still be entered in 
person, but no longer by fax or post79), and all carriers to gain access to the internet (as all manifests 
must be submitted electronically80). 

In addition to the rule that goods without ACS approval must not be loaded onto a ship or aircraft for 
export, goods must not be delivered to a cargo terminal without ACS approval. This decreases the 
time required needed for carriers to produce outward manifests that match ACS records. Previously 
outward manifests were required for carriers to receive a Certificate of Clearance. After the 
implementation of CMR, to receive a Certificate of Clearance an electronic departure report that 
outlines the timeline for lodging the outward manifest must be received by ACS - the carrier must 
lodge the outward manifest within three days after the departure of the ship or aircraft81. 

Positive spin-offs from CMR may include improved record keeping, reduced errors during 
processing, increased efficiency of carriers to produce outward manifests, the ability to check the 
status of transactions, and through exposure to the technology the increased use of IT security 
systems such as digital certificates and the increased use of other internet-based, export logistics 
chain technology. 

7.4.1 Integrated Cargo System (ICS) 
Currently ACS reporting and processing systems, such as COMPILE, EXIT, ACA and SCA, are 
individual systems and operate through closed communication gateways. The Integrated Cargo 
System (ICS) consolidates current ACS reporting and processing procedures into one open IT system 
which can be accessed via the internet by both exporters and importers anywhere in the world. It is 
planned to be phased in over 2004. 

Security of users and transaction details will be protected by Public Key Infrastructure (PKI) – digital 
signature certificates which provide confidentiality (unauthorised parties cannot receive the 
messages), authentication (confirmation of who is the message sender), non-repudiation (the sender 
cannot deny sending the message), and message integrity (no tampering with messages is possible) 
over the internet. In other words, no one will be able to read or change the messages other than the 
sender and the intended recipient82. 

ICS can be accessed via either the Customs Interactive facility (web-browser) or through Electronic 
Data Interchange (EDI) technology83 coupled with a user interface which can be custom-made to the 
needs of the exporter or importer. 

The Customs Interactive facility has a range of enhanced functions for lodging import and export 
declarations and cargo reports, can be used to update the client register and check the status of 
transactions, and requires minimum software and training costs. However, the Custom Interactive 
facility cannot save information during work in progress or store records on the user’s system. 

                                                      
79 Australian Customs Service (December 2003) New Rules for Exporters 
80 Ibid 
81 Ibid 
82 http://www.customs.gov.au/site/page.cfm?area_id=7&nav_id=1223 
83 EDI is a class of industry specific message formats. 
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EDI technology can enable records to be stored on the user’s system, transactions to be held, saved 
during work in progress, amended and re-transmitted, transmissions to be batched, and a direct 
connection to Customs can be arranged for high volume clients. However, the software development 
and maintenance, and training costs are potentially high84. 

7.4.2 EXport DOCumentation (EXDOC) System 
In order for some primary products to be exported to certain countries, certain certificates may be 
required, such as health certificates, certificates as to the condition of the product, or phytosanitary 
certificates. AQIS provides this service by physically inspecting the product and issuing the relevant 
certificate or through quality assurance arrangements where individual parties are audited on a 
regular basis depending on the risk of the product to be exported and their history of compliance with 
procedures. 

The EXport DOCumentation (EXDOC) system enables exporters of these primary products to 
electronically lodge any required information about the proposed exports with AQIS (Request for 
Permit (RFP)). The system then links this information with the results of physical inspections of the 
product by authorised inspection staff – employees of AQIS or employees of processing 
establishments with AQIS AQA arrangements. If the product is determined eligible for export, the 
system issues an Export Permit Number (EPN) and provides any other export documentation 
required85. 

The main benefit to exporters from using EXDOC is a reduction in costs and time associated with 
compliance with governmental regulations and quicker export clearance. This benefit is further 
enhanced by the system’s capability to obtain an Export Clearance Number (ECN) from Customs 
(via the EXIT system) on behalf of the exporter via the Single Electronic Window (SEW). This 
reduces the amount of time spent re-keying data. When ICS is implemented, EXDOC will also be 
able to obtain an Export Declaration Number (EDN) from ACS (via ICS) on behalf of the exporter. 

The main benefits to AQIS from using EXDOC are reduced administration costs in terms of issuing 
the export documentation. 

EXDOC uses EDI technology coupled with an AQIS-accredited interface software product. Many 
exporters use agents to access the EXDOC system rather than directly investing in the software 
themselves86 thus through competition between agents and by agents taking advantage of economies 
of scale, exporters can reduce the costs of accessing EXDOC. Currently there are no formal plans to 
transfer to a web-based system87. 

Initially the system was set up in August 1992 for producing documentation for meat exports. The 
system was later redeveloped to issue certificates for dairy, fish, grain, horticulture, wool, skins and 
hides exports88. Future expansions may include inedible meats (such as pet foods), pharmaceuticals 
and rendered products, and live animals89. 

                                                      
84 http://www.customs.gov.au/resources/Files/FS_20030814_communicating_with_customs.pdf 
85 Australian Quarantine and Inspection Service (October 2002) EXDOC: Export Documentation System, System Overview, 

page 1. 
86 Discussions with AQIS, Fishing Section. 
87 Discussions with AQIS, Grains and Horticulture Section. 
88 Australian Quarantine and Inspection Service (Accessed 25 March 2004) Development of EXDOC - where it came from 

and where it is going 
http://www.affa.gov.au/content/output.cfm?ObjectID=B56EABA8-451B-4290-BB65303516EBF528#history 
89 Australian Quarantine and Inspection Service (October 2002) EXDOC: Electronic Export Documentation System, Plain 

English Information Paper For Prospective EXDOC Users 
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Table 21: Percentage of Requests for Permit Using EXDOC 

Meat Dairy Fish Grain Horticulture Wool Skins and 
Hides 

100% 90% 90% 35% 50% n/a n/a 
The use of ExDoc for edible red meat exports was mandated in September 1993, other edible meat followed shortly 
afterwards. The expansion of ExDoc functionality to include wool and skins and hides has just recently occurred and 
consequently data on usage is not yet available. 
Source: Discussions with AQIS 

All meat certificates and certain non-meat certificates must be printed at AQIS Regional Offices 
while other non-meat certificates can be remotely printed by individual exporters using JetForm 
combined with a facsimile signature and seal, to be manually sent to the destination country’s import 
clearance authority. Alternatively electronic certificates may be transmitted using EDI (SANCRT) or 
XML (E-cert) directly to the relevant destination country import clearance authority by AQIS. This is 
an improvement on the paper certificate system as it reduces administration costs and gives the 
importing authority prior notification of the import, which assists the import authority with risk 
profiling and planning resource use (officers and product testing) and assists faster clearance for 
Australian exports. Furthermore, compared with paper certificates, electronic certificates are less 
open to fraud as the information passes directly between government authorities rather than through 
many parties in the supply chain90. 

Due to the use of EDI technology, SANCRT is complex, expensive and so far has only been used by 
Japan for meat exports since 199891. Furthermore, if every country develops their own EDI system 
for transmitting electronic certificates each import authority would have to run multiple systems that 
connect to their own system through an intermediary system that becomes increasingly complex as 
more countries transmit their own electronic certificates. 

In contrast, due to the use of XML technology, E-cert92 is easier and cheaper for countries to develop 
their own software. E-cert also allows importing authorities to either download the certificate data 
into a spreadsheet or automated import clearance system, or view the electronic certificate on a 
secure, tightly controlled and monitored web site – effectively making the system available to all 
countries at minimum cost and risk93.  

Currently E-cert is being trialled in the US, Canada, Singapore, UK, Chinese Taipei, Jordan,  New 
Zealand and Australia94 and APEC is actively supporting E-cert uptake amongst its member 
countries through the involvement of its working groups and recognition of E-cert as the APEC-
preferred system for electronic certificates. Due to the ‘open source’ nature of the system, combined 
with AQIS’s and the New Zealand Food Safety Authority’s plans to seek ratification of the E-cert 
message structure at the United Nations Centre for Trade Facilitation and Electronic Commerce (to 
encourage trading partners to build their electronic certification systems to a common standard which 
will streamline inter-government communication), other countries are also expected to adopt the 
system95. As the number of E-cert users increases, administration costs as a result of paper 
certificates, which are incurred by both AQIS and EXDOC users, will fall and exporters will receive 
faster clearance in a broader range of export destinations – further encouraging the use of EXDOC by 
Australian exporters. 

                                                      
90 Discussions with AQIS, E-cert Section. 
91 http://seafood.truenorth.net.au/seccmins070203.htm 
92 AQIS developed E-cert jointly with the New Zealand food Safety Authority 
93 Australian Quarantine and Inspection Service (December 2002) Bulletin, Volume 17, Number 10. 
94 Discussions with AQIS, E-cert Section. 
95 http://seafood.truenorth.net.au/seccmins070203.htm 
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7.5 Ordering and Payment Systems 
The use of technology in ordering and payment systems, specifically the use of electronic 
communication, can both decrease the time to perform repetitive tasks such as making and receiving 
orders, paying suppliers and invoicing customers, thus increasing the ability to concentrate on more 
important or strategic tasks96. 

One of the main benefits from the use of technology in ordering and payment systems is the 
reduction of the likelihood of errors – particularly for larger organisations. The costs from errors are 
incurred during finding and re-entering correct data, finding and driving to correct pickup or delivery 
point, arranging a new trip with the correct vehicle size or type, arranging urgent deliveries for lost 
orders or incorrectly delivered freight, and collecting incorrectly delivered freight. 

The use of the internet by increasingly more parties in the logistics chain has made the electronic 
communication of orders and payments increasingly widespread and this trend is expected to 
continue. 

Previously, firms wanting to exchange information electronically had to use EDI and consequently 
firms had to invest substantially in software development and value-added networks to communicate 
one-to-one with other firms. Despite various EDI standards, such as the UN EDIFACT, many parties 
that use EDI have developed their own proprietary system which further increases implementation 
costs – for example, one  firm’s EDI system may be incompatible with another firm’s business 
system, or a firm may have to run multiple systems for EDI communication with multiple firms 
which are integrated into their own system through increasingly complex intermediary software. Exit 
and switching costs are also a strong barrier to competition97. 

The widespread use of the Internet means that almost all communications can occur through one 
network using email, webforms or XML. XML, an internet-based data transfer protocol, is flexible 
enough to allow many different types of communications between firms to be defined easily and 
provides a common format that allows different systems to communicate. XML does not require the 
same level of hardware that EDI requires and smaller companies can purchase pre-written XML 
software that can be integrated into existing business systems with limited IT knowledge. However, 
for well-defined, repetitive and high-volume communications (in particular ones where privacy and 
security issues are important) a dedicated EDI connection may still be more appropriate98. 

An interesting example of using technology in ordering and payments was provided by Panda Ranch 
(stone fruit exporters). This involved growers emailing digital photos of whole and cut open fruit to 
purchasers in Taiwan. The customers could assess the quality of the fruit from the digital images and 
email back an order. While email and digital photography are relatively straightforward technologies, 
the combination of these tools results in a very cost-effective and instantaneous product quality and 
ordering system. The main difficulty with implementing this solution was having adequate internet 
bandwidth in rural areas to allow digital photos of fruit to be emailed quickly. 

                                                      
96 NOIE (1999), op cit, page 9 and pages 40-42. 
97 Ramaseshan, B. (1997) “Attitudes towards use of electronic data interchange in industrial buying: some Australian 

evidence” in Supply Chain Management, Volume 2, Issue 4, page 149. 
98 DeJesus, E. ( 8 January 2001 ) “EDI? XML? Or Both?” in Computerworld 
http://www.computerworld.com/managementtopics/ebusiness/story/0,10801,55904,00.html 
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TECHNOLOGIES IN THE EXPORT LOGISTICS CHAIN SUMMARY 

Booking Systems 

The ultimate booking system, a “single window” that allows exporters to lodge 
information once and subsequently the system performs all export related activities (such 
as transactions concerning packing, trucking, shipping line booking, payment, container 
terminal entry, etc), is yet to be developed. However organisations such as Tradegate 
ECA, 1-Stop (a joint initiative between Patrick Stevedores and P&O Ports), and Sydney 
Port Corporation’s Industry E-Commerce Communications System, offer booking 
systems with a sub-section of the services offered by a “single window”. 

The introduction of compulsory electronic Pre-Receival Advice forms, to be accessible 
from Tradegate and 1-Stop, and the combination of the two stevedores VBS systems into 
1-Stop may induce further uptake of the internet and systems such as Tradegate or 1-
Stop. 

Tracking Systems 

Container tracking can assist customers by providing real time notification of changes in 
circumstances, thus improving inventory management, invoicing of goods, security, 
resource planning, and reducing the costs incurred in the event of a breach in quality and 
helping to identify where those breaches occurred. 

Examples of tracking technology used in the logistics industry include barcodes, RFID, 
and GPS. However the cost of tracking technologies and a lack of standards across the 
industry have inhibited uptake. 

Cold Chain Systems 

Cold chain systems that monitor temperature and other environmental conditions are now 
available for on-land tracking of the container. Previously temperature (and other 
environmental) logs were used to ensure compliance with health regulations, however the 
ability to monitor temperature (and other environmental conditions)  throughout the 
logistics chain and relay the information back to the exporter in real-time has many 
additional benefits particularly for exporters of chilled products such as fruit. Benefits 
include providing pre-warning of the impending spoilage of the goods, warning the 
exporter of the spoilage of the goods before the customer receives the goods, and 
transparency for insurance claims. By combining temperature (and other environmental) 
logs with RFID technology, Symbol Technologies Australia can provide these 
capabilities. 

Compliance and Documentation Systems 

In order to reduce the time and resources required by Australian exporters, Customs and 
AQIS in providing and processing the necessary documentation, various IT 
communication systems have been developed and manual reporting has been slowly 
phased out. The Customs Cargo Management Re-Engineering (CMR) program aims to 
integrate these systems into one open IT system that can be accessed via the internet and 
phases manual reporting out almost completely. The ExDoc system, used for certification 
of various agricultural products, is also being expanded to cover more products. Both the 
CMR program and the ExDoc system are likely to have a positive impact on the use of 
the internet. 

Ordering and Payments Systems 
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Electronic communication of orders and payments decreases the time to perform 
repetitive tasks and reduces the likelihood from errors. The use of the internet by 
increasingly more parties in the logistics chain has made the electronic communication of 
orders and payments increasingly widespread and this trend is expected to continue. 
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8 Security Impacts on Technology Adoption 
Since 11 September 2001 logistics chain security measures across the world have been upgraded 
considerably. 

In response to fears of the maritime industry being a target of attacks or used to transport terrorists or 
weapons of mass destruction, the International Maritime Organisation developed the International 
Ship and Port Facility Security Code (ISPS Code). The ISPS code sets out mandatory and voluntary 
maritime security measures to be undertaken by governments, ship owners or vessel operating 
companies, ships, and port facilities. These measures were adopted as amendments to the Safety of 
Life at Sea Convention, 1974 (SOLAS Convention), to which Australia is a signatory, and the 
measures are to be implemented by 1 July 200499. 

In order to implement these security measures, the Australian parliament passed the Maritime 
Transport Security Act 2003 which closely follows the mandatory requirements of the ISPS code. 

In addition, the US has implemented 4 initiatives that reduce the threat of terrorist attacks to the US 
that might be accomplished through imports entering the US. These security measures include the 
Container Security Initiative (CSI), the 24-Hour Rule, Customs-Trade Partnership Against Terrorism 
(C-TPAT), and the Public Health Security and Bioterrorism Preparedness and Response Act 
(Bioterrorism Act). The security measures are not mutually exclusive – just because an exporter 
complies with one of the measures does not remove the requirement to comply with the other 
measures. 

The US security measures cover a larger section of the logistics chain of imports entering the US 
compared with that covered by the ISPS code (see Figure 4). 

Other countries, such as Canada (on the 19th April 2004) and the EU (currently under consideration) 
are also implementing measures similar to the 24-Hour Rule. 

There exists some concern that the overlapping security measures will create an overly bureaucratic 
system, contrary to the aims of all of the initiatives. 

Figure 4: Security Initiatives and the Logistics Chain 

 
Source: Philippe Crist (July 2003) Security in Martime transport: Risk Factors and Economic Impact, OECD Maritime 
Transport Committee, page 52. 

                                                      
99 Brew, N. (13 May 2003) Ripples from 9/11: the US Container Security Initiative and its Implications for Australia, 

Current Issue Brief Number 27 2002-03, page 5. 
Canberra: Foreign Affairs, Defence and Trade Group, Department of the Parliamentary Library 
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While the country implementing the security measures does incur some of the additional 
administrative costs, the cost of complying with the new regulations (additional time, staff, costs of 
computer and internet access, storage costs, and security measures such as additional fencing, 
electronic container seals etc) will largely fall on exporters through direct costs incurred by the 
exporter, or paying a higher Port Service Charge or freight rate. 

Furthermore, as a result of many of the security initiatives, the ability to use just-in-time (JIT) 
inventory management is compromised and inventory costs have increased. For example, between 
the early 1990s and 2001 US firms were estimated to have reduced their inventory from 1.57 months 
to 1.36 months, however by 2002 US firms had increased their inventory to 1.43 months, thus wiping 
half the logistics productivity changes realised during the 1990s, and the increased inventory holding 
costs were estimated to be between US$50 billion and US$80 billion in 2002100. 

While some of these costs can be passed onto the foreign consumers through increased prices, the 
consumers are likely to react by switching their consumption patterns towards domestic production. 
As a result, at the margin the security measures are likely to act as impediments to trade and will 
negatively impact on total exports to the relevant countries. However, depending on Australia’s 
performance at complying with the new regulations relative to other exporting countries, the 
measures do have the potential to skew exports to the relevant country towards Australian exporters 
so that Australian exports do not decline as rapidly, or even increase, at the expense of other 
exporters (Australia might receive a larger slice of a smaller cake, so to speak, if Australian 
compliance is better than average). Alternatively the exact opposite may occur if compliance is not 
rapidly achieved, which may disadvantage Australian exporters (see section 10). 

There are demands within industry for the government to bear the cost, in line with practice in the 
US. The main beneficiary from the enhanced security measures is the general community, 
particularly given positive spin-offs such as reduced revenue evasion, increased cargo processing 
efficiency, real time information about cargo and the shipping industry, and greater ability to forecast 
activity and thus increased administrative resource management101 – consequently there may be a 
case that the costs should be recovered through general taxation102. On a similar track, Maersk is 
currently lobbying for customs authorities to fulfil the requirements for the 24-hour Rule rather than 
the shipping lines, as customs authorities already collect all the information. 

Technology has been crucial in meeting increased security-reporting requirements, such as using the 
internet to comply with electronic reporting requirements of the US 24-hour Rule and the new ACS 
rules soon to be implemented under CMR or tracing technologies to comply with the US 
Bioterrorism Act, EU Genetically Modified Food Regulations and the EU General Food Law. As a 
positive spin-off, the security measures may accelerate the uptake of technology in the export 
logistics chain. 

However, there is also a need to balance the efficiencies available from greater adoption of 
technology against the risks that communications systems themselves could be subject to security 
threat. For example, tracking systems using GPS depend on satellites that could be sabotaged, as 
could the domestic or international high speed data links that facilitate the flow of information. This 
may imply building in redundancy or investing in back-up systems to reduce the risks to the export 
logistics chain. Government agencies can take a lead in evaluating security risks to logistics chains, 
and in gauging the impact of possible technological solutions on those risks. 

                                                      
100 US study quoted in Philippe Crist (July 2003) Security in Maritime Transport: Risk Factors and Economic Impact, 

OECD Maritime Transport Committee. 
101 Similar benefits also accrue to the shipping industry, in addition to reduced theft along the supply chain. 
102 Lloyds List DCN (18 December 2003) Canberra to pay for security, not trade 
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8.1 Australian Security Initiatives 

8.1.1 Maritime Transport Security Act 2003 
The Maritime Transport Security Act 2003, enforced by the Department of Transport and Regional 
Services (DOTARS) through the Maritime Transport Security Regulations, is based on the 
mandatory section of the ISPS code. It is estimated that the Act affects around 300 port facilities, 70 
ports, and 70 Australian flagged ships involved in international and interstate trade103. 

The Act (and the ISPS code) define three security levels, set by DOTARS, from 1 (the lowest level) 
to 3 (the highest level). Level 1 is the default level and effectively means “business as usual” – 
however with an increased awareness by the maritime industry of potential threats. Level 2 is applied 
if a “heightened risk to maritime transport has been identified”104 (a non-specific risk). This may 
entail increased screening of containers, increased patrol guards along shipping lanes etc. Level 3 is 
applied if “a security incident is probably or imminent”105 (a specific risk). This may entail 
evacuation of a ship, stopping all cargo operations at a port etc. 

In general, while level 1 and level 2 may result in some costs incurred and a small impact on trade 
flow, level 3 potentially has major disruptive effects and incur large costs – mainly by the firms 
affected by the disruption rather than the government. 

The Act enables DOTARS to create maritime security zones106 within port areas, around ships and 
on ships, where access to the zones by people, ships, vehicles or goods is controlled. Technology 
used to control access might include walk-through metal detectors, hand-held metal detectors, trace 
explosive detection devices, x-ray equipment107, ‘swipe-cards’. 

The Act requires that port authorities, port facilities (such as stevedoring operations) and Australian 
ships operators complete a security plan108 which assesses current security arrangements (such as 
access controls, communication procedures, monitoring procedures, and exclusion zones) and 
specifies the additional security measures to be implemented at each security level and a security 
officer responsible for ensuring that the industry participant responds to the security level109, and if 
necessary tighten various security arrangements, by 1 July 2004. Security plans must be revised 
every 5 years110. 

                                                      
103 Department of the Parliamentary Library (2003) Maritime Transport Security Bill 2003, Bills Digest, Number 63, 2003-

04 
104 ISPS Code, Subclause 22(3) 
105 ISPS Code, Subclause 22(3) 
106 Land-side restricted zones, cleared zones, and water-side restricted zones for port areas, exclusion zones (a specified 

distance from the ship) for around ships, and onboard restricted areas for on ships. 
Department of Transport and Regional Services (2003) Maritime Transport Security Regulations 2003 – Part 6 Maritime 

security zones 
107 Department of Transport and Regional Services (2003) Maritime Transport Security Regulations 2003 – Subdivision 

7.30 Equipment to be used for screening 
108 Which had to be submitted for approval by DOTARS by 1 March 2004. 
Office of Transport Security, Department of Transport and Regional Services (Accessed 3 March 2003) IMO ISPS Code and 

Australia’s Response to Maritime Security 
http://www.dotars.gov.au/transsec/index.aspx 
109 Department of Transport and Regional Services (Accessed 3 March 2004) Australia's implementation of the International 

Ship and Port Facility Security Code 
http://www.dotars.gov.au/transsec/International_ship_and_port_facility_code.aspx 
110 Office of Transport Security, Department of Transport and Regional Services (Accessed 3 March 2003) IMO ISPS Code 

and Australia’s Response to Maritime Security 
http://www.dotars.gov.au/transsec/index.aspx 
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During discussions in Brisbane, the two national terminal operators flagged that the impact of the Act 
on their operations would not be substantial. All the main terminals in the country already have 
perimeter fencing and some form of single gate entry and the only necessary upgrades are a few 
CCTV cameras and proximity cards used for entry to the yards. The terminal operators’ Security 
Plans, and associated administration costs were handled nationally at the head office level. The 
terminal operators also had to train staff in security procedures and appoint terminal security officers. 
This involved up to a week’s training, and more security guards have been employed. They also 
receive the list of seamen onboard calling ships and pass this on to the authorities. 

Whilst the terminal operators found the new security procedures were not too onerous, there was 
concern if other measures came into force, such as inspection of container seals (see Case Study 10) 
and empty containers. They estimated that up to six additional staff at $150,000 each would be 
required (an additional $1million a year), operations would be slowed down and further costs would 
be incurred throughout the whole stevedoring process. 

The shipping lines111 advised that they had incurred staff training costs but the additional duties were 
added to the current duties of staff (on ships, the Security Officer is usually the First Officer or 
Captain) and once the procedures were installed the shipping lines did not see any great cost or 
resource requirement (unless there was a terrorist incident). 

Brisbane and Sydney ports, which are the second and third largest container ports in the country, 
advised that security staffing had to be upgraded to comply with the Act. In particular, Brisbane 
appointed an ex-security industry manager to the newly-created position of Security Manager in 2002 
and Sydney was in the process of appointing a manager (preferably a senior ex-policeman, around 
Assistant Commissioner rank, as Melbourne Port had earlier) in February and March 2004. Both 
ports had had to hire consultants to undertake portions of their Security Plans and had to reallocate 
substantial resources to meet the end of February 2004 deadline. 

The Port of Brisbane, which has an 80-kilometre approach channel shared with all manner of other 
craft (mainly leisure craft), had a particular issue defining its security perimeter as on its Fisherman 
Islands container facility it has a visitor centre aimed at attracting the general public. This area had to 
be defined outside the security zone, but the single, short, narrow connecting bridge to the mainland 
had to have an electronic sliding gate installed for emergencies. 

One port advised that they would be testing their new regime in conjunction with their annual 
emergency response exercises. Both ports were scheduling monthly or bi-monthly security meetings 
with all the other parties involved with operations on port land. 

Overall the ports did not see the measures as too onerous, especially in relation to the requirements of 
health and safety legislation in recent years, which they believe helped them in adjusting to the new 
security regime. 

                                                      
111 Other changes to SOLAS included the schedule for equipping ships with AIS was brought forward to December 2004, 

the ship’s unique identification number must be prominently and permanently displayed – embossed, punched or cut into 
the ship, and the schedule for equipping ship with a Ship Security Alert System was brought forward (1 July 2004 for 
passenger ships, high-speed cargo vessels, chemical tankers, oil tankers and gas carriers of more than 500 gross tonnes, 
and 1 July 2006 for all other ships of more than 500 gross tonnes). Automatic Identification Systems (AIS) are ship-
borne communication devices that communicate (the ship’s identity, position, heading and speed) with other AIS 
transponders and shore-based facilities. Although these devices were originally designed to improve navigation in 
crowded areas, they can also be used to monitor the movements of ships that are a security risk. A Ship Security Alert 
System must transmit a security alert to the appropriate authority but do not send the security alert to any other ships, do 
not raise the alarm on-board the ship, continue the alert until deactivated or reset, and are able to be activated from the 
navigation point and at least one other location on the ship. 
Philippe Crist (July 2003) Security in Maritime Transport: Risk Factors and Economic Impact, OECD Maritime 
Transport Committee, page 31-32. 
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It is obvious that the maritime industry is not starting from scratch – many ports, port facilities and 
ships had already implemented measures to deal with workplace safety and public liability concerns. 
However, there is some concern about DOTARS carrying out spot inspections and fining ports for 
non-compliance, in part to recover the costs that they are set to incur. 

There was concern that as Australian ports were fairly substantial feeder ports to major hubs such as 
Singapore and Hong Kong (which are major CSI ports, unlike Australian ports), the knowledge of 
any non-compliance or fall in standards at an Australia port could detrimentally affect the port’s 
reputation and may cause delays in the passage of transhipment cargo originating from that port. 

Overall, discussions with members of the maritime industry revealed that the new security measures 
were not, at this stage, a major hindrance to trade and it would be a greater hindrance if Australia did 
not have them. Technology had, and will continue to play, an important roll in defraying some of the 
costs in meeting the heightened security requirements. 

8.1.2 Tracking Dangerous Goods 
Currently, land movements of dangerous goods are not monitored; there are no standard reporting 
systems; and there is very little flow of information between different parties. Hence, little is known 
of what is in a container, where it is, who is licensed to handle it and who, at a given time, has control 
of the container. A report on this issue was completed in early 2004 and considered by the 
Government-appointed Australian Logistics Council (ALC) in February 2004. The report examines 
the 

scope and merits of incorporating a national e-commerce platform to consolidate data 
associated with the movement and storage of dangerous goods. Such a platform would 
interact with the different systems operated by ports, shippers, shipping lines, forwarders, 
and others. This platform would be web-based, nationally consistent, able to interface 
with “back office” land and port systems and the systems of individual service providers 
along the chain, and have the necessary safeguards to preserve commercially 
confidential information.112 

In 2004 the three east coast ports put forward a proposal on a Dangerous Goods Booking and 
Monitoring System. Two other potential hosts of such a notification system are 1-Stop and 
Tradegate. Dangerous goods transported in containers are mainly imports rather than exports. 
However, the national system, which will most likely have one web address for booking and lodging 
movement information on the containers, provides the opportunity to further the rather limited 
current objective into a full-blown national container booking and monitoring system – thus 
impacting on exports and the rate of adoption of technology in the export logistics chain. 

At the time of writing the ALC has referred the matter to a security sub-committee, which will make 
recommendations as to how to progress the issue. 

                                                      
112 Australian Logistics Council (October 2003) The Australian Logistics Industry Strategy: 1st Year Implementation Report, 

page 33. 
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8.2 US Security Initiatives 

8.2.1 Container Security Initiative (CSI) 
As a consequence of fears of sea cargo containers being used to facilitate future terrorist attacks on 
the US, the Container Security Initiative (CSI) was developed to identify and screen high-risk 
containers entering the US for Weapons of Mass Destruction (WMD) before they are loaded onto a 
ship bound for the US. This is achieved by establishing security criteria to identify high-risk 
container, using large-scale detection technology to pre-screen high-risk containers (such as container 
X-ray machines and radiation detectors), and using electronic tamper-proof seals that help identify 
any tampering with the container during transit. 

The CSI program is conducted through bilateral agreements between the US and foreign 
Governments regarding certain ports of departure. Specifically, US Customs officials “supervise” the 
inspection of containers bound for the US by foreign officials (as the US has no jurisdiction in 
foreign countries to perform the inspections themselves). 

The US claims that CSI will not inhibit the free flow of trade: 

Cargo typically sits on the pier for several days waiting to be exported. CSI targets 
containers to be examined before they are loaded on the vessel for departure. 
Consequently, we use the containers wait time at the port of export to do this work. When 
the container arrives in the U.S., it can then generally be immediately released.113 

This is not the case if firms are using just-in-time production methods, which is particularly relevant 
for many agricultural commodities (see Case Study 11). Consequently CSI ports may incur increased 
terminal costs as containers, particularly reefers, are delivered earlier to the port. 

Furthermore, the pre-screening of a container does not necessarily ensure that the re-screening of the 
container when it arrives in the US will not take place: 

Naturally, [Customs and Border Protection] CBP ultimately reserves the right to inspect 
any cargo container that arrives in the United States, whether it has been pre-screened or 
not. This would only be done if additional information is available about the container, 
or if evidence exists that the container or its seal may have been compromised.114 

Although imports from CSI ports are less likely to experience delays after they arrive at US ports, 
this benefit would be at least partly offset by the costs of the port becoming CSI-compliant – which is 
likely to be passed on to exporters and ultimately consumers – thus reducing any potential distortion 
in port use. 

Already Governments of the top 20 ports that export cargo in containers to the US have agreed to or 
have implemented CSI (representing approximately two-thirds of all sea cargo containers exported), 
and further 7 ports have also agreed to or have implemented CSI115. However, 

                                                      
113 http://www.customs.gov/xp/cgov/enforcement/international_activities/csi/q_and_a.xml 
114 ibid 
115 http://www.us-asean.org/ctc/malaysia_customs_03/US_Customs.ppt 
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…the European Union (EU), is initiating legal proceedings against those member states 
which have individually entered into bilateral agreements with the US. Claiming that any 
agreement to enter into the CSI has to be between the US and the EU as a whole, the EC 
is reportedly concerned that European ports will become divided into those which are 
approved by US Customs and those which are not, resulting in the erosion of fair and 
genuine competition between ports.116 

As the Australian Government has not yet committed to the CSI117 the impact on Australian 
exporters is expected to be minimal. However, in the event of a terrorist attack US customs has 
indicated that containers arriving from non-CSI ports may be refused118 and consequently the effects 
could be considerable for Australian exports to the US. If the Australian government commits to CSI, 
then the impact on the adoption of technology within CSI ports may be substantial (in particular the 
use of large-scale detection technology and electronic tamper-proof seals), however the costs may far 
outweigh the benefits (see Case Study 9 and Case Study 10). 

Finally, if other countries also start to implement similar initiatives to the CSI then effort by Customs 
officials around the world will be replicated and the additional resources expended would double up 
with no significant benefit. 

Case Study 9: Continuous Container X-Ray Machines 

Currently the ACS x-rays approximately 80 containers a day at each of the ports (40 from 
each terminal operator) – representing 2 to 3% of the full containers that cross the 
waterfront – using a high-powered transmission X-Ray system. Most containers are 
chosen at random, though some chosen result from information received from other 
parties, or boxes that may have suspicious paperwork. The activity is undertaken in 
secret, with the importer or exporter not knowing if their container is being inspected. 
This has resulted in the terminals having to make up a dummy stack for any containers 
being inspected in case the importer or exporter uses various means to check on the 
location of their box. 

Direct costs of scanning the containers are borne by Customs, however each container 
usually takes two hours and supplying the containers for scanning can be resource and 
time consuming. For example P&O in Brisbane operate an overhead gantry system in 
their yard with cranes and as export boxes are block-stacked for loading onto the ship in a 
particular order, to remove a box from the middle or bottom using an overhead crane is 
time consuming. Patrick’s operations, which utilises straddle carriers, is less affected, 
though the cost of the additional container lifts is still incurred. 

Some firms are now promoting systems that allow for all containers that enter and leave a 
container terminal to be x-rayed while being non-intrusive and cause little or no delay to 
the progress of the container, thus ensuring that the efficiency of the terminal is not 
compromised. 

                                                      
116 Brew, op cit, page 4. 
117 http://www.us-asean.org/ctc/malaysia_customs_03/US_Customs.ppt 
118 Brew, op cit, page 2-3. 
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One system, developed by the company American Science and Engineering and 
promoted by the Australian company Homeland Security Pty Ltd, claims to be able to 
scan 2.4 metres away from the box at a speed of 10 km an hour from a number of angles. 
This is achieved through using a standing “portal” which scans the container on a truck as 
it passes into or out of the container terminal gate. Another system scans containers as a 
moveable van containing the same technology drives between the stacks of containers. 

Both systems use a process called “back scatter”, which would show a form of “black 
hole” for an area that could be hiding something, and which could be shrouded in lead 
which does not show up on X-Rays. It would not, though, show the actual item in the 
middle of the container – no system can at this time. While the efficiency or cost 
effectiveness of either of these proprietary systems is unknown, at least they could 
potentially provide near-perfect coverage of empty containers and for organic matter 
threats, such as chemicals. 

Finally, such a system would be best placed at foreign ports as an explosive device could 
be activated in a harbour before it was scanned, which is in fact one of the intentions of 
CSI. 

Ports that are part of the CSI are at the forefront of installing continuous X-Ray systems. 
For example, Singapore is using the American Science and Engineering technology and is 
reading empty containers at 21 kilometres an hour. 

It is likely that this technology will permeate throughout the world’s international trading 
system and will reduce the resource cost of scanning containers and reduce its impact on 
the efficient flow of goods. 

 

Case Study 10: Electronic Container Seals 

Certain standard high security container seals have not yet been made a mandatory item 
for any country, however CSI ports and shipping lines that are members of C-TPAT, 
which is most of those serving Australia, are obliged under its voluntary provisions to 
investigate the use of more secure container seals. In the US, there is pressure from 
bodies such as the World Shipping Council, International Mass Retail Association and 
the National Industrial Transportation League to make standard ISO high-security 
tamper-proof electronic seals mandatory for international containerised shipping119. 

The actual seal to be used to provide the requisite security is also open to some debate. 
Tamper-proof electronic seals, using some form of radio frequency device are appearing 
on the market and sources advise that they cost around US$35. However, it is 
questionable whether electronic seals provide any greater security than mechanical seals – 
the doors can be removed at the outside hinges, leaving the seal attached, they are little 
use on flat rack containers and open tops, and perpetrators can still cut into, for example, 
the bottom of container to get access to the contents. Furthermore, ISO has not yet agreed 
to a single radio frequency and the technology is also not currently seen as robust enough 
to provide the very small margin for error required.  

                                                      
119 World Shipping Council, International Mass Retail Association and The National Industrial Transportation League (9 

September 2003) In-Transit Container Security Enhancement  
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Another problem is that when trucks pick up an empty container and seal for delivery to 
the exporter the seals are often lost or mixed up and are used on the wrong container. 
Consequently, considerable resources are expended in ensuring that the right seals were 
attached to the right container. To begin with, this problem also has serious ramifications 
for shipping lines attempting to reconcile container manifests sent to US Customs under 
the 24-hour Rule, and is one reason why the shipping lines require container manifests 
three days prior to ship arrival. 

If the seals also had to be checked for security breaches, terminal operators were 
concerned that the productivity ramifications would be significant as more labour would 
be required and the process would slow the movement of the container down. 
Furthermore, terminal operators were worried about the impact on their operations of any 
moves to inspect empty containers, which currently make up 23% of Australian exports, 
and currently pass out of the country with no inspection. 

Finally, if the seal is broken while on the ship then the container would be sent back or 
destroyed at the US border anyway then the incentive to check the seals for breaches in 
security is significantly reduced. 

8.2.2 24-hour Notification 
Section 343(a) of the Trade Act of 2002 requires US Customs to develop regulations that require 
advanced electronic information on all cargo entering the US via all modes of transportation. In 
reaction to the change in legislation, US Customs developed the 24-hour Rule which was enforced 
from 2 December 2002: 

The 24-hour rule requires sea carriers and NVOCCs (Non-Vessel Operating Common 
Carriers) to provide U.S. Customs with detailed descriptions of the contents of sea 
containers bound for the United States--24 hours before the container is loaded on board 
a vessel [at a foreign port]. The rule allows U.S. Customs officers to analyse the 
container content information and identify potential terrorist threats before the U.S.-
bound container is loaded at the foreign seaport, not after it arrives in a U.S. port.120 

US Customs has the right to issue “do not load” messages for containers whose cargo is deemed 
inappropriate for entry into the US – either due to an invalid or incomplete cargo description, or 
directly due to the contents of the container. Monetary penalties are issued for Foreign Remaining on 
Board (FROB) cargo (cargo loaded without prior approval by Customs), cargo not declared, and late 
submissions of cargo declarations. 

Although US customs does not require that the containers actually be physically present at the port 
24 hours before departure (as opposed to containers at CSI ports needing to be present for 
inspections), some exporters are delivering their containers at the port more in advance than they 
would otherwise121 – consequently impacting on just-in-time production methods and increasing 
terminal costs. For example, if the containers, which are now packed two days early, are stored at the 
wharf it can cost up to an additional $35 per day. The impact on just-in-time production is of 
particular importance to perishable goods producers, which typically arrive at the port just before the 
ship leaves the port, and consequently the terminal operators have had to invest in additional power 
points to handle the increased stockpiling of reefers at their terminals. Furthermore, sufficient room 
does not always exist at the terminal. Some containers are being stored in the terminal packing areas, 
which in most cases are close to or adjacent to the terminals, and consequently the containers are 
being double handed, increasing costs again. 

                                                      
120 US Customs and Border Protection (30 January 2003) Enforcement of 24-Hour Rule Begins February 2 
121 Russell, L. (1-2 May 2003) A Call to Arms: Presentation to the LLDCN Port and Maritime Security Conference. 
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If a container received the “do not load” message for whatever reason, the exporter also incurs 
additional costs such as vessel delays, delays to cargo delivery, and additional handling costs. Vessel 
delays also impose external costs on other exporters and consequently the exporter of the “do not 
load” container may incur claims for damages. Monetary penalties may also be imposed for 
information later found to be inaccurate. Although it is expected that “do not load” orders against 
Australian cargo will be rare. 

In order to provide time to comply with the new regulations, shipping lines that transport cargo to the 
US or transit a US port en route to the final destination have introduced a “Documentation Cut-off 
Date” – generally four working days prior to the vessel’s arrival at the port122. However, Shipping 
Australia found that in January 2003 (just before the enforcement of the regulations began) only 30% 
to 40% of forwarding instructions were being received from exporters by the documentation cut-off 
date123. 

Ports are also investing a significant amount in systems that receive descriptions of container cargo 
and confirmation of the description before the physical arrival of the goods or container at the port 
has been required in order to satisfy the 24 hour rule124 – previously errors in the manifest (for 
example, misrecording of the commodity) were not of great significance to shipping the goods. 

The task in changing the shipping lines systems varied with how flexible or advanced the system was 
to begin with. One shipping line, which described its computer system as not very good to begin 
with, had to employ 22 additional staff to work on the improvements in order to meet the December 
2002 deadline. This has since been reduced to ten additional permanent staff to cope with the 
requirement. The shipping line also had to lobby for dispensation from US Customs on the number of 
frozen meat cartons packed in a reefer box. Due to the effect of the freezing process, the standard 
number of cartons packed into a container can vary and is not known until the last phase of packing. 
The 24-hour Rule stipulates that the weight must be precise. The shipping line successfully sought a 
3% tolerance in the weight (and number of cartons) prior to the December 2002 introduction of the 
rule. 

The other shipping lines consulted required less resources for the change. One shipping line, which 
already had very advanced electronic data systems throughout its world-wide operations, advised that 
while no additional resources were employed there was a reallocation of resources from tasks of a 
lesser priority and additional staff training was required. Another shipping line, which has most of its 
back-office electronic systems in Southern China for all its world-wide services, noticed little change 
in its Australian resources. This line actually applauded the change as it gave discipline to a 
previously unruly process where late bookings were common and a major charge on resources. 

According to Mr Llewellyn Russell, CEO of Shipping Australia: 

Although it was not fully cost recovered, a surcharge was introduced in relation to the 
24-hour rule because of the very extensive additional costs that lines had to meet.125 

                                                      
122 Shipping Australia (14 January 2003) Lack of exporter cooperation may see US bound containers miss the boat 
123 ibid 
124 Russell, L. (21 December 2002) Counter-Terrorism Will Change the Way We Do Business: one example is the US 

customs 24 Hour cargo declaration, Shipping Australia. 
125 Commonwealth of Australia Senate (27 October 2003) Official Committee Hansard: Rural and Regional Affairs and 

Transport Legislation Committee (Reference: Maritime Transport Security Bill 2003), page 9. 
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7Whilst there are some exemptions, the general charge is US$25 for each separate 
shipment entry (e.g. it could be one bill of lading or many house bills covered by one 
carrier bill of lading), and up to US$40 per corrected bill of lading if the corrections 
necessitate a retransmission of the data to the US Customs.126 

The OECD points out that the security measures do have additional benefits to increased security, 
including127: 

 benefits from reduced delays 

 faster processing times 

 better asset control 

 decreased payroll (due to information technology improvements) – which may take some time 
to come to fruition 

 fewer losses due to theft 

 decreased insurance costs. 

Technology, such as electronic Bills of Lading, electronic PRA’s and electronic transmittal of 
manifest details, have reduced the costs of conforming with the 24-hour Rule and may induce an 
acceleration in the take up of technology by exporters. 

Advanced information of cargo bound for the US regulations have also been implemented for other 
modes of transportation (see Table 22). However, these rules are obviously less strenuous than that of 
the 24-hour rule and thus will not impact on just-in-time processes and terminal costs in the same 
magnitude as that incurred by Australian exporters. Thus trade may be distorted away from Australia 
and towards countries closer to the US such as Canada and Mexico. 

Table 22: Advanced Electronic Information Rules by Mode of Transport 

Mode Transmittal timeframes
Air & Courier (a) 4 hrs, or

(b) "wheels up" from certain nearby areas prior to arrival in US
Rail 2 hrs prior to arrival in US
Vessel 24 hrs prior to lading at foreign port
Truck (a) FAST: 30 mins

(b) Non-FAST: 1 hr prior to arrival in US
Source: Matrix of Rules by Mode of Transportation
http://www.customs.gov/xp/cgov/import/communications_to_industry/advance_info/  

                                                      
126 Russell, L. (1-2 May 2003) A Call to Arms: Presentation to the LLDCN Port and Maritime Security Conference. 
127Maritime Transport Committee OECD (July 2003) Security in Maritime Transport: Risk Factors and Economic Impact 
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Case Study 11: The Impact of the 24-hour Rule on Meat Exporters 

Meat exports, which is the largest commodity group exported to the US, is the most 
affected by US security initiatives, particularly the 24-hour Rule.  

The shipping lines have imposed cut-off times for the submission of container manifests 
three days before the ship arrives in the Australian port in order to allow sufficient time to 
comply with the US 24-hour Rule128. Consequently the meatworks have to stop their 
export lines two days early. One very large meat exporter advised that this resulted in 
Thursday and Friday’s kill waiting to go out the following week rather than the 
immediate Saturday. For this particular company inventory holding costs has increased 
by A$210,000 per annum129. There is a possibility, albeit slight due to customer 
requirements, that this could result in a diversion of the trade from containers to bulk 
carcass exports using dedicated reefer ships from its Rockhampton and Townsville plants, 
which are exempt from the US 24-hour Rule. 

8.2.3 Customs-Trade Partnership Against Terrorism (C-TPAT) 
Launched on 14 June 14 2002, the Custom-Trade Partnership Against Terrorism (C-TPAT) program 
is a voluntary joint US government-business initiative aimed to increase security in privatively-
controlled sectors of the logistics chain.  

Businesses who participate in C-TPAT must130: 

 conduct a comprehensive self-assessment of logistics chain security using guidelines on 
procedural security, physical security, personnel security, education and training, access 
controls, manifest procedures, and conveyance security 

 submit a logistics chain security profile questionnaire to Customs 

 develop and implement a program to enhance security throughout the logistics chain in 
accordance with C-TPAT guidelines 

 communicate C-TPAT guidelines to other companies in the logistics chain and work toward 
building the guidelines into relationships with these companies. 

In return the business will receive expedited release of cargo or a reduced number of examinations of 
the cargo. Although imports from C-TPAT members are less likely to experience delays after they 
arrive at US ports, this benefit would be at least partly offset by the costs of the port becoming 
C-TPAT-compliant and these costs are likely to be passed on to consumers. However, the magnitude 
of the costs is dependent on how flexible and advanced the shipping line’s existing systems are and 
the ability to amortise the change over all their world-wide services. 

                                                      
128 The 48 hours between the submission of container manifests and the arrival of the ship is used to check that all the details 

are correct and address any cases of rejected containers by US Customs (although this did happen in the early days of the 
system it is extremely rare). Most rejections refer to paperwork and description issues. 

129 35 containers a week to the US, valued at $80,000 each and with 7.5 percent interest. 
130 http://www.customs.gov/xp/cgov/import/commercial_enforcement/ctpat/fact_sheet.xml 
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Membership is available to importers, carriers, brokers, warehouse operators and manufacturers 
(currently only available to manufacturers in Mexico131). Current participants represent about 90% of 
all containerised sea cargo entering the United States and about 40% of all imports by value132. 
According to Mr Llewellyn Russell, CEO of Shipping Australia, many of the members of Shipping 
Australia are also members of C-TPAT133. 

Two of the three shipping lines interviewed were C-TPAT members and they had found that the 
requirement to be responsible for promoting greater security throughout the logistics chain not too 
difficult a task. 

8.2.4 The US Bioterrorism Act 
United States of America Public Health Security and Bioterrorism Preparedness and Response Act of 
2002 gave the US Food and Drug Administration (FDA) new authority to take action to 

protect the U.S. food supply against the threat of deliberate or accidental contamination134. 

The Act requires domestic and foreign food facilities that manufacture, process, pack, or hold food 
for human or animal consumption in the US135 to: 

 register with the FDA (in order to register a US agent, who lives or maintains a place of 
business in the US and is physically present in the US, must be nominated to be a point of 
contact between the facility and the FDA) 

 establish and maintain records of persons or organisations who manufacture, process, pack, 
transport, distribute, receive, hold or import food, the products involved and the date of the 
transaction, for not longer than 2 years136 

 notify137 the FDA before food is imported or offered for import into the US (12 hours before 
arrival by land by road, 24 hours by arrival by air or by land by rail, 38 hours before arrival by 
water, and no more than five days beforehand). 

                                                      
131 http://www.customs.gov/xp/cgov/import/commercial_enforcement/ctpat/foreign_manuf/faq.xml 
132 BNA (27 March 27 2003) “DHS Official Defends 24-Hour Rule: Cites 150 Orders Barring Cargo Unloading” in 

International Trade, Volume 20, Number 13 
http://subscript.bna.com/SAMPLES/itr.nsf/0/7774ad498cb878cf85256cf5007c1150?OpenDocument 
133 Commonwealth of Australia Senate (27 October 2003) Official Committee Hansard: Rural and Regional Affairs and 

Transport Legislation Committee (Reference: Maritime Transport Security Bill 2003), page 5. 
134 Embassy of the United States of America, Canberra (October 31, 2003) Media Release: Australian Firms Face New 
Requirements under U.S. Bioterrorism Act 
135 Facilities that do not have to register include private residences of individuals, transport vehicles, farms (facilities in one 

general physical location devoted to the growing and harvesting of food but not manufacturing), fishing vessels that 
harvest and transport fish, facilities regulated exclusively and throughout the entire facility by the U.S. Department of 
Agriculture (facilities handling only meat, poultry or egg), and facilities where the product undergoes further processing 
or packaging outside the US – this does not include merely affixing a label to the package or packing or holding the 
product. 
Austrade (October 2003) Food & Drug Administration Bioterrorism Act of 2002 

136 Records for perishable foods not intended to be processed into non-perishable foods must be retained for 1 year after the 
date of creation; or all other food, the records must be retained for 2 years after creation. 
http://www.strtrade.com/pdf/advisory_62.pdf 

137 Prior notice is not required if the food accompanies an individual arriving in the US for personal use, is exported without 
leaving the port of arrival, are subject to the exclusive jurisdiction of the US Department of Agriculture (USDA), or is 
made by an individual in their personal residence and sent by that individual as a personal gift (for example, for non-
business reasons) to an individual in the US. 
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Registration is free and can be done online, using a CD-ROM (containing PDF files of the manual 
forms), or fax or mail the manual forms. According to Austrade the online registration process takes 
approximately 45 minutes138, however for firms with multiple food facilities, each food facility must 
be registered with the FDA if goods from that food facility are exported to the US. Furthermore, the 
registration process must be repeated whenever the facilities registration information changes (such 
as a change of operator, agent in charge, US agent, or when a facility goes out of business). Failure to 
register with the FDA may cause delays or prevent exports from entering the US. 

Currently most State Governments require that food manufacturers, and other firms in the food chain, 
register with either a particular organisation or their local council139 and consequently registering 
with the FDA is not expected to involve considerable additional effort than is actually required to fill 
out the forms (no additional preparation etc) - thus expending additional time and effort, especially if 
done via manual forms as there would be a higher number of errors or omissions and thus would 
require additional time and effort when discovered. Furthermore, exporters may also need to make 
sure that all businesses involved in the food logistics chain are registered, such as the warehouse used 
to store the product. 

In order to register a US agent must be nominated to be a point of contact between the facility and the 
FDA. Many exporters will already have contacts in the US that could act as their agent - Austrade 
suggests that exports could use their importer, broker or even an acquaintance140. However, Cowell 
Clark commercial lawyers suggest that141: 

Further, all registrants should have a written contract with their US agent (and any other US 
representative that they may have, such as an importer or distributor) which sets out each party’s 
obligations with respect to the Bioterrorism Act. Existing contracts with US representatives should 
also be reviewed having regard to the new regime. 

An agent can be a US based consultant who offers this service for a fee. Austrade suggests that142 

While this is acceptable to the FDA, we would suggest careful screening of the costing and services 
being offered prior to contracting such an organization. 

Consequently, the US agent requirement would entail additional time and legal costs which would 
otherwise not be incurred. If a US based consultant is hired for a fee, additional costs include the 
monetary cost of the fee (potentially very large) and a risk of receiving unreliable service, which may 
result in goods being detained by the FDA and the exporter incurring additional costs related to the 
delay or destruction of their goods. 

Technology impacts on the registration process should be minimal since almost all businesses 
involved will have access to the internet (see section 5). Furthermore, one exporter advised that they 
already had to register their premises, and be inspected, by a number of organisations from various 
countries and consequently the additional effort required to register with the FDA was minimal. 

                                                      
138 Austrade (October 2003), op cit. 
139 Even if a food business does not have to register under their State’s relevant legislation, then the Australia New Zealand 

Food Authority’s new Food Safety Standards (section 3.2.2 Food Safety Practices and General Requirements) requires 
that these businesses (including transport businesses) register with the enforcement agency responsible for food safety in 
their area anyway. Australia New Zealand Food Authority (May 2001) Factsheet: Food Safety Standards – Food business 
notification requirement 

140 Austrade (October 2003), op cit. 
141 Cowell Clark Commercial Lawyers (2003) USA Bioterrorism Act - A Hurdle For Australian Exporters 
142 Austrade (October 2003), op cit. 
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The Act also requires that facilities establish and maintain records of persons or organisations that 
manufacture process, pack, transport, distribute, receive, hold or import food, the products 
involved143 and the date of the transaction - if information is reasonably available records of the 
specific source of each ingredient used to make up the finished product must also be kept. Records 
about the method of transport of the finished product out of facility and its destination must also be 
maintained144. 

Various Australian regulations145 already require that records of the immediate supplier of food and 
any commercial documents involved in the export of food out of Australia are maintained. While the 
FDA requirements that records of how the goods were transported domestically are not currently 
required by food regulation in Australia, the records required by firms to receive a GST rebate would 
make complying with the FDA requirements a relatively easy task. Several exporters noted these 
requirements were just “another bit of paperwork to fill out” rather than any major impost. As a 
result, there was felt to be no impact on technology adoption due to these changes. 

Establishing and maintaining the comprehensive records that the FDA requires is substantially 
assisted by track and trace systems which enable authorities to trace the origin of goods through the 
logistics system to their source and maintain adequate audit trails. This technology is especially 
useful if the exporting firm does not control all aspects of the food production – from producing the 
raw materials to delivering the product to the consumer – which is increasingly likely as firms choose 
to outsource logistic activities rather than perform these activities in-house. 

The ability to trace products throughout the logistics chain can: 

 help exporters maintain accurate records of the source of each individual product and the 
method of transportation to the US, thus reducing any additional costs the US Bioterrorism Act 
imposes on the exporter 

 enable FDA inspectors (and Australian officials) to identify where breaches in the logistics 
chain occurred, thus enabling the problem to be rectified quickly with fewer costs to the 
exporter (for example, by recalling specific batches rather than all products) and fewer costs on 
the rest of the industry (for example, by avoiding a ban on all beef from Australia). 

Many such track and trace systems are already in place in Australia (see Case Study 6, Case Study 
12, and Case Study 13) and any costs incurred by implementing new systems may be at least partially 
offset by logistics chain productivity benefits. 

Prior notification allows the FDA to review, evaluate, and assess the information, and determine 
whether to inspect the imported food in advance of the arrival146. A separate notification form for 
each product in a container must be submitted if multiple types of products arrive in the same 
container. Failure to notify may result in containers destined for the US market not being loaded onto 
the vessel, refused entry upon reaching the US, detained upon arrival in the US and possibly 
destroyed, fines imposed and facilities de-registered. 

The potential additional costs to exporters include: 

 perishable goods spoilage 

                                                      
143 Including the source of each ingredient (including the name, address and telephone number of the firm and responsible 

individual (and fax and email address if available), the brand and specific type of food (including the variety), the batch 
number (if applicable)) and the method of transport between source and facility. 

144 Austrade (October 2003), op cit. and Cowell Clark Commercial Lawyers (2003) USA Bioterrorism Act - A Hurdle For 
Australian Exporters 

145 For example, the Australia New Zealand Food Standards Code (3.2.2 Food Safety Practices and General Requirements), 
the Therapeutic Goods Act, and the Customs Act. 

146 Austrade (October 2003), op cit. 
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 additional terminal costs 

 charges by freight companies for being in “holding pattern” 

 managers and lawyers time 

 loss of just-in-time efficiency and consequent increase in reliance on inventory management 

 subsequent costs to downstream and upstream parties. 

Due to exporters passing on a majority of these costs to consumers, increases in waiting times for 
goods and less reliability of the supply of those goods, US customers may be less willing to purchase 
Australian goods and will increase their reliance on locally produced goods. Consequently Australian 
exporters could lose market share and receive less export revenue (though Australia may fare 
relatively better than other exporters). Furthermore, there are concerns that the Act might become: 

a new set of de-facto non-tariff trade barriers that could be used against countries ‘out of 
favour’ with the US and considered a ‘food bioterrorism threat’.147 

Given that shipping lines have already invested substantially in systems that provide US Customs 
with detailed container manifests 24-Hours before the containers are loaded onto a vessel, 
compliance costs with the FDA’s prior notice requirements should be minimal. Furthermore, US 
Customs is currently modifying the Automated Broker Interface of the Automated Commercial 
System (ABI/ACS) to allow prior notice to be submitted to FDA through the existing interface 
between CBP and FDA148 which may help minimise double-reporting. 

8.3 Other Countries Security Initiatives 

8.3.1 24-Hour Rules 
Other countries are in the process of or are considering introducing their own versions of the US 24-
Hour rule. 

From 19 April 2004, shipping lines were required to electronically transmit cargo data to the Canada 
Border Services Agency (CBSA) 24 hours prior to loading containerised or bulk break cargo on the 
vessel at the foreign port, and 24 hours prior to bulk cargo arriving at a Canadian Port149. The CBSA 
will risk assess the data and within 24 hours of transmission they will either send no messages, a 
“hold for more information” or a “hold for examination” message – the cargo may be loaded, 
requested information must be supplied within the time frame specified for the hold to be removed, 
and the appropriate foreign customs authority will be contacted to arrange for examination of the 
shipment, respectively. 

Upon arrival in Canada, shipments may be held for examination or for the submission of additional 
information – and consequently will be issued a “do not unlade” message. Failure to comply may 
result penalties and sanctions150. Currently there are no requirements for cargo arriving by air, road 
or rail transport as yet, and these requirements are not applied to goods loaded at a US port. These 
requirements do apply to empty containers. 

                                                      
147 Agribusiness (15 July 2003) Agribusiness: Industry Commentary, Debate, Analysis and Research, Vol 119. 
http://www.agrifood.info/members/news/119.pdf 
148 http://www.cfsan.fda.gov/ percent7Epn/pnoview.html 
149 Canada Customs and Revenue Agency (7 October 2003) Advance Commercial Information. Electronic Data Interchange 

(EDI) Cargo and Conveyance Reporting, Customs Notice N-542 
http://www.cbsa-asfc.gc.ca/import/advance/menu-e.html 
150 http://www.livingstonintl.com/tradenewsarticle.cfm?id=2384 
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The EU is also currently considering implementing a “24-hour rule” where cargo information is 
required to be provided to the customs authorities 24 hours before the goods arrive in the EU. 

The proposal is currently under discussion in the Council where it appears already that 
derogations on the general rule have to be fixed for the different modes of transport. As 
soon as the Council has accepted the legislative proposal on pre-arrival information we 
will start a consultation process with the major stakeholders to discuss the different 
timeframes, practicable for the different modes of transport, before we finalize the 
implementing rules.151 

8.3.2 EU Traceability Requirements – EU General Food Law 
The draft EU General Food Law, scheduled to be implemented in January 2005, requires total 
traceability for all foodstuffs, animal feed and feed ingredients from the farmgate to the consumer. It 
is an extension to all foods of the regulations on the traceability of food and feed products produced 
from GMOs (starting 18 April 2004)152 and the regulations on the traceability of meat products from 
the animal’s birth, feed consumed by the cow, and movement during fattening to the cut of meat’s 
country of slaughter, slaughterhouse and cutting plant (1January 2002)153. 

Under the EU General Food Law data on the produce quality (temperature etc) has to be made 
available one step up and one step down the logistics chain from any point. Hence, there is increased 
focus on pro-actively managing the entire logistics chain which assists in the efficient withdrawal of 
products should there be any unforeseen risk to human health or the environment (in the case of 
GMOs). 

The US claims that the traceability requirements by the EU for Genetically Modified foods are a 
“technical trade barrier”. For example Robert Zoellick US Trade Representative claimed that154: 

(The EU) has perpetuated a trade barrier which impedes the global use of a technology 
that could be of great benefit to farmers and consumers around the world 

Alan P. Larson, Under Secretary for Economic, Business, and Agricultural Affairs in a speech made 
to Commodity Club of Washington, DC on April 10, 2002155 claimed that: 

The EU draft legislation on traceability and labeling and on "genetically modified food 
and feed," in its present form, could halt world trade in biotech products, thereby stifling 
development of the technology. The regime the EU is proposing would be onerous, 
discriminatory, and would not be likely to offer consumer choice. 

Furthermore, in a speech made to the Board of Directors of the American Soybean Association 
Washington, DC on March 21, 2001156 Larson claimed that: 

                                                      
151 Bolkestein, F. Member of the European Commission in charge of the Internal Market, Taxation and Customs 

(1 December 2003) EU Customs policy – boosting security and modernising procedures, Address at Freight Forwarders 
Day at Hotel Métropole 

http://europa.eu.int/comm/taxation_customs/customs/information_notes/speech_fb_2003.pdf 
152 The European Commission (28 January 2004) Question and Answers on the regulation of GMOs in the EU 
http://europa.eu.int/rapid/start/cgi/guesten.ksh?p_action.gettxt=gt&doc=MEMO/04/16|0|RAPID&lg=EN&display= 
153 The European Commission (15 April 2004) Identification and labelling of beef and veal 
 http://europa.eu.int/scadplus/leg/en/lvb/l12064.htm 
154 Steve Schifferes (13 May, 2003) US launches GM trade war, BBC News Online, Washington DC 

http://news.bbc.co.uk/1/hi/business/3025217.stm 
155 http://www.state.gov/e/rls/rm/2002/9307.htm 
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The traceability, liability, and labeling proposals now under consideration would appear 
to be costly, unworkable, and unjustified by any scientific principle of risk assessment or 
risk management. 

However, the EU General Food law is very similar to the US FDA requirements on traceability. 

SECURITY IMPACTS ON TECHNOLOGY ADOPTION SUMMARY 

Technology has, and will continue to play, an important roll in defraying some of the 
costs in meeting the heightened security requirements. 

There were few concerns within the industry that the Maritime Transport Security Act 
2003 will have substantial impact on operations as many of the required security-related 
technologies have already been introduced. The Australian Logistics Council (ALC) is 
currently examining the introduction of a Dangerous Goods Booking and Monitoring 
System – which may be a catalyst for the development of a “single window”. 

The Container Security Initiative (CSI) and Customs-Trade Partnership Against 
Terrorism (C-TPAT) are expected to have minimal impact on technology in the 
Australian land-based logistics chain because, currently, they only impact on shipping 
lines. In contrast, the compulsory electronic reporting requirements of the 24-Hour Rules 
implemented by the US, Canada and possibly the EU will have a substantial impact on 
technology use, especially as the terminal operators are implementing compulsory PRA 
to help comply with the new regulations. 

Finally, the US Bioterrorism Act, US Genetically Modified Food Regulations and the EU 
General Food Law are likely to increase the use of tracing technologies. 

                                                                                                                                                                    
156 http://www.state.gov/e/rls/rm/2001/1691.htm 
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9 Commodity-Specific Issues 

9.1 Meat 
Australia is the biggest exporter of beef and veal in the world, closely followed by Brazil and the US 
(see Table 23). In 2003 around 65% of Australia’s production of beef and veal are exported overseas 
(mainly to the US and Japan), which represented 68% of total Australian meat exports (see Table 24). 
Due to the importance of beef in Australian meat exports, this report mainly concentrated on 
technology in the beef sub-sector of meat exports. 

Table 23: World Beef and Veal Exports 

Exports 1999 2000 2001 2002 2003 (p) Market Share in 2003
Australia 1,270 1,338 1,398 1,365 1,261 19.6%
Brazil 464 492 748 881 1,175 18.3%
United States of America 1,094 1,119 1,029 1,110 1,144 17.8%
New Zealand 462 505 516 505 578 9.0%
India 222 365 370 416 465 7.2%
European Union 994 644 575 512 400 6.2%
Canada 492 523 575 610 384 6.0%
Argentina 359 357 169 348 384 6.0%
Uruguay 189 236 145 259 314 4.9%
Ukraine 151 157 98 146 172 2.7%
Peoples Republic of China 57 54 60 43 43 0.7%
Others 126 128 131 188 109 1.7%
Total 5,880 5,918 5,814 6,383 6,429
Total Australian Production 1,956 1,988 2,049 2,089 1,954
Australian Exports as a 
% of Total Australian Production 64.9% 67.3% 68.2% 65.3% 64.5%
Measured in 1,000 Metric Tons (Carcass Weight Equivalent)
(p) preliminary
Source: US Department of Agriculture  

Table 24: Australian Exports of Meat, 2003 
Destination Beef and Veal Lamb and Mutton Goat Pork Other Total % of Total
USA 368.0 46.3 7.7 0.0 8.0 430.0 35%
Japan 279.3 11.9 0.2 11.8 14.6 317.8 26%
South Korea 62.3 1.7 0.2 1.1 9.9 75.3 6%
Taiwan 31.1 11.4 4.6 0.7 2.7 50.4 4%
Singapore 3.7 6.9 0.0 26.6 5.5 42.7 3%
Canada 29.0 3.7 1.0 0.0 0.0 33.7 3%
Saudi Arabia 1.8 23.4 0.3 0.0 2.3 27.7 2%
Mexico 4.6 17.9 0.0 0.0 3.9 26.4 2%
EU 5.5 18.1 0.0 0.0 0.5 24.1 2%
Indonesia 13.0 0.4 0.0 0.1 7.7 21.2 2%
Other 42.7 79.6 2.0 3.8 52.4 180.5 15%
Total 840.9 221.4 15.9 44.0 107.4 1,229.7 100%
% of Total 68% 18% 1% 4% 9% 100%
Measured in 1000 Tons
Source: AFFA  

After cattle are born and fattened on a farm they are either sold to a buyer via157: 

 Saleyard auction - cattle are trucked to a central saleyard where they are sold at auction at either 
a price per head, or a liveweight price per kilogram. 

 Direct sale - the buyer buys the cattle directly from the farmer at an agreed price. 

                                                      
157 Meat and Livestock Australia (May 2002) Beef from Farm to Market 
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 Forward contract - the farmer agrees to sell cattle to a buyer at set weight and date. This is 
common in feedlots where the weight and condition of the cattle can be controlled. 

 Auctions Plus Pty Ltd (Previously CALM) – cattle are sold at auction through an electronic 
online network which allows the cattle stay on the farm until they are sold, consequently 
reducing transport costs and animal stress. Digital photos of the cattle are available online, in 
addition to accurate descriptions by people trained to assess the cattle. 

After the cattle are sold, the buyer transports the cattle to a meatworks or abattoir, via road or rail 
transport. The animal is then processed, the meat chilled, and then packed in reefers and transported 
to the port for export. 

Queensland is the only state in which live cattle are transported by rail. Both the Queensland-based 
meat exporters consulted in this study have plants located on the suburban fringes of Brisbane, and 
use rail to deliver stock to these plants. First the cattle are herded together on the farm and loaded 
into double-deck road trains. Then they are transferred to the closest railhead, which have stockyards 
attached to them, where the stock is sold and temporarily stored. Finally they are then railed to the 
meatworks. In both cases, at the plants around Brisbane, the stock are then walked for distances of 
less than a kilometre to stockyards at the plants. Stock is also delivered direct by truck from the sale 
stockyard, from areas that do not have a rail service. 

In the last fifteen years in Queensland (which produces 40% of Australian cattle) the number of 
meatworks has fallen from over a dozen to five, thus increasing the average transport distance 
between farm and the processing plant. In response, over the last three years, Queensland Rail 
reduced the number of pickup points in order to increase the number of cattle carried per train, while 
reducing the actual number of services run. 

The two largest beef processors in Australia, Australian Meat Holdings (AMH) and Teys Brothers, 
both use road to transfer the containers from their abattoirs to the Port of Brisbane – distances of up 
to 50 km from their plants in the outer suburbs. 

In NSW live cattle are transported by road to the meatworks and then either road or rail is used to 
transfer the containers to Sydney ports (predominantly rail for meat from Dubbo to Sydney). 

Traceability in the meat industry is an issue of particular concern due to the threat of disease and 
mandatory labelling systems in some of Australia’s main export markets. Recently the meat 
industries in some of Australia’s export markets have gone through a number of severe disease crises 
– in particular Bovine Spongiform Encephalopathy (BSE or Mad-Cow Disease) and Foot and Mouth 
Disease (FMD). For example, in Britain in 1998-99, around 4.2 million animals were destroyed 
during a FMD outbreak. It was realised that many were healthy beasts, but because no traceability 
system existed to identify which of the beasts had come in contact with the 20,000 sheep that were 
originally infected, they were killed, as the risk to the wider agriculture industry was so great. 
Overall, the cost of FMD and BSE to European agriculture over the last decade has been estimated at 
$180 billion. 

Realising the potential for these staggering losses prompted the industry to look urgently at ways to 
reduce the risk of an outbreak of a catastrophic disease occurring and its spread if an outbreak did 
occur – ultimately reducing the costs of an outbreak to the industry. 

Consequently new mandatory standards were introduced to reduce the risk of further outbreaks and 
ensure all players in the industry participate – in particular regulations that require the identification 
and tracking of the animal’s movement from farm to consumer dinning table. From 1 January 2002 
the EU implemented a mandatory meat labelling system that included information on the animal’s 
birth, movement during fattening, a reference number linking the cut of meat to a group of animals, 
country of slaughter and identification of the slaughterhouse and identification of the cutting plant. 
Other countries have also implemented similar regimes. 
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Australia, in order to maintain its position as the world’s number one exporter and its reputation as a 
“clean” source of meat, has responded with a standardised system allowing for full paddock-to-plate 
traceability through a two-part process. 

 The National Livestock Identification Scheme (NLIS) database tracks the animal from birth to 
slaughter (see Case Study 12) 

 Portmark is a post-slaughter tracking system that tracks cut meat movement from the 
slaughterhouse to the final retail outlet using the EAN.UCC system (see Case Study 13). 

Figure 5: Electronic Messaging Through the Meat Export Logistics Chain 

 
Source: Bowler, D. (December 2001) Implementing E-Business Solutions Across The Beef Supply Chain: e-Commerce 
Business Models, Qe-Meat Stage 1 Report Part 2 

As the beef cattle industry is made up of many small businesses – 82% of businesses have an EVAO 
below $100,000 in 1999-2000, compared with an average for the entire agricultural industry of 
52%158 – industry-wide coordination to voluntarily implement a system with large positive 
externalities, but little internal benefit, is difficult. In response some State governments have made 
participation in these systems compulsory – this may also increase the rate of adoption of technology 
in the beef industry, which is lagging behind the rest of the agricultural industry (see section 5.1). 

                                                      
158 ABS 7113.0 Agriculture, 1999-2000. 
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Case Study 12: The National Livestock Identification Scheme (NLIS) 159 

Using ear tags (rumen boluses that protect from cattle theft, in addition to the ear tags, are 
optional) containing read/write RFID technology to identify an animal and record the 
animal’s movement between farms (the animal can typically be moved five times during 
its lifetime), to feedlots and right up to the slaughterhouse door. Each device has the 
Property Identification code (PIC) and a unique serial number for the animal which is 
linked to the NLIS database. Each time an animal changes ownership the NLIS database 
is notified. This enables the fast identification of cattle that may have been exposed to a 
diseased animal in the event of an outbreak. 

The previous tail-tag system only provided the current owner information about the last 
property in which the animal resided. In order to trace the animal’s movements the 
previous owner would need to be contacted in order to discover the subsequent previous 
owner, thus in the event of an outbreak tracing each animal would be resource intensive, 
slow, prone to errors, and entirely ineffective if records were not maintained160. 

The NLIS system is currently mandatory in Victoria (since 2002), and will be mandatory 
from 1 July 2004 in NSW161, mandatory for cattle born after Autumn 2004 in SA162, 
mandatory for cattle being sold to other producers or through saleyards or feedlots from 
July 2005 in WA163, in the NT, Queensland and TAS the NLIS scheme is voluntary164. 

 

                                                      
159 The assistance of EAN Australia and Meat and Livestock Australia (MLA) is much appreciated in advising us on this 

subject. 
160 National Livestock Identification Scheme (December 2003) NLIS News, Issue 26. 
161 http://www.agric.nsw.gov.au/reader/nlis/questions-answers-nlis-nsw.htm 
162 http://www.ministers.sa.gov.au/Minister/Media.asp?article=2166&MinisterID=4 
163 National Livestock Identification Scheme (November 2003) NLIS News, Issue 25. 
164 http://www.nt.gov.au/dbird/dpif/animals/docs/nlis/implementation_plan.pdf, 
http://www.dpiwe.tas.gov.au/inter.nsf/WebPages/EGIL-52FVBD?open and, 
http://www.dpi.qld.gov.au/health/3840.html 
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Case Study 13: Portmark165 

The EAN.UCC barcoding system is used for the post-slaughterhouse tracking of pallets 
and cartons of meat (to identify and describe the product) under the industry brand name 
“Portmark”. The system was sold to stakeholders in the industry on the basis of its ability 
to deliver wide-ranging benefits, such as reduced costs and paperwork and the increased 
ability to communicate with, and meet the demands of, customers already using the 
system, in addition to assisting the industry to remain competitive and maintain access to 
markets, and the ability to respond quickly during an emergency. 

Some literature about the system detailed savings in time and costs for feedlots, abattoirs 
and boning and distribution establishments. For example, for a 20-head feedlot, the 
system saved 1,530 minutes of record keeping time, out of a total 2,470 minutes without 
the system. Similarly, for a truckload of 576 cartons, an abattoir saved over two thirds of 
the record keeping costs166. 

Furthermore, the system reduces the probability of errors in records which results in 
additional benefits to the exporter. For example, one large meat exporter advised that with 
previous manual systems for identifying the contents of refrigerated meat containers, US 
customs would reject a whole container if there were some error in the paperwork. The 
use of barcodes has eliminated the probability of an error as all the relevant information 
on the origin of the meat carton is contained in the barcode. 

9.2 Cotton 
Australia is the third largest exporter of cotton in the world – accounting for almost 9% of world 
cotton exports in 2003 (see Table 25). Over 90% of Australia’s cotton production is exported 
overseas, largely to Asia. The main competitive advantage Australia has in the production of cotton 
is that the main harvesting period, between February and May, occurs when supplies from other 
major exporters are somewhat restricted and consequently Australia can avoid the seasonal low in 
cotton prices (in October to November when the US crop is harvested)167. 

After harvesting the cotton, a machine called a ‘moon buggy’ loads the modules of cotton onto trucks 
to be transported to a gin, which separates the fluffy cotton from the cotton seed. Typically lightly 
compressed 16 tonne modules are ginned into approximately 6 tonnes of Lint, 8.5 tonnes of 
cottonseed and 1.5 tonnes of trash. The cotton is then baled (227 kg), sampled, and then stored 
(inland or near port) ready for containerising. 

                                                      
165 The assistance of EAN Australia and Meat and Livestock Australia (MLA) is much appreciated in advising us on this 

subject. 
166 Meat and Livestock Australia (2003) Spreading a common language – Security and savings for the red meat industry 

with EAN 
167 http://www.cottonaustralia.com.au/aboutindex.html 
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Table 25: World Cotton Exports 
Exports 1998-1999 1999-2000 2000-2001 2001-2002 2002-2003 (p) 2003-2004 (f) Market Share in 2003
United States of America 4,298 6,750 6,740 11,000 11,900 13,800 38.9%
Republic of Uzbekistan 3,812 4,100 3,400 3,400 3,500 3,075 11.5%
Australia 3,040 3,209 3,904 3,101 2,655 1,925 8.7%
Greece 964 1,080 1,424 1,000 1,300 1,100 4.3%
Mali 950 900 575 925 850 1,125 2.8%
Benin 600 650 625 650 750 725 2.5%
Syria 850 950 1,050 1,000 750 700 2.5%
Burkina 525 520 520 650 725 950 2.4%
Republic of Tajikistan 425 355 390 475 625 625 2.0%
Brazil 23 12 315 674 489 1,400 1.6%
India 195 70 94 60 50 600 0.2%
Others 7,875 8,580 7,450 6,002 6,965 7,319 22.8%
Total 11,150 27,176 26,487 28,937 30,559 33,344
Total Australian Production 3,327 3,458 3,700 3,200 1,700 1,400
Australian Exports as a 
% of Total Australian Productiona 91.4% 92.8% 105.5% 96.9% 156.2% 137.5%
Measured in 1000 480 lb. Bales
(a) Greater than 100% due to the running down of inventories
(p) preliminary
(f) forecast
Source: US Department of Agriculture  
The choice of transport mode from processing centre (gin) to port is mainly centred on where their 
warehousing is located. 

 Colly Cotton and Queensland Cotton predominantly use warehousing facilities close to the port. 
These warehouse facilities receive cotton that has been transported in bale form from the gins 
located in the cotton growing areas and then sorts the cotton into export lots and packs them into 
containers. The bales are side-loaded onto trucks for transport from the processing centre to the 
port-warehouse. 

 Dunavants, Namoi and Auscott, store most of their cotton close to the gins, in rural areas such 
as Moree, Wee Waa and Dalby. They sort and containerise the cotton at these locations then use 
rail to transport the containerised cotton to the ports of Sydney and Brisbane. 

The cotton industry in Australia is dominated by large, often multinational, companies or co-
operatives. The five biggest exporters – Colly Cotton, Dunavants, Queensland Cotton, Namoi Cotton 
and Auscott, control 80% of cotton exports. Consequently firms in the cotton industry are more able 
to coordinate and internalise the benefits from adopting network dependent technologies than other 
agricultural industries – observed by the high level of access to computers and the internet (see 
section 5.1) and the ability to successfully implement more advanced technologies such as tracking 
systems (see Case Study 6). 

9.3 Wool 
Australia is by far the world’s largest exporter of wool. In 2002 Australia produced over 44% of the 
world’s exports in wool, compared with their next competitor in wool exports, New Zealand, who 
produced almost 9% (see). In 2002-03, almost 95% of Australia’s wool production was exported, 
mainly to China and Italy (55% of exports)168. 

                                                      
168 http://www.affa.gov.au/content/output.cfm?ObjectID=D2C48F86-BA1A-11A1-A2200060B0A00004 
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Table 26: World Exports of Wool 
Exports 1999 2000 2001 2002 Market Share in 2002 
Australia  1,580,194 1,904,977 1,832,009 1,963,118 44.4% 
New Zealand  389,794 406,236 358,388  391,841 8.9% 
China  353,652 380,045 315,993 338,537 7.7% 
Germany  218,670 212,420 203,899 251,654 5.7% 
France  269,528 241,140 222,950 232,119 5.2% 
South Africa  161,770 150,832 138,011 164,909 3.7% 

United Kingdom  208,299 227,839 162,811 161,489 3.7% 

Uruguay  130,460 133,948 150,419 156,605 3.5% 

Argentina  109,320 133,089 131,602 143,887 3.3% 

Italy  72,743 136,551 121,863 138,146 3.1% 
Others 490,133 536,279 487,331 479939 10.9% 

Total 3,984,563 4,463,356 4,125,276 4,422,244   

Source: The International Trade Centre    
http://www.intracen.org/tradstat/sitc3-3d/ep268.htm   

 
Typically wool is baled on a farm and transported by road to a warehouse for sampling (for sale 
purposes) and storage. If required the wool is scoured before export, or else the wool in greasy form 
is “dumped” (three bales are compacted into the size of one) and exported greasy. Around 80% of 
wool is sold at auction169. 

Most wool on the East Coast is then transported by truck to either Yennora or Geelong for dumping. 
At Yennora, two trains per day carry the tri-packed, containerised wool to the Botany Bay container 
terminal. Trucks are also used at Yennora, but rail is preferred particularly because road cannot 
handle heavier forty-foot containers which the industry increasingly wants to use due to increased 
economies of scale. Trucks are used to transport containerised wool from Geelong to Melbourne 
Port. 

One of the main issues in the wool industry is that there is a large amount of relatively small 
transactions, due to there being a large number of small heterogenous woolgrowers, and thus a large 
amount of resources are required to handle these transactions. For example, at the Yennora wool 
store in Sydney, which handles up to 50% of the wool clip, the average lot size sold at auction is five 
bales, compared with the maximum lot size of 350 bales. As a result the 139,000 bales of wool (less 
than half the number than before the drought) resulted in 27,800 sale orders. 

Technology can play a vital role in reducing the resources required to handle all of the transactions. 
However, due to the multitude of small players in the wool industry – no single grower controls more 
than 2 to 3% of production and there are many organisations, brokers and processing facilities with 
little, or no, backward integration with the rest of the industry – it is difficult to coordinate and 
implement new industry-wide technologies that result in large industry-wide cost savings but small 
private benefit. 

Another inefficiency in the wool industry is, despite a well-known legal limit of 204 kg a bale, 
because the triple dumping presses cannot handle bales weighing more than this, approximately 5% 
of wool bales are overweight. Consequently the bales need to be repacked, and while the cost of 
repacking is recovered by the processors, the repacking process results in bottlenecks in the wool 
export logistics chain and causes delays in the delivery of other wool bales, the costs of which are 
incurred by other parties. 

                                                      
169 Information gathered from consultations with the wool industry 
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Improved weighing technology on farms would be an obvious solution to this problem, however, 
new technology in wool pressing has not been visible in the past 12 years. Furthermore, the 
Australian Wool Exchange points out that the practice of packing bales within a “whisker” of the 
maximum allowable weight combined with inaccurate wool presses and limited use of platform 
scales to check the weight (possibly due to a reduction of staff or simply the absence of platform 
scales) has lead to an increasing number of overweight bales170, hence increasing inefficiencies in the 
export logistics chain. 

9.4 Grain 
While Australia is the world’s second largest exporter of wheat (see Table 27), most of exported 
wheat is in bulk rather than in bags or containers (98.8% in 2002-03)171. Australia does not export a 
large share of the world’s total of course grains (see Table 28). 

Table 27: World Wheat Exports 

Exports 1999-2000 2000-2001 2001-2002 2002-2003 Market Share in 2003
United States of America 28,904 26,190 23,248 31,706 30.1%
Australia 15,930 16,409 9,146 17,500 16.6%
Canada 17,316 16,272 9,403 16,000 15.2%
Argentina 8,000 6,759 10,075 11,272 10.7%
European Union 15,225 11,494 16,315 7,000 6.7%
Republic of Kazakhstan 3,668 3,780 5,505 6,000 5.7%
Russian Federation 696 4,372 12,621 3,500 3.3%
India 1,569 3,087 4,850 4,500 4.3%
Peoples Republic of China 623 1,512 1,718 2,500 2.4%
Syria 0 300 800 1,500 1.4%
Brazil 0 5 6 1,000 1.0%
Others 10,860 17,990 13,981 2,683 2.6%
Total 102,791 108,170 107,668 105,161
Total Australian Production 22,108 24,299 10,058 25,000
Australian Exports as a 
% of Total Australian Production 72.1% 67.5% 90.9% 70.0%
1000 Tons
Source: US Department of Agriculture  

                                                      
170 Australian Wool Exchange (May 2002) Board Talk: Australian Woolclassing Journal 
171 Based on ABS unpublished trade data available on the Wheat Export Authority website. 



 

 

 82 

Table 28: World Coarse Grain Exports 

Exports 1999-2000 2000-2001 2001-2002 2002-2003 Market Share in 2003
United States of America 56,812 55,388 53,964 46,680 44.6%
Peoples Republic of China 9,954 7,296 8,630 15,336 14.7%
Argentina 9,604 13,016 9,089 13,055 12.5%
European Union 13,327 8,117 4,667 7,866 7.5%
Russian Federation 393 1,032 2,668 3,492 3.3%
Ukraine 933 1,927 3,827 3,420 3.3%
Brazil 50 3,797 3,897 3,246 3.1%
Australia 3,836 4,951 4,841 2,556 2.4%
Canada 3,722 3,576 2,443 1,712 1.6%
Republic of South Africa 873 1,458 1,230 1,190 1.1%
Others 5,295 3,872 7,011 6,021 5.8%
Total 104,799 104,430 102,267 104,574
Total Australian Production 8,686 10,138 12,316 6,551
Australian Exports as a 
% of Total Australian Production 44.2% 48.8% 39.3% 39.0%
1000 Tons
Includes: barley, beans, corn, garbanzos, lentils, millet, mixed grain, oats, peas, rye and sorghum
Source: US Department of Agriculture  
Typically, after the grain is grown it is transported by truck to a grain silo where it is stored until it is 
sorted, mixed and bagged for packing into containers for export. 

The containerisation of grain exports is mainly driven by the ability to better control product quality 
and condition and the ability to deliver small volumes direct to the point of demand, however, 
infrastructure capabilities is a major constraint on continuing containerisation, particularly weight 
constraints. For example, the weight of a 40-foot container filled with dense cargo can exceed the 
capacity of cargo handling equipment172. 

The containerised grain exporters (covering predominantly animal meal and bird seed) consulted in 
Southern Queensland and Northern NSW mainly relied on rail for transport of containers to port. 
This decision was predominantly based on the cheaper price for rail, but in each State exporters had 
particular problems with the rail service. 

 In Queensland, the south–western narrow gauge rail system is of low axleload and also has to 
traverse the Great Divide at Toowoomba. There, both bridges and tunnels have weight 
restrictions, which limit the weight of containers to 21.5 tonnes, compared with 24 tonnes by 
road. Packers located at the Port of Brisbane (Fisherman Islands) face no land transport loading 
constraints and, as the ocean freight rate is based on a per container basis, have a clear cost 
advantage despite rail being 17% cheaper than road to the port. There are some plans to upgrade 
the railway line in question, as part of the Australian Inland Rail Expressway from Melbourne 
to Brisbane, but this appears to be a number of years away and is estimated to cost between 
$400 and $600 million. Consequently QR has had to increase its charges – one exporter claimed 
that they had increased from $380 to $428 over twelve months from Toowoomba – to reduce its 
losses. 

 In NSW, exporters have reported problems in getting a reliable train service as Pacific National 
has cut back its services in Northern NSW due to reduced demand as a result of the drought and 
the NSW Government withdrawing rail subsidies for the movement of container trains to the 
north. 

                                                      
172 BTRE (2002) Australia's Seabourne Containerised Freight — Forecasts to 2010–11, Working Paper 50. 
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In general the grain growing industry is more concentrated than the meat industry however, slightly 
less concentrated than the cotton industry (23% of businesses have an EVAO less than $100,000 and 
21% of businesses have an EVAO more than $500,000)173. Consequently while they would have 
more of a problem in coordinating adoption of network dependent technologies in their industry 
compared with the cotton industry, this problem is not as great as in the meat industry. 

9.5 Fruit and Vegetables 
While Australia’s exports of fruit and vegetables make up around 20% of total Australian production, 
they only make up 0.5% of world fruit and vegetable exports and this proportion has been declining 
in recent years. While Australia is seen as a “high cost” producer of fruit and vegetables, price is not 
a large impediment to trade if the product is highly differentiated and is commanding premiums in 
niche markets174. 

The major issue facing fruit and vegetables is temperature control. Stone fruit, for example, has to be 
maintained in a very narrow range of 0°C to 1.8°C to meet customer requirements. Storing stone fruit 
in the range 2°C to 8°C causes the fruit to become mealy and storing the fruit above 8°C causes it to 
ripen too quickly. Maintaining temperature in the narrow 0°C to 1.8°C range can be a challenge, 
particularly when the temperature in a container can vary (the temperature near the door of the 
container can be a problem). A range of research has been conducted on reefers, mapping the 
temperatures and improving the design. Fruit can be blasted with cold air soon after picking and 
stored in “modified atmosphere” containers which reduce oxygen to delay ripening. 

The main problem facing exporters was the availability of reefer spaces on vessels and the 
maintenance of reefers. 90% of spoilage was due to container malfunction. 

In terms of international competitors, fruit growers in Chile were reported to be one of the most 
advanced in terms of logistic technology and systems, with operations using a mixture of sea and air 
transport hubbing through Los Angeles. 75% of production from Chile is exported compared with 
20% in Australia. South Africa was also a major horticultural exporter, with advanced technologies 
in use, partly due to the sheer size of export activities from South Africa. Fruit packing and labelling 
equipment in Australia was felt to be state of the art, with very little manual handling for packing and 
labelling tasks. However, there was still considerable manual labour involved in picking and hand-
sorting fruit prior to packing and labelling. Fewer growers now do their own packing, with larger 
packing houses now servicing several growers. 

                                                      
173 ABS 7113.0 Agriculture, 1999-2000 
174 INSTATE (2000) Exporting Australian Processed Foods - Are we Competitive?, page 22 and 25. 
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Table 29: World Horticulture Exports 

Exports 2000 2001 2002 2003 Market Share in 2003
Italy 3,135,062 3,221,256 3,208,925 2,829,576 17.6%
Chile 1,661,463 1,789,203 1,901,470 1,598,570 10.0%
United States of America 2,519,461 2,511,524 2,474,338 1,569,866 9.8%
Peoples Republic of China 653,982 843,680 1,167,519 1,444,860 9.0%
Brazil 1,140,987 1,342,944 1,241,997 1,235,713 7.7%
Spain 956,596 1,076,085 1,006,482 1,152,379 7.2%
Turkey 884,727 957,486 966,624 918,890 5.7%
France 982,838 880,239 851,800 820,000 5.1%
Republic of South Africa 700,053 806,718 944,952 762,535 4.8%
Poland 536,400 577,055 494,000 556,500 3.5%
Belgium-Luxembourg 549,479 470,050 535,000 470,000 2.9%
Others 5,441,938 5,570,836 5,499,145 2,687,882 16.8%
   Australia 126,002 111,521 117,693 87,331 0.5%
Total 19,162,986 20,047,076 20,292,252 16,046,771
Total Australian Production 610,008 642,520 661,552 452,336
Australian Exports as a 
% of Total Australian Production 20.7% 17.4% 17.8% 19.3%
Measured in 1000 Tons
(p) preliminary
(f) forecast

Horticulture Products Include:
Nuts: Almonds, Macadamia, Pecans, Pistachios, Walnuts and Filberts
Dried Fruit: Rasins and Prunes
Canned: Peaches, Pears, Tomatos
Fresh: Apples, Asparagus, Avacados, Grapefruit, Lemons, Oranges, Citrus Other, Pears, Strawberries, Grapes, Tangerines
Juice: Grapefruit, Lemon, Orange, Tangerine, Apple
Other: Frozen Strawberries, Tomato Paste, Tomato Sauce, Centrifugal Sugar, Green Coffee
Source: US Department of Agriculture  

9.6 Dairy 
Containerised sea freight dairy exports are shelf-stable products with a “best before” date of 6-12 
months. Examples include butter, cheese, ice cream, powdered milk and long life UHT milk. 
Products with short shelf lives – a “best before” date usually less than one month – including cream 
and sour cream, are only exported via air freight, which is beyond the scope of this study. 

Temperature control was the key logistics priority for exports of products such as cheese, butter and 
ice cream. Bulla recently completed a pilot project for AQL1 – an Australian Quality Logistics 
standard being developed. An AQL1 rating requires various documentation and auditing of logistics 
processes (along similar lines to quality control ratings such as ISO 9000). While data loggers and 
other temperature recording devices have been around for more than a decade, the most recent wave 
of technology is to combine the basic data building blocks from a data logger with other management 
and tracking systems to ensure cold chain integrity. The technology is beneficial for meeting 
customer requirements and for insurance purposes when spoilage occurs. If widely adopted, a quality 
control system such as AQL1 has the potential to identify certain exporters as delivering premium 
product with minimum spoilage. Customers in Singapore and Taiwan have indicated they are 
interested in the concept and if it is more widely established, they would consider only purchasing 
from exporters with an appropriate logistics quality assurance system in place. Australian exporters 
were seen as providing premium brands and quality control is an important differentiator in achieving 
a premium brand recognition and price. 
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Case Study 14: Milk Link 

Murray Goulburn is a major exporter of dairy products (25,000 TEU per annum), mostly 
long life products such as butter and powdered milk. A major recent innovation has been 
the Milk Link project developed by Icon Global. The system coordinates the daily 
collection of milk from farms, ensuring trucks are deployed on an optimal route given the 
expected milk to be collected from each farm. The system schedules the optimal route 
each morning based on recent yields from each farm and the capacity of each vehicle. A 
major problem in the past was a truck filling up before completing its run, resulting in the 
expense of a second truck being sent out to pick up the last few thousand litres (the 
contract with farmers requires all milk to be picked up each day). The Milk Link system 
has reduced dead running, improve loading and avoided over loading, enabling Murray 
Goulburn to reduce the truck fleet by 3 vehicles. Otherwise, there have not been any 
recent changes in technology to report – technologically advanced systems for 
temperature control, documentation, ERA have been in place for several years. A 
potential future advancement was thought to be enabling tracking of shipments on vessels 
and the progress of vessels enroute, though technology on shipping lines is beyond the 
scope of this report. 

While the Milk Link project has been successfully implemented, subsequent stages (such 
as integrating the milk pick up system with SAP and payment processing) are on hold due 
to low milk prices and the drought. 

New Zealand was seen as the major competitor in dairy exports, with the New Zealand Dairy Board 
playing a role in coordinating the adoption of technology. Australian exporters felt the use of 
technology in logistics for dairy exports was on par with New Zealand technology. 

Table 30: World Dairy Product Exports 

Exports 2000 2001 2002 2003 Market Share in 2003
New Zealand 1,188 1,346 1,396 1,672 34.5%
European Union 1,546 1,238 1,334 1,460 30.1%
Australia 870 824 874 788 16.3%
United States of America 208 149 180 212 4.4%
Poland 99 164 142 149 3.1%
Ukraine 96 166 101 114 2.4%
Argentina 182 130 198 113 2.3%
Canada 73 88 87 83 1.7%
Russian Federation 66 34 41 51 1.1%
Peoples Republic of China 39 69 56 49 1.0%
Others 62 82 185 153 3.2%
Total 4,429 4,290 4,594 4,844
Total Australian Production 12,176 11,868 12,685 11,562
Australian Exports as a 
% of Total Australian Production 0.6% 0.7% 0.7% 0.7%
Measured in 1000 Tons
Dairy Products include: Butter, Cheese, Dry Whole Milk Powder, Fluid Milk, Nonfat Dry Milk
Source: US Department of Agriculture  

COMMODITY-SPECIFIC ISSUES SUMMARY 

Traceability in the meat industry is an issue of particular concern due to the threat of 
disease and mandatory labelling systems in some of Australia’s main export markets. 
Recently the industry has responded to this problem with a standardised system allowing 
for full paddock-to-plate traceability through a two-part process: The National Livestock 
Identification Scheme (NLIS), and Portmark. 
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There are few constraints in the use of technology in the cotton industry due to industry 
consolidation and thus the ability to coordinate and internalise the benefits from adopting 
network dependent technologies – for example standardised tracking systems. 

While technology can play a vital role in reducing the resources required to handle the 
large amount of transactions that occurs in the wool industry, there is little coordination 
among the many players. Similarly while improved weighing technologies on farms 
would reduce the number of bales weighing over the limit (thus reducing the time and 
costs associated with triple dumping) the marginal benefit to the exporter is small in such 
a fragmented industry. However, currently there is research by an industry-body into the 
use of RFID technology to track bales since the use of barcodes was hindered by triple 
dumping. 

The main problems facing the grain industry are the ability of infrastructure to handle 
heavy containers (both of cargo handling equipment and rail lines) and the availability of 
rail services – both of which are largely out of the industry’s control. 

Finally, the major issue facing fruit and vegetables and dairy is temperature control, 
however a range of cold chain systems are well-established to alleviate this problem and 
consequently reduce the rates of spoilage. A recent innovation is to combine basic 
technology such as data loggers with other management and tracking systems (with 
regular audits), resulting in the development of logistics quality assurance standards such 
as AQL1. 
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10 Global Competitiveness 
Consumer spending on food, clothing and foot ware in the OECD has fallen substantially since 1990 
(see Chart 6). Agricultural commodities, including the containerised ones considered in this report - 
fruit and vegetables, cotton, wool, meat, dairy and grain products – fall into these two categories. 
Assuming that this trend continues, Australian agricultural exporters will need to minimise their 
costs, including logistics costs, in order to remain competitive and maintain the profit margins they 
have experienced in the past, if not increase them. This has been made even more difficult by the 
recently increased security requirements by many of Australia’s top export destinations. 

Chart 6: Food gets cheaper175 

Australia is positioned well in terms of having to comply 
with the new security regulations due to previous regulation 
and current technology. However, for other countries, such 
as developing countries (especially low income developing 
countries) who are our main competitors in terms of many 
agricultural products (see Table 23, Table 25, Table 26, 
Table 27, Table 28, Table 29, and Table 30), the regulations 
may mean significant costs would need to be incurred. Thus 
the security requirements may act as a barrier against less 
developed countries and be to Australia’s exporting benefit. 
Countries with less experience in trade may also incur higher 
barriers due to less developed institutional systems and less 
experience with regulation. 

Furthermore, it is likely that larger firms already have the 
required systems in place, while smaller firms are less likely 
to have these systems and may face considerable costs in 
upgrading their systems. Consequently the security 
requirements may act as a barrier against small firms (in 
favour of large corporations). 

For example, while many of the regulations contained in the Bioterrorism Act apply to both domestic 
producers in the US and foreign exporters to the US, in general the regulations impose more costs on 
foreign exporters which are eventually passed onto consumers. Consequently the regulations 
effectively act as a cost impost on trade. The new rules will probably have a major detrimental effect 
on smaller exporters to the US – the FDA predicts that 16% of manufacturers exporting 10 or fewer 
lines to the US will cease exporting to the US rather than incurring registration expenses, hiring a US 
agent and providing prior notice of shipment176. 

In addition to reducing costs, technology can assist in reducing spoilage rates (see section 7.3), 
tracking particular types of products for buyers in niche markets (see Case Study 6), and can 
maintaining a reputation as a “safe” or “premium” product export (see Case Study 12 and Case Study 
13). 

                                                      
175 (11 December 2003) “Make it cheaper, and cheaper” in the Economist 
176 CowellClarke (2003) USA Bioterrorism Act - A hurdle for Australian exporter 
http://www.cowellclarke.com.au/docfiles/USA percent20Bioterrorism percent20Act.pdf 
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Table 31: Top Destinations for Australia's Food Exports 

Destination $m
Japan 4,757             
United States 3,451             
Indonesia 1,150             
Republic of Korea 1,143             
United Kingdom 1,113             
Malaysia 1,083             
China 1,051             
New Zealand 928                
Hong Kong, China 896                
Saudi Arabia 796                
Chinese Taipei 700                
Singapore 662                
Canada 644                
Philippines 636                
Thailand 349                
United Arab Emirates 297                
Egypt 188                
Germany 123                

Source: AFFA (2003) Australian Food Statistics  

Chart 7: Access to ICT Versus Market Share of Food Imports to the US 
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GLOBAL COMPETITIVENESS SUMMARY 

Its current use of technology and previous regulatory initiatives mean that Australia is 
better positioned to comply with the new security regulations than many of its 
(developing country) competitors. Consequently the recent security initiatives could 
potentially benefit Australia’s export competitiveness. 
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11 Incentives and Constraints to Technology 
Adoption 

The main factor that influences the adoption of technology is the ability of firms to capture the 
benefits from investing in the technology, namely increased ability to deliver goods promptly, 
reliably, with no damage, through a secure process, at low cost. 

However, many of the technologies that provide these benefits are network dependent technologies. 
Thus capturing the full benefits involves a substantial amount of coordination between firms in the 
industry. 

Consequently, industry structure plays an important role in the uptake of technology in the logistics 
chain, as it does on the waterfront, which was analysed in the previous report. Fragmented industries 
are often very competitive, which is a key driver of innovation and forces firms to implement 
technologies that reduces costs. However, for network dependent technology, in fragmented 
industries it is more difficult to bring parties together to agree on common standards and 
implementation strategies. While industry suppliers, or public research agencies, might develop 
proprietary systems to reduce costs, this might not necessarily be the most efficient form of 
investment in technology. At the other end of the continuum, in more consolidated industries 
technological change is more rapid as each party has more resources to spend investing in a 
technology, the returns to the integrated enterprise are potentially greater, and there is an increased 
chance of reaching an agreement between fewer interested parties. The stevedoring industry is an 
example of a consolidated industry structure, as is the highly consolidated cotton industry. 

It may be expected that consolidation of market power in the rail industry, with the Toll-Patrick 
group now owning three former railways, National Rail, FreightCorp and Freight Australia, together 
with vertical integration of both Toll and Patrick separately, will continue to provide a powerful 
commercial incentive to invest in network technologies to drive down costs. 

The ability to adopt technology is constrained by other factors such as the high cost of implementing 
the new technology (regardless of the level of benefits to be accrued from the use of the technology) 
and the availability of communications services in rural areas. 

Regulatory change is also a very important factor in influencing the adoption of technology. In 
particular as the new security requirements quickly spread, parties scrambled to comply and, in the 
process, found that improved technology was a way to meet the requirements more efficiently. 

Other regulatory changes surrounded the area of food security and disease prevention security. The 
spread of new mandatory requirements for tracking food items off the farm is spreading the use of 
tracking technologies through many industries. 

Government regulatory fiat is also an important driver of technology adoption with ACS CMR 
programme. While this new system has been delayed on several occasions, it will, once rolled out, 
result in major changes to how parties export and import. One change, the introduction of a new IT 
cargo reporting and declaration system, the Integrated Cargo System (ICS), results in ACS no longer 
accepting faxed or mailed export declarations from the second half of 2004. Other changes involve 
the need for a CAN before the export container reaches the wharf. Again, this will only be possible 
via electronic means and requires the rapid acceleration of processes, which only electronic e-
commerce can provide. ACS plays a central role in security, more specifically border protection, and 
many of the elements of the new regime will also have a security element to them. While the new 
requirements will drive technology uptake, they may also impose compliance costs on exporters. 
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11.1 Capturing the Benefit 
Many logistics technologies are standalone (such as data loggers in refrigerated containers or new 
plant and equipment) and only the firm using the technology receives the productivity benefits from 
the technology. However, often the most efficient use of such technologies, which produces the 
largest benefits to the economy, is when other parties also have access to the technology. When the 
benefits from a technology are dependent on the number of parties using a similar or compatible 
technology, the technology is said to exhibit “network externalities”. 

The adoption of technology exhibiting network externalities (network dependent technology) is often 
hampered by the situation where a large user base is required to attract new users to a technology, 
while new users are required to build a large user base. In other words, a critical mass of users is 
required for the technology to be adopted by all potential customers177. For example, in previous 
waves of technology, there was little point in being the only person on earth with a telephone, or the 
only fax machine. 

Consequently, when a network dependent technology is new, the cost of implementing the 
technology is high relative to the benefit, but as the technology is adopted by more users, the cost of 
implementing the technology relative to the benefit falls. Furthermore, there is considerable risk in 
making an investment in a new network dependent technology if other users do not soon follow suit. 
Thus the low private rate of return on investment, due to the high cost-benefit ratio and high risk in 
receiving a future stream of benefits, reduces the rate of adoption of new network dependent 
technologies. In contrast, the rates of return on investment in standalone technologies are not affected 
by whether other organisations in the logistics chain make similar investments in the technology. 

As a result, large firms are usually the first to adopt new network dependent technologies as they 
have more resources to perform research into the best way to implement a new technology, can 
spread fixed costs over more transactions, and can accrue more benefits due to more transactions 
using the new technology, compared with small firms. This trend is often seen in the adoption rates 
of new technologies – for example, the heaviest users of EDI tended to be large companies with large 
purchasing departments178. Large firms were also quicker to adopt the internet compared with small 
firms. 

Sometimes the problem of low rates of adoption of network dependent technology is overcome by 
large suppliers or customers using their market power to force smaller trading partners to adopt a 
certain technology (see Table 15 for statistics on the importance of requests from suppliers or 
customers to SMEs in the transport and storage industry to adopt the internet). 

This can help boost SMEs into the electronic world, but where the imposed electronic 
system is not a good match for their own business needs, it can be detrimental. Systems 
duplication and higher costs can result if larger trading partners impose their 
proprietary systems on an SME – which then has to run a proprietary system for dealing 
with each partner – in parallel to their own system.179 

The costs of multiple proprietary logistics systems are compounded the outsourcing of logistics 
activities as there are many more parties with which to communicate: 

                                                      
177 Shy, O. (2001) The Economics of Network Industries, page 4. 
178 Andel, T. (1997) "Make Connections in the Chain" in Logistics Software, Transportation and Distribution, pages 43-56. 
179 Industry Steering Committee of the Freight Transport Logistics Industry Action Agenda, op cit, page 45. 
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…for most companies today, ‘out-sourcing’ has grown to represent 50 per cent or more 
of their costs.180 

To overcome the problem of incompatibility between proprietary systems, intermediary systems have 
been developed. However maintenance of these intermediary systems becomes increasingly 
expensive as more firms develop their own logistics systems. 

Figure 6: Many Proprietary Systems with One to One Relationships 

 
 

Alternatively exporters may use “Hosted Software” or Application Server Provider (ASP), where 
users access programs over the Internet rather than licensing and installing applications on their own 
computers. This transfers the costs of developing and maintaining the software and hardware 
required to use the applications onto the software host, who can take advantage of economies of scale 
created by many exporters using the software. 

As an alternative to direct communication with involved parties, some firms use logistics electronic 
portals that perform some of the multiple communication tasks required of exporters, such as vehicle 
booking, customs clearance, receival advice to terminal operators, and forwarding instructions to the 
shipping line or agent. Examples of these portals are 1-stop and the ICS (see sections 7.1.2 and 7.4.1, 
respectively). 

                                                      
180 Martin, C. (1998) Logistics and Supply Chain Management: Strategies for Reducing Cost and Improving Service, 2nd 

Edition, Financial Times Prentice Hall, page 116. 
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Figure 7: Many Parties Communicating Through a Portal 

 
Another solution to the compatibility problem is the development of standards (such as the 
EAN.UCC for barcode standards (see section 7.2.1), the UN EDIFACT for EDI messaging standards, 
and the ebXML for XML messaging standards) which can be used by all businesses in all industries 
in Australia to transfer information from one business to another. These standards also ensure 
compatibility with similar systems overseas. 

By adopting e-business tools that receive information in a standardised format at the 
point of entry into the business, information can seamlessly be integrated with other 
internal systems, reducing or eliminating manual data entry, associated errors and 
administration costs.181 

The ultimate solution would be a “single window” that allows exporters to lodge information once 
with a single system that subsequently performs all export related activities (such as transactions 
concerning packing, trucking, shipping line booking, payment, container terminal entry, etc). 
Messages would be in a standard format thus allowing integration with internal systems. The 
technology currently exists for this to happen, however it would involve a large amount of co-
ordination between the multiple parties involved in exporting goods overseas. 

A further complexity is that rural exports are often a relatively small share of total freight movements 
on domestic freight corridors. The adoption of technology in the logistics chain is often focussed on 
meeting the needs of domestic freight movements, particularly for those freight movements occurring 
further away from the port. Exports require a significantly higher level of documentation and 
scheduling, compared with domestic freight. Thus while there may be some crossover benefits in the 
two parts of the business, there is a risk that systems being developed with domestic freight in mind 
may be inadequate for handling export. 

11.2 Industry Consolidation 
The level of industry consolidation can assist the adoption of network dependent technology as it is 
easier to bring fewer parties together to agree on common standards and implementation strategies 
for network dependent technology. For example, barcodes have been used in the cotton industry to 
track cotton bales since the 1980s. 

                                                      
181 NOIE (October 2003), op cit, page 7. 
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In the agriculture industry there is some evidence that, in general, the more concentrated an industry, 
after taking into account the trend that larger businesses are more likely to use the internet for 
business purposes, the higher the rate of adoption of the internet for business purposes (see Chart 8 
and Chart 9). However, at present this evidence is not statistically significant and more research into 
this area is needed. 

Chart 8: Unconcentrated Industries versus Internet Usage182 
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Sources: ABS 7113.0 Agriculture, 1999-2000 and ABS 8150.0 Use of Technology on Farms, 2002.

 

Chart 9: Concentrated Industries versus Internet Usage 

-15%

-10%

-5%

0%

5%

10%

15%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

Percent of Businesses with EVAO above $500,000

Pe
rc

en
ta

ge
 P

oi
nt

 D
iff

er
en

ce
 B

et
w

ee
n 

A
ct

ua
l I

nt
er

ne
t U

sa
ge

 
an

d 
In

te
rn

et
 U

sa
ge

 b
y 

EV
A

O

Sources: ABS 7113.0 Agriculture, 1999-2000 and ABS 8150.0 Use of Technology on Farms, 2002.

 

                                                      
182 The impact of industry consolidation on internet usage for business purposes is calculated by taking the difference 

between the actual rate of internet use for business purposes and the estimated usage rate if businesses, by EVAO, used 
the internet at the average rate for their EVAO. Consequently the difference between the actual usage rate and the 
estimated usage rate should be 0 if industry consolidation did not impact on the usage rate of the internet. As the actual 
usage rate is greater than the estimate usage rate for more consolidated industries, then the benefits accrued from internet 
usage must be higher for more consolidated industries, and vice versa. 
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Strong players are also emerging in certain industry sectors, keen to consolidate and extend their 
reach up the logistics chain, thereby making their businesses more efficient and pushing for the 
implementation of new common systems both within their firms and the industry as a whole. This, in 
turn, has led to other parties, concerned at increased industry consolidation, also promoting new 
common systems. 

For example, vertical integration, mainly by the two stevedoring companies Patrick and P&O, 
continues to gather pace – from consolidating their own businesses on the waterfront and vertically 
integrating with packing facilities, trucking firms, and railway operators to the recent AAT Joint 
Venture concerning car imports and development of 1-Stop. While the resulting industry 
consolidation has the potential to reduce competition, this is offset by the ability of those companies 
to achieve greater economies of scale and thus lower costs, and also to invest in network dependent 
technology that increases productivity. 

By leveraging off industry knowledge and their central position in the export logistics chain, the 
terminal operators can offer the market a comprehensive transaction processing and communications 
system (1-Stop). In addition to being a first step towards a “single window” for lodging export 
information, 1-Stop will provide substantial benefits to all players in the logistics industry and within 
the firms themselves. Some players have reacted competitively to this development – SPC has been 
promoting its own e-commerce communications system concept and Tradegate is acting to lift its 
profile as a technology supplier while trying to keep its relationship with 1-Stop close. However,the 
considerable market power of the firms and the running of crucial systems, such as the electronic 
PRA, gives 1-Stop a potential advantage over its rivals. 

One shipping line advised that it had held a senior management workshop on the market power of the 
terminal operators. It concluded that, while they were filling to some degree a vacuum in the 
Australian logistics chain, there was little danger in their encroaching on the shipping lines’ domain, 
as shipping lines, which issue the Bill of Lading, have the crucial contact with the ultimate customer. 

11.3 Cost 
The ability of technology to reduce logistics costs is a strong driver of technology adoption. For 
example, robust transparent transaction booking systems reduce time and resource costs. Track and 
trace technologies reduce waste and enable the pinpointing of inefficiencies. More efficient and 
technologically-advanced road vehicles increase productivity and reduce unit costs.  

However, the high cost of implementing new technology hinders its adoption, regardless of the 
benefits accruing from its use. For example, a survey by BIS Shrapnel in August 2003 found that for 
46% of food manufacturers lack of capital prevented their investing in R&D, which included 
implementing many of the innovative technologies mentioned in this report183. Reductions in the cost 
of the technologies themselves also drive technological change. 

The Internet has reduced electronic communication costs considerably. Previously, firms faced high 
costs in implementing and using EDI However the widespread use of the Internet means that almost 
all communications can occur through one network using either email, webforms or even XML, thus 
reducing on hardware costs. Furthermore the development of open, non-proprietary and flexible 
technologies (such as object-oriented design methodology, Internet-based platforms, Linux (a free, 
open source operating system), XML and rapid development platforms such as Java™)184 also 
contribute towards reducing the cost of technology – especially as technician support is more widely 
available (as opposed to specialist skills required for proprietary technology),  

                                                      
183 BIS Shrapnel (August 2003) Key Data Survey of Food and Beverage Manufacturers Report prepared for the National 

Food Industry Strategy. 
184 Tranzteknik (October 2002) APEC Electronic Ports Manifest Project, APEC Transportation Working Group, page 107. 



 

 

 95 

and smaller companies can purchase pre-written software that can be integrated into existing business 
systems with limited IT knowledge. 

The increased use of ASP technologies and services has removed the requirement for often-expensive 
proprietary transaction systems and replaced them with internet-based systems that allow exporters to 
undertake transactions cheaply, for example Tradegate and 1-Stop. The fall in communications costs 
allows increased opportunities for the development of a “Single Window” system where exporters 
can quickly execute all the requirements for an export at a low cost. This will reduce the time 
required currently and the cost of undertaking multiple transactions. 

Future reductions in the cost of tracking technologies, in particular RFID, will increase the cost-
effectiveness of these technologies and thus their rate of adoption. 

Finally, falls in the price of technology and the subsequent reduction in the profit margins of 
technology providers will spur further innovation in technology that can be used in the logistics 
industry. 

11.4 Internet Infrastructure 
For most technologies, access to computers and the internet by all members of the logistics chain is a 
basic requirement. However the availability and quality of communications infrastructure in regional 
areas not only constrains technology adoption by regional firms, but also the effectiveness of 
technology in other areas of the logistics chain. 

A survey by the Australian Industry Group (AiG) found that of manufacturing firms in regional areas 
that are not connected to broadband, 34% claim that this is because the option is unavailable. While it 
is technically feasible that 100% of businesses can connect using satellite technology, firms may 
discount this option due to high costs of provision and unreliability of service185. Thus one exporter 
explained that they could not get access to ADSL, and instead had to use ISDN, due to the lack of a 
nearby exchange. However, there are various subsidies available for internet access in regional and 
rural locations. For example, for those in the defined "extended zones", satellite costs are subsided 
(free installation and low ongoing usage costs)186. 

The difference in the type of internet access between capital and regional firms can be observed in 
Table 32. 

Table 32: Method of Internet Access 

Capital cities  
(%)

Other areas   
(%)

Total        
(%)

Dial-up via modem 71 86 76
Cable modem 10 ^ 2 8
ISDN 6 ^ 4 5
Digital subscriber line, e.g. ADSL 20 13 18
Wireless connection ^ 1 * 1 ^ 1
Other high speed access ^ 2 ^ 1 ^ 1
Don't know ^ 1 - ^ 1
Total Internet Use 73 68 71
Source: ABS 8129.0 Business Use of Information Technology
^ Estimate has a relative standard error of 10% to less than 25% and should be used with caution
* Estimate has a relative standard error of 25% to 50% and should be used with caution  

                                                      
185 Australian Industry Group (October 2003) Towards the next generation of broadband technology: A survey of Australian 

Industry on the use of advanced telecommunications, page 21. 
186 Ibid, page 16. 
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The availability of communications infrastructure and technology use in other countries may also 
reduce the incentive to adopt various communications technologies as firms cannot electronically 
communicate with their overseas buyers187. 

11.5 Regulatory Change 
Regulatory change can increase technology adoption directly through requiring certain technologies 
to be used, such as electronic submission of documentation or electronic seals, or indirectly through 
industry using technology to comply with new requirements at the lowest possible cost. 

11.5.1 Security 
Since 11 September 2001 logistics chain security measures across the world have been upgraded. For 
example, the Australian parliament passed the Maritime Transport Security Act 2003 which requires 
a certain level of security to be maintained at Australian ports, and the US has implemented four 
initiatives (both mandatory and voluntary) that reduce the threat of terrorist attacks to the US that 
might be accomplished through the use of imports entering the US.  

Technology has been crucial in meeting increased security-reporting requirements, such as using the 
internet to comply with electronic reporting requirements of the US 24-hour Rule, and using 
electronic seals, identification technologies, and advanced X-ray equipment to comply with the 
additional security requirements in the Maritime Transport Security Act and C-TPAT initiative. 
Although many of these security requirements are focused at port operations and shipping lines, in 
order to comply these organisations have implemented their own electronic reporting requirements – 
such as PRAs. Consequently, as a positive spin-off, the security measures may accelerate the uptake 
of technology in the export logistics chain. 

However, there is also a need to balance the efficiencies available from greater adoption of 
technology against the risks that communications systems and other technologies could themselves 
be subject to security threat. For example, there is a risk of sabotage to domestic or international high 
speed data link. This may imply building in redundancy or investing in back-up systems to reduce the 
risks to the export logistics chain. 

Government agencies should evaluate the possible impact of regulatory change on security risks to 
logistics chains, and build such assessments into the development of regulatory requirements. 

11.5.2 Food Regulation 
Food regulation (most often imposed by other countries as a defence against animal diseases) is a 
major factor in the uptake of technology, particularly track and trace technologies, in the export 
logistics chain. Most of these changes are due to changes in the European Union’s mandatory 
labelling regulations; however the US Bioterrorism Act is also a driver. Once one jurisdiction 
implements such rules, it is often the case that others soon follow. The last decade has seen a marked 
increase in the outbreak of animal diseases in agriculture – BSE in Europe and the US, SARS in 
Asia, Chicken, or Bird Flu in Asia. This points to even tighter regulation and control in the coming 
years. This is largely driven by globalisation with increasing trade and movement of people between 
countries, including some, such as China, where health infrastructure has not kept up with rapid 
economic development. 

                                                      
187 Roberts, R. (November 2002) e-Global Logistics: The Engine Powering Globalisation, page 29. 
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New improved technologies for compliance have been implemented in order to comply with food 
regulations - for example, barcoding and RFID systems in the meat export industry. At the same 
time, since firms are required to implement these technologies they are also using them for other 
purposes, resulting in productivity improvements and cost savings. For example, the EAN.UCC 
system in the meat industry, in addition to allowing for the tracing of cartoned meat, is simplifying 
record keeping and streamlining communications. As the cost of RFID tags falls and their capabilities 
increase, RFID technology will be used increasingly and will assist industry both to keep up with the 
regulatory requirements and to achieve further efficiencies in the logistics chain. 

11.5.3 ACS and AQIS 
ACS and AQIS have a history of mandating the use of technology, in particular EDI for road and sea 
export and import interface188 such as the use of ExDOC for meat exports. The next stage in this 
process – the implementation of the ICS under the CMR program – will mandate electronic 
communication between exporters and ACS even more, through ACS not accepting requests for a 
CAN by fax or post and issuing penalties for goods arriving at the port without a CAN. In order to 
comply with this system, terminal operators are replacing the paper-based ERA with an electronic 
PRA. 

Despite ACS repeatedly extending the deadline for the implementation of the ICS, the electronic 
PRA has additional benefits, such as the ability to forecast demand and better manage resources, 
which will ensure that the PRA system will be implemented regardless of the outcome of the CMR 
program. In order to use both these systems access to the internet is required and consequently this 
will encourage adoption of the internet for this purpose. Firms may then use the internet for 
electronic communication with other parties in their export logistics chain and possibly adopt other 
logistics-related technologies. 

11.6 Australian Logistics Council 
Discussions with industry participants were, on the whole, positive about the impacts of the ALC on 
the uptake of technology in the logistics chain and were optimistic about its potential impact on 
important issues facing the logistics industry. Two recent issues taken up by the ALC include: 

 In October 2003 the ALC endorsed the use of the globally-agreed EAN.UCC standard for bar 
coding in the logistics industry. 

 In January 2004 it took on the task of adjudicating on the implementation of a monitoring 
regime for Dangerous Goods containers.  

Its role in these issues illustrates the ALC’s relevance to the industry. Its awareness of, and 
involvement in, technological issues bodes well for the future. It serves as an important voice for the 
logistics industry at the highest reaches of politics and the bureaucracy, and deserves increasing 
support and participation by the industry. 

 

                                                      
188 NOIE (1999), op cit, page 30 
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INCENTIVES AND CONTRAINTS TO TECHNOLOGY ADOPTION SUMMARY 

It is difficult for firms to capture the full benefits from network dependent technologies 
without either a substantial amount of coordination between firms in the industry or 
vertical integration by individual firms throughout the logistics chain. This is especially 
true in fragmented industries where it is harder it is to bring parties together to agree on 
common standards and implementation strategies for network dependent technology, than 
it is to develop multiple proprietary systems. 

The Internet has reduced communication costs considerably. This and future reductions in 
the cost of tracking technologies, in particular RFID, will increase the cost-effectiveness 
of these technologies and thus their rate of adoption. 

The limited availability of reliable high speed communications infrastructure in regional 
areas not only constrains technology adoption by regional firms, but also the 
effectiveness of technology in other areas of the logistics chain. 

Regulatory change can increase technology adoption directly through requiring certain 
technologies to be used, such as electronic submission of documentation or electronic 
seals, or indirectly through industry using technology to comply with new requirements at 
the lowest possible cost. Regulatory authorities also need to be mindful of the possible 
security risks associated with new technologies. 

The ALC has recently endorsed the UAN.ECC standard for barcoding and is adjudicating 
on the implementation of a monitoring regime for Dangerous Goods containers. The 
activities of bodies such as ALC can help address coordination problems such as those 
noted above. 
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12 Glossary 
ABS Australian Bureau of Statistics 

ACI Advance Commercial Information (ACI) – Regulations that require 
shipping lines to electronically transmit cargo data to the Canada Border 
Services Agency (CBSA) 24 hours prior to loading containerised or 
bulk break cargo on the vessel at the foreign port, and 24 hours prior to 
bulk cargo arriving at a Canadian Port. 

ACS Australian Customs Service 

AE Access Economics 

ALC Australian Logistics Council 

APEC Asia-Pacific Economic Cooperation 

AQIS Australian Quarantine and Inspection Service 

ASEAN Association of South-East Asian Nations 

ASP Application Server Provider 

Backloading Obtaining loads close to the delivery point of the first load that needs to 
be shipped back to the truck or train’s origin. 

Break bulk cargo Non-bulk, non-containerised cargo 

Bulk cargo Cargo that can be poured or dropped, as a liquid (liquid bulk) or solid 
(dry bulk), into a ship’s hold. 

c.i.f. Cost, insurance and freight – A measurement of the value of imports 
where transport and insurance costs are included in the value. 

CMR Cargo Management Re-Engineering – A program that integrates ACS 
import and export documentation systems into one open IT system that 
can be accessed via the internet. 

CSI Container Security Initiative – A joint program involving US Customs 
and other foreign customs organisations that identifies and screens high-
risk containers before they are loaded onto a US bound ship. 

C-TPAT Custom-Trade Partnership Against Terrorism – A voluntary joint US 
government-business initiative aimed to increase security in privatively-
controlled sectors of the logistics chain 

DOTARS Department of Transport and Regional Services 

EAN European Article Numbering 

E-Business All transactions over the internet – including supplying information 
about goods in transit, inventory levels, and sales, as well as marketing 
of goods and e-commerce. 

ECN Export Clearance Number – A required to be issued by the Australian 
Customs Service before goods can be exported. 

E-Commerce Buying and selling of goods and services over the internet. 
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EXIT EXports InTegration – A system that enables exporters to electronically 
lodge information required for export to ACS. 

f.o.b. Free on board – A measurement of the value of imports where transport 
and insurance costs are not included in the value. 

FCL Full Container Load cargo 

FCX A container with a multiple number of bills of lading, to one or more 
consignees 

FDA US Food and Drug Administration 

GM Genetically Modified 

GPS Global Positioning System 

HVLV High-Volume Low-Value cargo – Typically documentary cargo. 

ICS Integrated Cargo System – A system that enables importers and 
exporters to electronically lodge information required for import or 
export to ACS via one open IT system that can be accessed via the 
internet 

ICT Information and Communications Technology 

IMO International Maritime Organisation 

ISO International Standards Organisation 

ISPS Code International Ship and Port Facility Security Code – Mandatory and 
voluntary maritime security measures to be undertaken by governments, 
ship owners or vessel operating companies, ships, and port facilities. 

IT Information Technology 

Just-in-time A form of production management in which firms obtain stocks of 
components only when they are actually needed, thus reducing on 
inventory costs. This strategy only works if the source of the component 
can be expected to deliver the goods reliably and quickly. 

LCL Less than a Full Container Load cargo 

Load Building Organising the efficient transport of goods based on information about 
loading points, the products to be transported. 

Non bulk cargo Cargo that would be damaged if dropped or poured. Typically this cargo 
is containerised. 

RFID Radio-Frequency Identification (RFID) Tags 

Roll-on roll-off cargo Cargo that can be rolled or driven off a ship. Typically this cargo 
consists of motor vehicles, trucks, tractors, or similar. 

SCM Supply Chain Management 

SEW Single Electronic Window – A system through which ACS and AQIS 
communicate. 

SME Small to Medium Enterprise 

SOLAS Convention Safety of Life at Sea Convention 
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STAR Secure Trade in the APEC Region 

TEU Twenty-foot equivalent units – A measurement of container size. 
Typically containers can be 20ft (1 TEU) or 40ft (2 TEU) long. 

UCC Uniform Code Council 

UN United Nations 

US United States of America 

WCO Data Model World Customs Organisation Data Model – Provides a framework of 
the standard formats for data and electronic messages between Customs 
organisations worldwide, to be implemented by 2005. 

WTO World Trade Organisation 

XML eXtensible Markup Language 
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13 List of Organisations Consulted 
AE and Maunsell greatly appreciate the time taken by many people in discussing issues and 
providing data to assist in this research. Organisations consulted include: 

 

GRAIN 
Downs Grain Exporters McInnes Trading 

Champion Seed Oleo Group 

Woods Grains and Transport GrainCorp 

 

WOOL 
Australian Council of Wool Exporters Australian Wool Handlers 

Goddard Wool Marketing Goddas Wool 

Coggan Wool North West Wool 

Australian Wool Institute  

 

COTTON 
Dunavant’s  Naomi Cotton 

Volcot Cotton  

 

MEAT 
Fletcher International Teys Brothers 

Australian Meat Holdings Meat and Livestock Australia 

Australian Meat Council  

 

FRUIT AND VEGETABLES 
Horticulture Australia Panda Ranch 

 

DAIRY 
Parmalat Murray Goulburn 

Bulla  
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TRANSPORT OPERATORS 
P&O Trans Australia QR 

Patrick Port Services Pacific National 

Port of Brisbane Tony Davidson 

Sydney Ports Mac Trucks 

Port of Melbourne Maersk 

P&O Nedlloyd CP Ships 

P&O Stevedores OBM Forwarders 

Patrick Stevedores  

 

TECHNOLOGY SUPPLIERS 
EAN Australia Icon Global 

Tradegate ECA Klaxion 

1-Stop TOMR 

American Science and Technology Homeland Security 

 

GOVERNMENT AND INDUSTRY 
Australian Customs Service Sea Freight Councils – VIC and QLD 

Association of Australian Ports and Marine 
Authorities 

Customs Brokers and Forwarders Council of 
Australia 

NOIE AQIS 

ITS Australia Shipping Australia 

Qld Sugar QLD Main Roads 

NTC Scharf Solutions 

NSW RTA  
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14 Project Steering Group 
AE and Maunsell convened a Project Steering Group (PSG) on three occasions during the project to 
receive input from industry and guidance on methodology, issues and contacts. The input from the 
PSG was greatly appreciated in ensuring the study covered the wide range of complex issues 
surrounding logistics chain technology. In addition to the three PSG meetings, members also 
organised industry contacts and some panel sessions with key players which greatly assisted with the 
data gathering process. 

The PSG comprised: 

 Jeff Davis, Rural Industries Research and Development Corporation 

 Mr Chris Corrigan, Managing Director, Patrick Corporation Ltd 

 Ms Rose Elphick, A/Executive Officer, Victorian Sea Freight Industry Council 

 Mr Brian Farquhar, Change Manager, Tradegate ECA 

 Mr Trevor Jorgensen, CEO, Sea Freight Council of Queensland 

 Ms Melissa Murphy, Executive Officer, Sea Freight Council of NSW 

 Mr Michael Potter, Policy Manager Economics, National Farmers’ Federation 

 


