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1 Project Description

The purpose of the project is to assess the relative strengths and weaknesses of the range of sea and air container track and trace (T&T) technologies, whether in commercial use or under development within APEC economies.  The project will also demonstrate the application of these technologies and their integration into supply chains between APEC economies through a series of case studies.

The project’s principal activities include: current web site survey due 16 July 03; current consultations with overseas stakeholders (July 03); August/September 03 – case studies; September/October 03 – final report.

2 Progress

The review of container track and trace technologies has been completed.  This review had two components.  The first component was a review of literature and commercial material.  This has been complimented with information from a number of one-on-one interviews that have been completed in the following locations:

Canberra, Australia – regulatory government 

Melbourne, Australia – port facilities

Christchurch, New Zealand – logistics providers, information systems

Auckland, New Zealand – regulatory/quarantine

Vancouver, Canada

Seattle-Tacoma, USA – port, freight forwarders, shipping lines

Singapore – air, port, logistics 

Activities for the Case Studies as Stage 2 of the project are currently under negotiation with the project overseer and will be focussing on some of the issue highlighted by Stage 1.

Preliminary Results – Web Survey
The level of response to the survey was disappointing.  There were 153 hits on the web site.  Approximately half of these were by people who viewed the survey but chose not to complete it.  The remainder of the respondents partially completed the survey.  There were 26 respondents who identified themselves, and the breakdown by economy is shown in Table 1.

Table 1
Respondents by economy

Australia
10

Canada
5

New Zealand
4

Peru
7

Singapore
4

Taiwan
3

USA
1

The authors would like to acknowledge the efforts of TPT-WG members who were able to persuade people in their economies to complete the survey.  Given the level of response the following results can be seen as indicative at best.

2.1 Primary use of T&T information

The predominant T&T information exchange (Figure 1) in the supply chain appears to still show a preference for paper, while the regulators (customs, agriculture) show a higher level of electronic data exchange.  Communication with transporters showed the heaviest use of EDI.
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Figure 1 
Primary use of T&T information exchange

2.2 Internet tracking applications

Only eight respondents indicated a familiarity with internet tracking applications.  Technologies used included INTTRA, GT Nexus, Cargo Smart, E-tracking, IPS and Shipmentlink.  Of those using these systems 75% rated the tools as “very useful”.

2.3 Awareness of CT&T hardware

The general awareness of new technologies is summarised in Figure 2.  All respondents were familiar with EDI and the responses were evenly split between those who like and dislike the technology.  Independent monitoring technology was reasonably familiar to most respondents.  Both those who know and those who do not know about such technology showed a preference for liking it.  There was a similar pattern for the RFID technology.  For GPS and ITS the replies were evenly split between those who were familiar with, and those who did not know the technologies and also preferences for them.  The exception was we had no replies to regularly using ITS and dislike the technology.

The main comments that respondents made were related to the costs of the technologies (especially GPS and RFID).  Further issues that were raised included the need for any new systems to provide punctual, relevant information when a failure occurs and the need to make information output more easily understood.
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Figure 2
Awareness of new T&T technologies

2.4 Outturn results

This section of the survey received the largest number of replies, which perhaps indicates the level of interest or concern.  The results of the survey are shown in Table 2.  For all sea freight, approximately 90% of freight results in no claims, whereas it is lower (86%) for air freight.

For sea freight refrigerated appears to perform better than ‘other’ freight where 3 respondents indicated in excess of 5% of shipments resulting in claims.  Controlled Atmosphere (CA) shipments also often result in a high level of claims.

Table 2
Product out-turn results


Proportion of refrigerated shipments that result in claims
Proportion of CA shipments resulting in claims
Proportion of other shipments resulting in claims
Proportion of airfreight shipments resulting in claims

None
60
60
57
57

Less than 2%
5
4
3
6

2% - 5%
1
0
1
2

5% - 10%
0
1
1
1

more than 20%
0
0
2
0

2.5 Inter-economy experiences

Table 3 summarises the respondents experience with dealing with parties in different APEC economies.  The data has been approximately sorted to indicate some pattern to the responses.  Generally the most developed economies have high levels of IT technology implemented and the ease of trade is high.  The least developed economies in APEC tend to have poor IT infrastructure and use and ease of trade is low.  There appears to be a strong relationship between ease of trade and level of IT implementation.

Track and trace requirements showed a similar, but less defined pattern.  Security requirements tend to be higher for the economies with low levels of IT implementation, with the USA being the most notable exception.

Table 3
Analysis of  respondent’s experience with different economies



Level of IT technology


Ease of Trade



T&T Requirements

Security Requirements


Good
Reason-able
Poor
Poor + bad infrastructure
Easy, understandable, work well
Reasonable
Difficult
Complex + prefer not to deal with
High
Medium
Low
High
Medium
Low

USA
10
2
-
-
8
2
-
-
6
2
2
4
2
1

Canada
6
1
-
-
5
1
-
-
2
3
2
-
2
2

Japan
6
2
-
-
5
2
1
-
3
2
1
2
2
1

Hong Kong
5
2
-
-
4
3
-
-
1
5
1
1
3
-

Singapore
5
2
-
-
4
1
-
-
2
1
2
1
1
2

Taipei
5
3
-
-
2
4
2
-
2
4
1
1
5
1

Australia
4
3
-
-
5
3
-
-
2
3
1
-
3
1

New Zealand
3
2
-
-
3
1
-
-
2
1
-
-
1
-

Korea
3
2
2
1
1
1
-
-
1
-
1
-
-
1

Thailand
1
1
1
-
1
-
1
-
-
-
1
-
2
1

Malaysia
2
-
1
1
-
1
1
-
1
-
2
1
1
-

Chile
1
1
2
2
1
-
2
1
-
1
3
1
-
1

Peru
1
1
3
3
1
-
3
2
3
-
3
3
1
1

Mexico
-
2
1
1
-
-
1
-
1
-
1
1
1
-

China
-
2
3
1
-
-
4
1
1
-
3
2
1
2

Philippines
-
1
3
3
-
-
3
1
1
-
1
2
-
1

Indonesia
-
1
4
5
-
-
1
4
2
-
3
4
-
2

Russia
-
-
2
2
-
-
2
2
1
-
2
2
-
1

Vietnam
-
-
3
4
-
-
2
2
1
-
1
1
1
-

Papua New Guinea
-
-
2
4
-
-
1
2
1
-
1
2
-
1

3 Preliminary Findings

There is a plethora of competing T&T solutions currently available and under development in the APEC economies.  The solutions all aim to address specific sectors of the supply chain.  No solutions are able to address all the issues in this highly complex system.

3.1 Traceability

All shipping companies have some kind of T&T system, which may be paper or web-based. Typically, the web-based systems allow customers to look up shipment information by booking, bill of lading, and/or container numbers. The search results show routing, vessel and container location, carrier, mode, and status, including “milestone events,” such as empty container pickup, stuffing, delivery to port.  They also send out or show “exception alerts” when changes in route, shipping time, ETA occur.

Basic traceability between businesses in the supply chain is currently achieved by the exchange of relevant information (e.g. manifests, container ID).  This exchange of information is by no means fully electronic, with many systems requiring exchanges of paper.  There are a number of technologies available, however there are two major limitations in applying advanced technology to improve traceability systems; identification and information systems.

The current security concerns and new US initiated requirements have provided a new impetus for a number of solution providers.  The new security needs for enhanced traceability and more real-time data exchange is providing the ‘value-add’ that some of these solution providers have needed to make their products cost effective.

3.1.1 Identification

The current international container numbering system essentially relies on alphanumeric ID painted on the sides of a container (both air and sea containers).  The limitation of this system is that it requires manual reading of container ID’s at every transhipment point, with the attendant potential for error (the Port of Singapore has automated this with a patented OCR system, SSA container terminal 18 in Seattle-Tacoma has a similar system).  An increased accuracy can be achieved with machine readable ID’s (barcodes).  This has been trialled in the airfreight industry, but has failed adoption.

The latest technologies that offer some opportunity for ID are radio frequency tags (RFID).  RFID is already used in a number of other applications within the supply chain for truck and personnel ID.  A number of trials have been carried out with these technologies and the major factors that have lead to a lack of adoption to date include; insufficient read range for practical solutions, cost of technology and the fact that tags attached to containers are traded internationally so present a one-off cost for, say, a port wishing to use them in their system.  The container owners and shipping lines similarly have not adopted them as the infrastructure to read the tags in the rest of the supply chain is not implemented.

3.1.2 Information Systems

From a traceability perspective the system is only as effective as its weakest point.  If, for example, a port is able to provide real-time information on all movements and other performance data to the shipping line.  However, if this data system is not able to handle all the information, then it is not possible for the shipper or the receiver to access it.  The study has highlighted that this is a major issue for achieving better traceability and improved trade between APEC economies.

3.1.3 EDI

Electronic data interchange (EDI) is a major component in the information system for traceability.  It is the tool that enables the exchange of information between different database systems.  Sea freight has adopted EDI to a much greater extent than airfreight.  The airfreight traceability system is still characterised by a significant amount of manual reading and recording of information and exchange via paper-based systems.

3.1.4 Adoption of New Systems

The major impediments to the adoption of new container tracking technologies are the cost and the inertia of changing from an existing system.  There are four main ways that will see improved T&T application.

· International regulation – as already mentioned, the international security concerns are the major new driver for this change at present.  If T&T is mandated the supply chain has to fall in line.

· Cost – if the cost of the technology were to drop this will see more early adopters taking the risks with various systems.

· Pay for the information – the point has been made that improved track and trace information comes at a cost, but shippers and receivers are often not prepared to pay for this.  Essentially, there is information available in the system that is not currently available to shippers or receivers.  It is not made available due to the cost of provision and  withholding due to the issue of liability.  If shippers and receivers were prepared to pay for this information, it appears that some if it might be made available.

· Long-term business proposition.  If the T&T tools can be used within the business to improve efficiency and lower costs then it may be adopted.  If this information can be shared at a marginal cost then improved T&T is enabled through the supply chain.

There are a number of drivers that might also be leveraged to help justify investment in improved container T&T and these include the security needs, HACCP and bio security (both empty and full containers).

3.1.5 Security

Airfreight appears to be particularly exposed to potential security breaches.  The system is very reliant on manual documentation and tracking.  Most of the containers used are not able to be adequately sealed.  Data entry is slow, which means there is little real-time information available within the system.  The saving grace for airline security is that more freight handling activities are located within the secure premises of airports.

Sea freight has seen more progress on additional security tools with the introduction of e-Seals.  In Singapore, however, we have found evidence of theft off a vessel where the e-Seal was not tampered with, which raises the issue of the efficiency of current designs.  Other businesses that have evaluated these technologies have found the value provided by the enhanced capability of point-to-point tracking has not been sufficient to offset the cost.

Operation Safe Commerce. OSC is a USA federally funded (TSA) program to test new security techniques to increase the security of container shipments from the point of destination through the supply chain to the point of origin. The ports of Los Angeles/Long Beach, New York/New Jersey and Tacoma/Seattle will work with private and public entities to identify supply chain vulnerabilities and develop improved methods and technologies to ensure the security of cargo entering and leaving the United States. Supply chain demonstration projects will take place between June 2003 and July 2004. Those security techniques that prove successful under the program will then be recommended for implementation throughout the maritime commerce industry. The procedure for the supply chain demonstration projects is analogous to disaster preparedness drills, i.e., various security breach scenarios will be acted out (eg., lost container, cargo contamination) and the stakeholders’ reactions will be evaluated. It is suggested that APEC TPT-WG monitors the progress of these activities closely, particularly for the security related issues.

3.1.6 Other traceabilty technologies

The survey has identified that there is considerable concern with the supply chain about performance of both refrigerated (or chilled) and non-refrigerated loads in both air and sea freight.  One of the other T&T technologies that this project is charged with investigating is the monitoring of other information such as location, temperature, shock or vibration and atmosphere composition. 

Most of the containers built in the last 15 years have microprocessors capable of communicating through the power line, but very few are set up to do so.  The majority of vessels are not equipped to download the data. Major ports probably can download the data, and the reefer manufacturers can do so through their dealers and service centres. There are probably incompatibilities in protocols from different manufacturers.  There is also the capability for satellite data transmission, which is now reasonably common for over-the-road units in the U.S.A.  OOCL is using the Thermo King AFAM+ containers that measure/record

temperature, humidity and atmosphere, and TK supplies software that prints out a report - after the fact, not real time. OOCL shares the temperature/humidity/atmosphere reports with their customers.

Generally, however, this information is not shared with container customers.  The reason the shipping companies do not necessarily want to share the data is because their customers could use it against them in litigation when something goes wrong with a shipment. In addition, it is conceivable, with HACCP plans a shipper might reject a load based on the temperature briefly going above some specified limit, no matter if no demonstrable effect on the cargo was apparent.

There are currently third party providers developing a range of monitoring and reporting technologies to provide this information.
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